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Message from Governor Carney
When I took the oath of office to become Delaware’s 74th Governor, I pledged not only
to uphold our Constitution, but to ‘respect the right of future generations to share the
rich historic and natural heritage’ of our state. That includes recognizing the threat that
climate change poses to Delaware – the lowest-lying state in the nation – and taking action
to protect our natural environment and prepare our state for the future.
The past decade was the hottest on record in Delaware. Sea levels are rising at an
accelerated pace. Heavy rainfall and severe storms are becoming more frequent. These
changes --and the resulting impacts including infrastructure damage and heat-related
illnesses--will continue to worsen in the coming decades if we don’t act now Because
climate change is caused by human activities, we alone can solve the climate challenge.
It is our responsibility to ourselves, to our most vulnerable communities and to future
generations to take the threat of climate change seriously and act now.
Delaware’s Climate Action Plan highlights practical and common-sense strategies we can
take to maximize our state’s resilience to climate change impacts and minimize planetwarming greenhouse emissions.
This plan lays out a pathway for the state to meet the goal I set during my first year as
Governor to reduce greenhouse gas emissions by at least 26% by 2025. It also identifies
actions our state can take to reduce emissions beyond 2025. By putting this state-wide
plan into action, Delaware will play a leading role in meeting ambitious and achievable
climate goals, while also creating economic opportunities and improving environmental
health.
In addition to reducing emissions, we must be prepared for the impacts of climate change.
State agencies play an essential role in maintaining our exceptional quality of life, from
economic growth to human and environmental health to hazard response. This plan
recognizes the important role of state agencies by highlighting strategies they can take
to maximize our resiliency to climate impacts. Implementing these strategies now can
ensure that state funding mechanisms, regulations, management plans and state facilities
are prepared to meet the changing and challenging effects of global climate change.
In the coming months, I will be working directly with state agencies to move forward
on these actions, but state agency action alone cannot get us where we need to go. I
encourage every business owner, non-profit agency, local government and resident
to help us achieve our climate goals by learning about the effects of climate change,
preparing your home and business and reducing your emissions.
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We can and should embrace the change to a cleaner energy future. Investments in solar,
wind and other renewable sources will create good new jobs for Delaware families, and
position our state to lead on environmental protection.
The Climate Action Plan was strengthened by public input and we’ll need your help to see
our goals through. Together, we can implement and support the actions outlined in the
plan and ensure a safe, healthy, and economically vibrant Delaware for ourselves and for
future generations.
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Executive Summary
Climate change is affecting Delaware and will continue to influence our state going forward.
From increased temperatures and rising sea levels to heavy precipitation and flooding, our
residents are experiencing the impacts of climate change in their daily lives. Acting on climate
change is necessary to protect the people, places and resources we love in the First State.
For more than a decade, Delaware has taken steps to address the causes and consequences
of climate change. But we need to do more. The state will benefit from a strategic, streamlined
plan for the decades ahead, which is why we created Delaware’s Climate Action Plan.
Delaware’s Climate Action Plan will guide state efforts to:
• Minimize greenhouse gas emissions, which drive the climate change we see
today, and
• Maximize resilience to climate change impacts.
Implementing the strategies in this plan will help Delaware meet its greenhouse gas emissions
goals and better prepare for climate change impacts. Taking these actions can also build
economic opportunities and improve public health.

Climate Change in Delaware

Modern research has shown that the climate
is changing more rapidly than it has in the
past, and it is extremely likely that human
activities are the major driver of that change.
In particular, the burning of coal, natural
gas and oil for energy and heat has raised
atmospheric carbon dioxide to record levels.
Carbon dioxide is a “greenhouse gas,” a type
of gas with the ability to trap heat around
the Earth. Increased emissions of carbon
dioxide — in addition to other greenhouse
gases released from human activities, such as
methane, nitrous oxide and fluorinated gases
— are correlated with temperature increases
and other changes in our Earth and climate.
The impacts of climate change look different
depending on where you are in the world. In
Delaware, the most prominent climate change
impacts are sea level rise, increased temperatures and changes in precipitation patterns

(including extreme weather and flooding).
Delaware is already feeling these effects,
which are projected to worsen in the future.
Sea Level Rise. Delaware has already experienced over 1 foot of sea level rise at the
Lewes tide gauge since 1900. By midcentury,
sea levels are projected to rise another 9 to
23 inches and, by 2100, up to an additional
5 feet. This will result in both the permanent
inundation of low-lying land and an increase
in high-tide flooding. Inundation and flooding
affect the integrity and usability of infrastructure, including roads, wastewater systems and
electricity transmission systems. Sea level rise
can also increase the salt content of ground
water and surface water, making them unusable for human consumption and irrigation.
Additionally, sea level rise could disrupt
natural habitat for important species and
reduce the availability of parkland for outdoor
recreation.
Executive Summary | Delaware’s Climate Action Plan
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Increased Temperatures. Average
temperatures in Delaware have increased
approximately 2 degrees F since 1895, and
temperatures are projected to continue
increasing. Compared to the period of 1981
to 2010, Delaware’s average temperatures
could be 2.5 to 4.5 degrees F warmer by
midcentury and 3.5 to 8 degrees F warmer
by 2100. Additionally, the number of days
above 95 degrees F in Delaware is projected
to increase from an average of 5 to more than
10 days per year over the next two decades.
Increased temperatures and high heat events
can impact human health, elevating the risk
of heat exhaustion and heat stroke, various
respiratory issues and diseases such as West
Nile virus and Lyme disease. Higher temperatures also affect both natural resources and
agriculture by shifting growing seasons, increasing plant and crop susceptibility to pests
and invasive species, and triggering biological
stress for wildlife and domesticated animals.
High temperatures also put infrastructure at
higher risk, due to heat damage and potential
overloading of the electrical grid.
Changes in Precipitation Patterns.
Annual average precipitation in the state is
projected to increase by 10% by 2100. The
number of very wet days — periods with 2
inches or more of rainfall in 24 hours — is
also projected to increase. Such impacts can
result in more flooding events, which are
further amplified by sea level rise. These
impacts affect human health due to potential
increased mold production, exposure to
more waterborne diseases and contamination, and risk of septic failure. Changes
in precipitation, including more intense
rainstorms, can also affect the quality of
water resources, agricultural crop yields
and natural habitat for wildlife. Additionally,
infrastructure can be impacted due to increased pressure on water control structures
and a greater potential for erosion of banks,
pavements and structural supports.

X
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Climate Action in Delaware

Climate action means preparing people,
property and economies for climate change.
By taking climate action, we acknowledge
that climate change impacts can negatively
affect Delawareans and recognize the benefits
of proactively addressing those impacts.
Maximizing resilience and adapting to climate
change impacts now better prepares us for
extreme and unexpected events, including
avoiding property damage and loss, direct
and indirect business interruptions, and
human deaths and injuries. Minimizing
emissions now links us to a worldwide effort
to avoid some of the most highly damaging
climate change impacts, while also allowing us
to reap health benefits and spur innovation
for low-carbon technology development.
Recognizing the importance of proactive
action, the state created Delaware’s Climate
Action Plan for three primary purposes:
• 	 To help meet a commitment the
state has already made: In 2017,
Governor John Carney committed
Delaware to reducing greenhouse gas
emissions by 26% to 28% from 2005
levels by 2025. Delaware’s Climate
Action Plan provides information
on our state’s emissions reduction
progress and lays out strategies for
meeting or exceeding our goal.
• 	 To set a course for the decades
ahead: Delaware’s Climate Action Plan
looks at past and present work and
uses this work as the launching point
for continued climate action.
• 	 To integrate actions for both
minimizing greenhouse gas
emissions and maximizing resilience
to climate change impacts: A
climate action plan that specifically
focuses on just reducing emissions or
enhancing resilience misses out on the
opportunity to link these action types
to create a stronger, more effective

strategy. Delaware’s comprehensive
response to climate change requires
both minimizing emissions and
maximizing resilience, as these actions
are inherently interrelated.

Developing the Plan
Climate action can be most effective when
it expands and builds upon existing policies,
programs and initiatives. As such, developing
this plan first involved accounting for the
state’s past and present actions to minimize
emissions and maximize resilience; then, it required determining strategic areas for continued action. Staff from Delaware’s Department
of Natural Resources and Environmental
Control (DNREC) led these plan development
efforts.
Delaware’s past and present actions to
minimize emissions have focused on the
areas of clean and renewable energy, energy
efficiency, transportation and reducing “high
global warming potential” greenhouse gases.
Examples include:
• 	 Delaware’s Renewable Energy
Portfolio Standards Act: A 2005
law, updated in 2021, requiring the
state’s utilities to get an increasing
percentage of electricity from
renewable sources
• 	 Regional Greenhouse Gas Initiative:
An 11-state carbon dioxide cap-andtrade program for carbon dioxide
emissions from power generation
facilities
• 	 Code for Energy Conservation:
Statewide building codes, updated
in 2020, that aim to improve energy
efficiency and cost savings
• 	 Renewable Energy and Energy
Efficiency Incentive Programs:
Including DNREC programs such
as the Green Energy Program and
Energy Efficiency Investment Fund

that provide incentives to deploy
renewable energy and reduce
energy use
• 	 DNREC’s Clean Transportation
Incentive Program: Individual and
business rebates to offset the cost of
purchasing zero-emission vehicles and
related charging infrastructure
• 	 DNREC’s “Cool Switch” Low Impact
Refrigerant Program: Incentives
to switch from hydrofluorocarbon
refrigerants to those with more limited
climate change impacts
Delaware’s past and present actions to maximize resilience and adapt to climate change
have focused on the areas of policy, planning
and regulations; capacity-building for state
and local governments; and developing
research, data and tools. Examples include:
• 	 Sea Level Rise Planning: A
5-year effort, started in 2009, that
provided a vulnerability assessment,
recommendations for adapting to
climate change impacts, and planning
scenarios for the state
• 	 Climate Framework for Delaware: A
2014 report that outlined state agency
actions to adapt to climate change; a
related output was a flood avoidance
guide for state assets
• 	 Technical Assistance and
Funding: Initiatives such as the
Resilient Community Partnership,
Coastal Training Program, Strategic
Opportunity Fund for Adaptation, and
Sustainable Communities Planning
Grant that support local or state
government climate action
• 	 Delaware Climate Change Impact
Assessment: A 2014 report that
provided an overview of climate
change impacts in Delaware, along
with projections for heat and
precipitation to the year 2100
• 	 Coastal Inundation Maps: Developed
Executive Summary | Delaware’s Climate Action Plan
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by the Delaware Geological Survey
in 2017 to inform infrastructure,
facility, land-use and capital spending
planning for sea level rise
To determine areas for continued climate
action, DNREC identified where greater knowledge was needed to inform next steps.
In terms of minimizing emissions, DNREC
identified the need for a comprehensive
model of state greenhouse gas emissions. To
address this need, DNREC contracted with ICF,
a consulting firm with extensive experience
in conducting technical analyses to support
climate planning. ICF modeled projections of
Delaware’s greenhouse gas emissions over
the next three decades, with and without
further action to reduce emissions. Modeling
indicated that, with no further action,
Delaware’s net emissions would decline by
25% from 2005 levels, falling just short of the
state’s goal of 26% to 28% emissions reduction by 2025. Furthermore, emissions would
start rising again around 2032. However, if
Delaware were to implement the suite of 20
emissions reduction actions modeled by ICF,
Delaware’s net emissions would decline by
31% by 2025, achieving and exceeding the
state’s 2025 goal and setting the state up for
further reductions going forward. Additional
reductions beyond this are also possible
because these 20 actions are not the only
actions Delaware could implement.
In terms of maximizing resilience, DNREC
identified the need to better understand what
climate action state agencies have pursued
over the last few years. To address this need,
DNREC interviewed staff from 10 state agencies to review the status of previously identified, agency-driven climate change resilience
actions. These interviews served as a baseline
for identifying climate change adaptation
actions that these agencies would like to
implement over the next 5 years.
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Finally, to complement the above efforts,
DNREC also engaged an array of public and
technical stakeholders to gather ideas and
input for the Climate Action Plan.
DNREC hosted two rounds of public workshops. The purpose of the first round, held
in March 2020, was to brainstorm ideas for
climate action. Input gathered informed the
emissions reduction strategies ICF modeled in
its technical analysis as well as the questions
DNREC asked during its state agency interviews. The second round, held in September
and October 2020, focused on reviewing
strategies being considered for the Climate
Action Plan. Input gathered helped DNREC
gauge public support for actions for near- and
long-term implementation.
DNREC paired these public workshops with
two rounds of technical expert input. The first
round, a “technical advisory workshop” held in
March 2020, sought stakeholder feedback on
the viability of possible actions that could help
Delaware meet its 2025 emissions reduction
goal. Input gathered informed the emissions
reduction strategies ICF modeled in its technical analysis. DNREC followed this up with sector-specific “technical expert conversations” in
September 2020 to review the results of ICF’s
technical analysis and to generate input on
opportunities and barriers for implementing
the modeled strategies.

Strategies to Minimize
Greenhouse Gas Emissions
Based on the results of the greenhouse gas
emissions modeling analysis and stakeholder
input, DNREC identified four overarching
“action categories” for minimizing emissions:
1. Clean and renewable energy
expansion, which has the greatest
potential to reduce emissions in the
long term
2. Energy efficiency measures, which

can be put in place relatively quickly
and implemented through existing
programs
3. Transportation sector transitions
to zero-emission vehicles and more
efficient transportation systems
4. “High global warming potential”
greenhouse gas emissions reductions
and management of greenhouse
gases other than carbon dioxide
Below is the list of emissions reduction strategies, by action category, that Delaware can
implement to meet its climate goals. Actions
linked to each strategy are outlined in Chapter
3 of the Climate Action Plan.
Clean and Renewable Energy. Increasing
the amount of renewable and clean energy
that runs our electrical grid and powers our
homes and businesses has the greatest
potential to reduce emissions in the long
term. Shifting away from fossil fuels to produce electricity also accelerates the impact
of other actions, such as the transition to
zero-emission vehicles. These strategies also
provide co-benefits, including job creation and
economic development in clean energy technologies and improved air quality with related
health benefits, particularly for communities
near power generation facilities. Strategies
Delaware can implement:
• 	 Strengthen Delaware’s Renewable
Energy Portfolio Standards
• 	 Increase the number of on-site
renewable energy systems in
residential and commercial buildings
• 	 Increase the number of on-site
renewable energy systems in
industrial buildings
• 	 Ensure that Delaware is prepared for
offshore wind energy opportunities
• 	 Address equity challenges in access to
renewable energy
• 	 Increase commitment to renewable
energy in state agency operations

Energy Efficiency. Using less energy in our
homes, offices and manufacturing centers
through energy efficiency measures is an
effective way to reduce greenhouse gas
emissions. Energy efficiency measures can be
particularly useful for reducing emissions in
the near term, given they can be put in place
quickly and implemented through existing
programs. These strategies also provide
co-benefits, including job development and
training in energy efficiency technologies, cost
savings to consumers and homeowners, and
improved air quality. Strategies Delaware can
implement:
• 	 Strengthen building energy codes
• 	 Expand energy efficiency programs for
residential and commercial buildings
• 	 Expand energy efficiency opportunities
for low- and moderate-income
residents and small businesses
• 	 Improve industrial energy efficiency
• 	 Support the long-term transition to
building electrification
Transportation. Transportation is currently
the largest in-state source of greenhouse gas
emissions. Delaware can reduce emissions
in the transportation sector by shifting to
low-carbon technologies, improving fuel
efficiency and increasing opportunities for
transportation choice, such as walking and
biking. These strategies also provide co-benefits, including economic and job opportunities
in low-carbon transportation technologies
and vehicle sales, cost savings to drivers, and
improved air quality, particularly in urban
areas with high traffic congestion. Strategies
Delaware can implement:
• 	 Strengthen consumer adoption of
electric vehicles to achieve a goal of
17,000 electric vehicle sales per year in
Delaware by 2030
• 	 Capitalize on the transition to
zero-emission vehicles to stimulate
innovation and provide jobs
Executive Summary | Delaware’s Climate Action Plan
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• 	 Expand charging infrastructure for
electric and plug-in hybrid electric
vehicles
• 	 Improve accessibility of low-carbon
transportation options for all
Delawareans
• 	 Ensure electric and plug-in hybrid
electric vehicles contribute to grid
stability
• 	 Reduce vehicle miles traveled by 10%
by 2030
• 	 Improve the efficiency of freight delivery
• 	 Partner with other states to
implement market-based mechanisms
to reduce greenhouse gas emissions
from transportation
• 	 Promote increased vehicle fuel
efficiency
• 	 Lead by example in state government
operations to reduce transportation
emissions
High Global Warming Potential
Greenhouse Gases. Each type of greenhouse gas has a different ability to trap heat
in the atmosphere. “High global warming
potential” greenhouse gases trap heat in the
atmosphere more effectively than carbon
dioxide; even small emissions of these gases
can have a large warming effect. In Delaware,
the focus is on two such gases: hydrofluorocarbons and methane. Strategies to reduce
emissions include transitioning to the use
of lower global warming potential gases or
capturing, diverting and reducing leakage of
gases. These strategies also provide co-benefits, including improved air quality and
potential gains in energy efficiency. Strategies
Delaware can implement:
• 	 Reduce emissions from
hydrofluorocarbons
• 	 Reduce methane emissions through
expanded methane capture
• 	 Reduce methane leakage from natural
gas transmission and distribution
pipelines
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• 	 Increase renewable natural gas
production and incentivize markets for
its use as a fuel
• 	 Reduce methane emissions by
diverting waste from landfills through
increased recycling and waste
diversion
Offsetting Carbon Emissions. Delaware’s
forests, croplands, wetlands and urban
greenspaces can play an important role in
responding to climate change. The plants and
soils in these “natural and working lands” have
the ability to absorb (or sequester) carbon
dioxide from the atmosphere. This provides a
cost-effective, temporary or long-term carbon
storage solution. Capitalizing on natural
carbon storage can help offset a portion
of emissions released by human activities.
Strategies Delaware can implement:
• 	 Support best management practices
on agricultural lands that provide
greenhouse gas emissions co-benefits
• 	 Support conservation and restoration
of forest lands
• 	 Support local communities’
enhancement of urban greenspaces
• 	 Improve methods for measuring and
tracking carbon sequestration

Strategies to Maximize Resilience
to Climate Change Impacts
Based on input gathered from state agency interviews and stakeholder input, DNREC identified seven overarching “action categories” for
state agency action to maximize resilience and
adapt to climate change impacts:
1. Updated or new state regulations
that address protection and
conservation of vulnerable and
impacted resources
2. Support for communities and
stakeholders in the form of trainings,
resources and technical assistance

3. Management plans for natural
resources, emergency response, state
facilities and agency equipment
4. Facility design and operation that
accounts for future climate conditions
5. Research and monitoring that
studies the impacts of climate change
and methods of adapting
6. Outreach and education on climate
change impacts and adapting to
climate change
7. Agency support that provides the
resources to implement resilience
actions
Below is the list of strategies, by action category, that state agencies can take to best
prepare Delaware for climate change impacts.
Specific actions linked to each strategy are
outlined in Chapter 3 of the Climate Action
Plan.

knowledge and effective resilience action implementation to sub-state entities. Strategies
Delaware can implement:
• 	 Increase grant opportunities for
climate change adaptation projects,
and prioritize the funding of projects
that incorporate climate change
impacts in project design and
implementation
• 	 Assist local governments,
homeowners, industries and utilities
in increasing their resilience to climate
change
• 	 Support programs and initiatives that
help frontline communities adapt to
climate change
• 	 Provide training, tools and technical
assistance on climate change impacts
and accompanying resilience actions

Updated or New State Regulations. Many
state regulations and procedures were written
and enacted prior to the current understanding of climate change and its impacts. These
strategies focus on the periodic review, updating and possible creation of new regulations
under current and future climate conditions.
Strategies Delaware can implement:

Management Plans. State agencies use
various planning documents to manage
natural resources, emergency response,
state facilities and agency equipment. These
strategies look at incorporating future climate
conditions and resilience action opportunities
into planning documents for effective management and use of resources. Strategies
Delaware can implement:

• 	 Update regulations to reduce risk to
properties from climate change
• 	 Update regulatory processes to allow
for greater inclusion of climate change
impacts in permit decisions
• 	 Develop a comprehensive regulatory
strategy to conserve and restore
ecosystem services under future
climate conditions

• 	 Incorporate climate change impact
and adaptation considerations into
strategic plans
• 	 Update emergency response and
hazard reduction plans to incorporate
future climate projections
• 	 Update or create management
plans to incorporate future climate
projections

Support for Communities and
Stakeholders. Many of Delaware’s municipalities depend on state agencies and other
organizations for planning and implementation support. These strategies address
how the state can support the transfer of

Facility Design and Operation. Stateowned facilities are already being impacted by
climate change and will continue to be affected as the rate of change increases. These
strategies look to improve the resilience
of state-owned facilities to climate change
Executive Summary | Delaware’s Climate Action Plan
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impacts and to reduce future management
costs. Strategies Delaware can implement:
• 	 Update facility construction guides
and standards to increase resilience to
climate change impacts
• 	 Prepare state facilities and equipment
for climate change impacts
Research and Monitoring. While national
and international research can support local
and regional decisions, Delaware-specific
research may provide increased clarity on the
most effective solutions to issues the state is
facing. These strategies look at research and
monitoring of climate change impacts within
state agencies and a continued push towards
climate change solution-making. Strategies
Delaware can implement:
• 	 Continue and expand research on
climate change impacts in Delaware
• 	 Increase the number of resilience pilot
projects and demonstration sites in
Delaware
Outreach and Education. The more that
individuals get involved in the conversation
about climate change — and start taking
climate action — the healthier Delaware’s
communities and economy can become.
These strategies outline how the state can
incorporate climate change information and
resilience actions into outreach activities
for stakeholders. Strategies Delaware can
implement:
• 	 Develop targeted communication
tools and messages about climate
change
• 	 Increase the availability of climate
change educational programming
• 	 Provide outreach to businesses to help
them understand and build resilience
to climate change impacts
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Agency Support. Support from agency
and state leadership will be necessary to
implement many of the actions in the Climate
Action Plan. These strategies address how
Delaware can be a leader in resilience by
providing resources, conducting employee
trainings and promoting cooperative efforts
between all levels of government. Strategies
Delaware can implement:
• 	 Increase the capacity of all state
agencies to build resilience to climate
change
• 	 Improve information sharing across
state agencies to support regulatory
and policy decisions
• 	 Act as climate change adaptation
leaders

Next Steps
Delaware’s Climate Action Plan outlines strategies for addressing climate change that can be
implemented through a variety of actions over
time, as resources, data and partnerships develop. It is intended to be a living document.
As our collective understanding of climate
impacts, emissions reduction strategies and
resilience and adaptation measures grows,
actions to advance strategies can evolve and
change.
Implementing Delaware’s Climate Action Plan
requires setting guiding principles for climate
action, outlining a framework for moving from
planning to action, and defining equitable
climate action.
How climate action is implemented can be
just as critical as what is implemented. Three
principles should be applied when implementing Delaware’s Climate Action Plan:
Principle No. 1: Ensure Climate Action
is Ambitious yet Adaptable. The
Intergovernmental Panel on Climate Change
asserts that swift and concerted climate

action is necessary to avoid the most damaging climate change impacts. Ambitious climate
action must be taken now. However, strategies must also remain adaptable enough so
they can be adjusted over time.
Principle No. 2: Ensure Climate Action
Accounts for All Costs and Benefits.
Decision making on climate action should
consider the full costs and benefits (including
co-benefits) of taking such action and assess
the opportunity costs and the cost-effectiveness of alternative action options.
Principle No. 3: Ensure Climate Action
is Engaged, Empowering and Equitable.
Engaging early and often with key stakeholders and community members is critical — as
is empowering local governments to take
climate action. Additionally, careful attention
must be paid to inequities in climate action
design, as actions could potentially favor
some people over others. It would be particularly problematic if climate action inadvertently compounds inequities or further hinders
communities already facing adverse environmental, social or economic conditions.
Many of the strategies outlined in this plan
focus on steps that can be taken specifically
by state agencies. Cooperation across state
agencies and leadership within those agencies
— coupled with stakeholder partnerships —
will help facilitate and motivate the transition
from climate planning to climate action. This
can be assisted by a framework for accountability and transparency:
Accountability. Statewide emissions reduction targets and climate change impact
planning scenarios can help drive accountability for taking climate action in Delaware. By
establishing mid- and long-term greenhouse
gas emissions reduction targets in statute or
executive order, the state can set a common
goal and expectation for statewide planning
and future operations.

Climate planning scenarios are also needed
for preparing our infrastructure and communities for climate change impacts. The state
should, on a regular schedule, formulate,
update and disseminate a standard set of
planning scenarios that provides state-specific
climate change impact projections for sea
level rise, precipitation, and temperature.
Mechanisms should also be put in place to
ensure that state agencies use these scenarios consistently in their respective planning
processes.
Transparency. Tracking and reporting are
necessary to evaluate progress on emissions
reduction and resilience actions. To evaluate
progress over time, a suite of key metrics
to track climate action should be identified.
These metrics should be monitored and
reported on a consistent timeline.
Finally, for climate action to benefit all
Delawareans, the state must dedicate efforts
to both understand and address the needs
of residents — particularly those who may be
disproportionally impacted by climate change
or climate action. This can be accomplished
by:
Understanding Vulnerable Communities.
It is vitally important to improve our understanding of, and contact with, communities
that may be most immediately affected by
climate change impacts or climate action.
Authentic community engagement is necessary to leverage local knowledge of impacts
and to better understand the obstacles and
issues these communities face.
Partnering with Communities to Build
Equity. Collaborations and partnerships with
communities can help build equity into climate action. Early and continued engagement
is essential, as residents can speak first-hand
to community-specific climatic and economic
impacts. It should be noted that productive
partnerships with communities are only
Executive Summary | Delaware’s Climate Action Plan
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Taking proactive climate action can help preserve Delaware’s unique places for future generations. Photo credit: DNREC

possible if trust is established. This trust can
be built over time, in part, by openly working
with communities to evaluate whether climate actions have the intended effects once
implemented.
Proactive climate action can save lives, reduce
costs and preserve Delaware’s unique places
for future generations. Delaware’s long history of climate action, established partnerships,
and technical knowledge position the state
well to address climate change. By engaging
Delaware’s governments, businesses and residents in coordinated climate action; guiding
action to be ambitious yet adaptable; and ensuring climate action is engaged, empowering
and equitable, we can realize a future where
the First State is a leader in climate action.
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Chapter 1: Introduction

Climate change is affecting Delaware and will continue to influence our state going forward.
From increased temperatures and rising sea levels to heavy precipitation and flooding, our
residents are experiencing the impacts of climate change in their daily lives. Acting on climate
change is necessary to protect the people, places and resources we love in the First State.
For more than a decade, Delaware has taken steps to address the causes and consequences
of climate change. But we need to do more. The state will benefit from a strategic, streamlined
plan for the decades ahead, which is why we created Delaware’s Climate Action Plan.
Delaware’s Climate Action Plan will guide state efforts to:
• 	Minimize greenhouse gas emissions, which drive the climate change we see
today, and
• 	 Maximize resilience to climate change impacts.
Implementing the strategies in this plan will help Delaware meet its greenhouse gas emissions
goals and better prepare for climate change impacts. Taking these actions can also build
economic opportunities and improve public health.

1.1 What is Climate Action?

Climate action means preparing people, property and economies for climate change. For
Delaware, this means anticipating and readying the state for climate change impacts such
as sea level rise and increased temperatures.
It also means ensuring the state does its part
to reduce the greenhouse gas emissions that
drive the climate change we see today.
1.1.1 Climate Change Basics
Earth’s climate has changed naturally
throughout its history due to various influences such as volcanic eruptions, levels of
carbon dioxide in the atmosphere, variations
in Earth’s orbit and changes in the intensity of

solar radiation.1 However, modern research
has shown that the climate is changing more
rapidly than it has in the past — and it is
“unequivocal” that human activities are the
major driver of that change.2
Human activities — particularly the burning
of coal, natural gas and oil for energy and
heat —have raised global atmospheric carbon
dioxide to record levels.3 Over the last 150
years, carbon dioxide levels increased from
280 parts per million to 410 parts per million.
While carbon dioxide occurs naturally in
the atmosphere, atmospheric levels never
reached above 300 parts per million at any
point in the last 800,000 years. Additionally,
Introduction | Delaware’s Climate Action Plan
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Figure 1: An illustrated depiction of the causes of climate change Source: DNREC

Climate Change:
Causes

Greenhouse gases (GHGs) are vapors in the atmosphere,
like carbon dioxide, that trap heat around the earth. When
we use fossil fuels like coal, natural gas, and oil to power
our homes, businesses, and vehicles, we release even
more GHGs into the atmosphere.

Humans have released a signiﬁcant amount of GHGs since
the mid-1800s, and this has led to rising temperatures and
other changes in our earth and climate.

Sources of
Emissions

Electricity

Transportation

the yearly rate at which carbon dioxide levels
are currently rising in our atmosphere is
about 100 times faster than previous natural
increases.4

Climate Change:
Consequences

All of this affects our climate because carbon
Temperatures
dioxide is a Increased
“greenhouse
gas,” a type of gas
Delaware
temperatures
have risen
with the ability
to trap
heat around
the 2°F
Earth.
since 1900.
Increased emissions of carbon dioxide — in
PROJECTED:
addition to other greenhouse
gases released
Delaware temperatures are expected to
from human
activities,
such
as
methane,
increase another 2.5-4.5°F by 2050, with an
nitrous oxide and
gases
up tofluorinated
8°F increase by
2100.5 — are
correlated with average global temperatures
6
increases ofRising
about Sea
2 degrees
LevelsF since 1880.
This temperature change may not seem sigSea levels at the Lewes tide gate have risen
nificant, butmore
small
changes
inthe
temperature
than
a foot over
last century. can
have large impacts. For example, at the end of
PROJECTED:
the last ice age, when the northeast U.S. was
Sea levels at the Lewes tide gate are expected to
covered by thousands
of feet of ice, average
rise an additional 9-23” by 2050.
global temperatures were only 5 to 9 degrees
F cooler than they are today.7
Because the Earth is a complex system, the
impacts of climate change look different
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depending
on where
you are
in the world.
Delawareans
are already
experiencing
Still,
all of the of
known
impacts
— temperature
the impacts
climate
change,
increases, heat waves, more frequent and
with more on the way.
longer droughts, changes in growing seasons
and precipitation patterns, more extreme
weather and sea level rise, among others —
Hotter,
Longer affect
Summers
can directly
or indirectly
ways of life,
Historically,
days above
100°F
in Delaware
traditions,
jobs, public
health
and
economies.
have occurred less than once per year.

1.1.2 Why ClimatePROJECTED:
Action Matters
ByBytaking
climate
action,
acknowledge
2050, Delaware can expectwe
2-8 days
per year to that
reach above 100°F.
climate change impacts are serious and can
negatively affect us. It also means we recognize thatIncreased
proactive actions
yield significant
Precipitation
benefits.Delaware averages 45” of rain per year, typically
evenly distributed among seasons. Rainfall in the
autumn has been increasing 0.27” per decade.

By maximizing resilience and adapting to
PROJECTED:
climate change impacts now, we are better
Overall rainfall in Delaware is expected to increase by 10%
by 2100. The
of very wet
days
(2" or more of
prepared
fornumber
extreme
and
unexpected
rainfall) will also increase.
events. According to a 2019 report by the
National Institute of Building Sciences,
proactive actions to reduce the impacts
of natural hazards — such as improving
building codes, enhancing infrastructure

and leveraging federal pre-disaster grants
— offer between $4 and $11 in benefits per
dollar invested in these actions.8 Benefits
include reductions in property repair costs;
direct and indirect business interruptions;
community and emergency service disruptions; and human deaths, injuries and
disorders.9 As such, taking proactive actions
not only avoids losses to assets but also
losses to human well-being.
Additionally, by minimizing emissions now,
we contribute to a worldwide effort to reduce the severity of rapid climate change.
According to the Intergovernmental Panel
on Climate Change, we must quickly reduce
global greenhouse gas emissions to avoid
some of the most highly damaging climate
change impacts.10 Reducing greenhouse
gas emissions also provides benefits beyond avoiding climate change impacts. For
example, switching to lower carbon transportation, such as zero-emission cars and
buses, reduces emissions of greenhouse
gases and chemicals and particles known
to be harmful to human health. Moving towards this transportation model also helps
spur innovation for developing low-carbon
technologies.11
Taking climate action additionally allows us
to collaborate with others in ways that can
benefit our state economy. For example,
Delaware’s participation in the Regional
Greenhouse Gas Initiative, a collaboration
of Northeast and Mid-Atlantic states,12 not
only reduces greenhouse gas emissions
in the power sector, but also provides the
state funds to invest in energy efficiency,
renewable energy, consumer benefit programs and other low-carbon initiatives.13
Additionally, Delaware’s participation in
the U.S. Climate Alliance, a coalition of 25
governors committed to reducing greenhouse gas emissions, gives Delaware access
to resources and networks for developing a
low-carbon energy economy. The benefits

Increasing the use of renewable energy sources reduces
the amount of harmful greenhouse gas emissions in our
atmosphere. Photo credit: Adobe Stock

of such an economy cannot be understated:
Since 2005, Alliance states have outpaced
non-Alliance states in both emissions reductions and total and per capita economic
output.14
Given the realities of climate change, strategic climate action is necessary to continue
protecting Delaware’s people, property and
economies. Such actions must be coordinated
so that they both minimize emissions and
maximize resilience. While there is no single
pathway to do this, nor will decisions be easy,
furthering climate action signals that we take
the First State’s future seriously and are ready
to act in the best interest of our current and
future residents.
Introduction | Delaware’s Climate Action Plan
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Box 1. Do Delaware Residents Support
Climate Action?
Since 2009, the state has commissioned
a statistically representative survey every
5 years to understand public attitudes
surrounding climate change.15 This
survey was most recently carried out in
November and December 2019, with the
participation of over 1,100 Delaware residents. Outcomes from this study were
enlightening: Not only do a majority of
Delawareans believe that climate change
will personally harm them (56%) but also
a large portion of our population believes
climate change will harm future generaThe(77%).
Time
Action
isthan
Now
tions
In for
addition,
more
threefourths of Delawareans are convinced
that climate change is happening (77%),
and seven in ten residents say the state
should take immediate action to reduce
the impacts of climate change (70%). The
weindicashould
state views these resultsagree
as athat
clear
TAKE IMMEDIATE ACTION
tion to keep moving on
action.
to climate
reduce the
impacts of

70%

1.1.3 Roadmap of Delaware’s Climate
Action Plan
The remainder of this chapter looks at the
impacts of climate change on Delaware and
how the state defines climate action in the
context of this plan. Chapter 2: Developing
the Plan describes the process the state
followed to put the plan together. Chapter
3: Climate Action Plan outlines specific
strategies and actions Delaware can take
to minimize greenhouse gas emissions and
maximize resilience to climate change impacts. Finally, Chapter 4: Next Steps illustrates how the state can move from planning
to action, including achieving equitable
climate action.

64%

Delaware’s Climate Action Plan references
numerous topics and concepts, some of
which may be unfamiliar to the reader. To
enhance readability,
glossary
sayathey
can with definiPERSONALLY
tions for technical
termsTAKE
usedACTION
throughout the
to reduce the impacts of
document is included
after
Chapter 4.
climate
change

climate change

Figure 2: Summary of climate change management strategies supported by
Delawareans Source: DNREC

Key strategies Delawareans favor for tackling
climate change and preparing for sea level rise:

83%

80%

74%

73%

53%
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Support increasing conservation
of forested and agricultural lands

Support requiring stronger air pollution
controls on business and industry

Support requiring that an increasing
percentage of electricity used in Delaware
come from renewable sources

Support requiring stronger energy efficiency
standards on household appliances

82%

79%

77%

74%

Support preserving undeveloped
land and natural features to allow
for sea level rise to occur

Support changing building codes
and regulations to reduce risk in
flood prone areas

Support avoiding construction of
new buildings in areas at risk from
sea level rise

Support avoiding construction of
new roads and infrastructure in
areas at risk from sea level rise

Support requiring that an increasing
percentage of vehicles sold in Delaware
be powered by electricity

The 2019 survey was commissioned by the Delaware Department of Natural Resources and Environmental Control and supervised by the University of Delaware’s

Delaware’s Climate
Action
Plan | Funding
Introduction
Center for Political
Communication.
for this project was provided through Delaware’s participation in the Regional Greenhouse Gas Initiative.
www.declimateplan.org
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Figure 3: A summary of the current and projected impacts of climate change in
Emissions
Electricity
Transportation
Industrial
Buildings
Waste
Agriculture
Delaware Source: DNREC

Climate Change:
Consequences

Delawareans are already experiencing
the impacts of climate change,
with more on the way.

Increased Temperatures

Hotter, Longer Summers

Delaware temperatures have risen 2°F
since 1900.

Historically, days above 100°F in Delaware
have occurred less than once per year.

PROJECTED:

PROJECTED:

Delaware temperatures are expected to
increase another 2.5-4.5°F by 2050, with an
up to 8°F increase by 2100.

By 2050, Delaware can expect 2-8 days per year to
reach above 100°F.

Rising Sea Levels

Increased Precipitation

Sea levels at the Lewes tide gate have risen
more than a foot over the last century.

Delaware averages 45” of rain per year, typically
evenly distributed among seasons. Rainfall in the
autumn has been increasing 0.27” per decade.

PROJECTED:

PROJECTED:

Sea levels at the Lewes tide gate are expected to
rise an additional 9-23” by 2050.

Overall rainfall in Delaware is expected to increase by 10%
by 2100. The number of very wet days (2" or more of
rainfall) will also increase.

1.2 Climate Change Impacts on
Delaware
Climate change is here and now. Delaware is
already feeling the effects of climate change,
and many of these effects are projected to
worsen over the next few decades.
In Delaware, the most prominent impacts of
climate change are sea level rise, increased
temperatures and changes in precipitation
patterns (including extreme weather events
and flooding). Below, we summarize how
each of these impacts affects the state and
the potential costs of such impacts. Unless
otherwise indicated, all the information below
comes from the Delaware Climate Change
Impact Assessment,16 Delaware’s Sea Level
Rise Vulnerability Assessment,17 and the
Recommendation of Sea-Level Rise Planning
Scenarios for Delaware Technical Report.18
More information on climate change impacts
to Delaware can be found in these reports.

1.2.1 Delaware’s Vulnerability to
Sea Level Rise
Delaware lies in a sea level rise “hotspot,”
where sea levels are rising faster than elsewhere in the world due to a combination of
both sinking land and climate change.19 The
state has already experienced over 1 foot of
sea level rise at the Lewes tide gauge since
1900. By midcentury, sea levels are projected
to rise another 9 to 23 inches and, by 2100,
up to an additional 5 feet. This will result in
both the permanent inundation of low-lying
land and an increase in high-tide flooding.
For instance, a 2020 National Oceanic and
Atmospheric Administration study projects
that Lewes could face 50 to 135 high-tide
flood events per year by 2050; Reedy Point,
just southeast of Delaware City, could face
25 to 100 events per year. Typical high-tide
flood events in the year 2000 numbered just
4 days and 1 day per year in Lewes and Reedy
Point, respectively.20 Sea level rise can impact
Introduction | Delaware’s Climate Action Plan
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Saltwater intrusion from sea level rise threatens Delaware’s farms and agricultural industry. Photo credit: Adobe Stock

agriculture, water resources, infrastructure,
natural resources and human health.
Agriculture. As sea levels rise, the saltwater
boundary in groundwater moves inland. If
irrigation wells are near this boundary, the
groundwater will not be usable for irrigation.
Such a scenario decreases crop yields and
raises farmers’ costs to access usable water.
Additionally, if saltwater floods onto agricultural fields, even temporarily, the health of the
soil and its ability to support crops could be
undermined by increased salt content.
Water Resources. Most of Delaware’s
drinking water comes from groundwater
supplies. All public and domestic drinking
water south of the Chesapeake and Delaware
Canal is from groundwater resources. North
of the canal, 30% of drinking water is from
groundwater sources, with the rest from four
surface water sources. If the salt content of
groundwater increases due to sea level rise,
groundwater could become unusable for
consumption. Sea level rise could also affect
Delaware’s freshwater rivers and streams,
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which provide drinking water and habitat for
recreational and commercial fish species. Sea
level rise will cause saltwater to extend farther
upstream, reducing the availability of freshwater for human consumption. A change in
salinity can also cause changes in vegetation
and habitat suitability for a variety of species,
including American shad and striped bass,
which rely on freshwater rivers for spawning.
Infrastructure. A 5-foot rise in sea levels
could inundate 5% of the state’s roads and
bridges and 6% of evacuation routes. This
could affect both the ability of people to travel
safely across the state and the provision of
essential goods and emergency services.
Sea level rise impacts to infrastructure can
be particularly problematic when combined
with heavy rainstorm events, making access
to roads and evacuation routes even more
difficult when they are needed most. The
state’s wastewater infrastructure could also
be impacted. Many wastewater treatment
facilities are located along waterways, and
sea level rise could increase the risk of these
facilities flooding. Additionally, storm sewers

Figure 4: Sea level rise scenarios for Delaware in feet per decade above the baseline
sea level in 2000
Credit: 2017 Sea Level Rise Planning Scenarios for Delaware, converted from meters to feet

can be overloaded, resulting in backups and
overflows; this is particularly problematic
for areas of the state with combined sewer
systems. The state’s electricity transmission
system is also at risk from sea level rise.
Numerous electrical sub-stations and transmission lines are located in areas at risk to
sea level rise. Over time, these facilities can be
damaged by flooding and become inaccessible during storm events, increasing the risk of
lengthy power outages during storm events.
Natural Resources. Delaware’s tidal wetlands provide numerous benefits, including
habitat for commercially important species,
sediment and pollutant removal and protection from storm surges and flooding.
Projections show that with just 1.5 feet of
sea level rise, 97% of tidal wetlands could be
inundated. If these wetlands are unable to increase their elevation or migrate landward —
processes made difficult with rapid sea level
rise and structures built upland of wetland
areas. Wildlife areas, forests and state parks
are also at risk from sea level rise. Projections

show that 37% to 44% of Delaware’s protected
lands could be inundated by sea level rise of
1.5 to 5 feet respectively, which could disrupt
natural habitats and the availability of parkland for outdoor recreation.
Human Health. In addition to the direct
human health impacts associated with drinking water quality and failing infrastructure
highlighted above, areas that experience
frequent flooding may strain the emotional
well-being of residents due to the continual
need to evacuate from hazardous conditions,
replace lost or damaged belongings, and
repair or adapt homes. If residents eventually
decide to leave their homes, they may lose
a sense of community and connection with
neighbors and friends. Additionally, relocation
may prove stressful if residents have difficulty
finding alternative places to live that are
affordable and accessible to jobs, schools and
other amenities.

Introduction | Delaware’s Climate Action Plan
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Extreme temperatures can cause roadways to buckle and crack. Photo credit: Adobe Stock

1.2.2 Delaware’s Vulnerability to Increased
Temperatures
Climate change is heating up Delaware.
Average temperatures in Delaware have
increased approximately 2 degrees F since
1895. In fact, the years 2010 to 2019 marked
Delaware’s hottest decade in recorded history.21 Temperatures are also projected to
continue increasing. Average temperatures
in Delaware are projected to be 2.5 to 4.5
degrees F warmer by midcentury compared
to the period of 1981 to 2010. Average
temperatures in Delaware are projected to
be 3.5 to 8 degrees F warmer by 2100 compared to the same base period of 1981 to
2010. In addition to average temperatures
rising, extreme temperature events are
also projected to become more frequent.
The number of days above 95 degrees F in
Delaware is projected to increase from an
average of 5 days per year over the period
of 1981 to 2010 to more than 10 days
per year over the period of 2020 to 2039.
These temperature changes could impact
agriculture, water resources, infrastructure,
natural resources and human health.
Agriculture. Higher temperatures and
extreme heat mean that agricultural producers could see reductions in harvest yields and
may need to irrigate more. Longer growing
seasons can also increase incidents of pests
and weeds. Additionally, higher temperatures
and extreme heat could affect both the
outdoor working conditions for farmers and
the health of livestock and poultry. All these
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changes could impact farmers’ bottom lines
by reducing profitability.
Water Resources. Higher temperatures
increase evaporation of water from soil and
can increase the demand for water use, which
could affect drinking water supplies, particularly in New Castle County. Drinking water
in New Castle County comes predominantly
from surface water, which could become limited during periods of both lower precipitation
and higher temperatures.
Infrastructure. Delaware has already faced
incidents of roads buckling due to high heat
on major roadways; as temperatures increase,
these incidents could become more common,
leading to more dangerous driving conditions
and increased costs for both road and vehicle
maintenance. Increased temperatures also
increase demand for electricity, which could
cause the electrical grid to become overloaded. This could cause power outages.
Natural Resources. Higher temperatures
can cause biological stress for both plants and
animals, which has cascading effects. When
native species are stressed, they are more vulnerable to pests, diseases, competition from
invasive species and poor growth and reproduction. This could affect food availability up
the food chain. Additionally, higher temperatures can affect hibernation and life cycles for
important species such as bats, which provide
both pollination and insect control.

Figure 5: Average temperature projections for high emission scenarios (in red) and
low emission scenarios (in blue) in degrees Fahrenheit by decade
Credit: 2014 Delaware Climate Change Impact Assessment

Human Health. Increased temperatures
directly impact human health by elevating
the risk of heat exhaustion and heat stroke.
Populations particularly at risk from high
heat include children, the elderly, people who
work outside,22 people with underlying health
conditions and people with limited access to
cooling. High temperatures, in combination
with sunlight and air pollutants, can worsen
air quality by increasing ground-level ozone
conditions, aggravating respiratory issues.23
Additionally, high temperatures affect the
body’s ability to recoup from illness, particularly if temperatures at night do not cool
down enough for the body to recover.24,25
Increased temperatures can also indirectly
impact human health. Milder winters can
contribute to increasing mosquito and tick
populations that can carry diseases such
as West Nile virus and Lyme disease. When
temperatures reach below freezing, insect
populations decrease; with milder winters,
more insects can survive until spring.

1.2.3 Delaware’s Vulnerability to Changes
in Precipitation Patterns
Historically, Delaware is a wet state, with an
average of 45 inches of precipitation annually. With climate change, annual average
precipitation is projected to increase by 10%
by 2100. The number of very wet days — periods with 2 inches or more of rainfall in 24
hours — is also projected to increase. These
changes to precipitation patterns in Delaware
could result in more flooding events, which
are further amplified by sea level rise. All this
could impact agriculture, water resources,
infrastructure, natural resources and human
health.
Agriculture. During the growing season,
heavy precipitation events elevate financial
risks for farmers, including crop damage, crop
disease pressure, damage to farm facilities
and delays in crop plantings and harvests.
For instance, in 2018, Delaware requested
an emergency declaration from the U.S.
Introduction | Delaware’s Climate Action Plan
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water quality and can result in rapid algae
growth and fish kills. Reduced water quality
also increases the cost of treating drinking
water because additional steps are needed to
ensure its safety for consumption.
Infrastructure. Many of Delaware’s dams,
levees and other water control structures
are integrated into roadways and bridges.
Heavy precipitation can trigger cascading
and potentially damaging effects, such
as water spilling over or breaching these
structures. Additionally, heavy precipitation
increases the volume and velocity of stormwater runoff, which can erode banks and
pavement; undermine structural supports;
and weaken roads, bridges and culverts.
These impacts affect human safety and
increase the costs for structural repair and
rebuilding — and these impacts could be
made worse when combined with sea level
rise.

The combination of higher temperatures and increased
precipitation can lead to increased mold production in
buildings and negative impacts to human health.
Photo credit: Adobe Stock

Department of Agriculture after heavy rains
destroyed several high-dollar crops and
threatened the yield of many others.26 Heavy
precipitation can also erode soil and cause
soil nutrient losses, both of which impact crop
yields. Additionally, heavy precipitation can
increase areas of standing water, elevating
the risk of increased mosquito breeding and
livestock bites. Insect bites stress animals,
reducing their overall fitness, and can leave
them susceptible to disease and other pests.
These impacts have the potential to affect
farmers’ profits as well as the regional food
supply.
Water Resources. Heavy precipitation can
erode soil and wash excess nutrients and
pollution into water bodies. Increases in
sediments, nutrients and pollution reduce
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Natural Resources. In combination with
sea level rise, heavy precipitation and flooding can escalate dune and beach erosion.
This could, in turn, increase the vulnerability
of habitat and property upland of dunes and
beaches. Additionally, many of the state’s
coastal wetlands are managed by a series
of dikes to control water levels for mosquito
management, wildlife habitat and fisheries
support. Heavy precipitation and flooding
could cause water to spill over or damage
dikes. This could change habitat structure,
such as water depth and salinity, which in
turn impacts wildlife dependent on these
areas for habitat.
Human Health. When combined with higher
temperatures, greater precipitation can raise
overall moisture levels, which can increase
mold production. Mold is known to aggravate
allergic reactions and respiratory conditions.
Increased precipitation and flooding can
expand human exposure to waterborne
diseases and contamination, particularly in

areas with compromised air, soil or water
quality. Numerous areas of the state are
already facing septic failures due to persistent
flooding and ground saturation, particularly
after heavy rainstorms; septic failures could
increase with more incidents of heavy precipitation and flooding.
1.2.4 Costs of Climate Change Impacts
Climate change impacts could be costly
for the state, especially as Delaware deals
with evolving weather patterns, which can
increase the frequency and intensity of
storms. Hurricane Sandy provides a historical example. During this storm, the dune
system along the Atlantic Ocean breached,
allowing flood waters and sediments to wash
onto State Route 1 near the Indian River
Inlet. This incident damaged the roadway
and required its closure for several days.
Cleanup and repair included pumping more
than half a million cubic yards of sand from
the inlet onto the beach to construct a new
dune at a cost of $19.3 million.27 Also, while
the new Indian River Inlet Bridge was not
damaged, areas next to the bridge were
heavily eroded.28 In response, the Delaware
Department of Transportation constructed a
sheet pile seawall to maintain the integrity of
the bridge at an added cost of $1.4 million.29
While Sandy was not, historically, a “normal”
storm event for Delaware, future events of
large magnitude are projected to become
more frequent with climate change.
At the time of this plan’s publication, the
Delaware Department of Natural Resources
and Environmental Control (DNREC) is
working with consultants to complete an economic study on the costs of climate change
impacts to the state in the areas of natural
resources, transportation, human health,
agriculture and public safety. While study
results are forthcoming, there is a general
understanding of state resources that may
be at risk (Box 2).

Box 2. What’s at Risk to Climate Change
in Delaware?
Nearly $1.5 billion in tax-assessed
property is located within areas that are
projected to be inundated by 5 feet of
sea level rise.30,31
Climate change has the potential to
disrupt Delaware’s agricultural industry. According to a 2010 University of
Delaware study, the state’s agricultural
economy is worth $8 billion per year.32
Climate change could affect the vitality
of the state’s coastal communities, which
play a large role in driving tourism in
Delaware. According to a 2018 assessment
by the Delaware Tourism Office, tourism’s
contribution to the state’s gross domestic
product is $3.5 billion, with the industry
generating over $545 million in annual
tax revenue. The tourism industry is the
fourth largest private employer in the
state, accounting for over 44,000 jobs.33
It’s worth noting that direct damage costs are
not the only financial risk the state faces. A
2020 report by a sub-committee of the U.S.
Commodity Futures Trading Commission
indicates that climate change will impact
financial systems at both county-wide and
state scales. The financial costs of these
impacts could be borne by both individual
and institutional investors if proactive actions
are not taken. Given feedbacks inherent in
the financial system, climate-related losses
to individuals can impact the larger system.
For example, if rising sea levels and extreme
weather cause losses to homeowners,
property values can diminish, and mortgage
portfolios bear greater risk. If such losses
are repetitive, insurance claims could rise,
insurance companies could pay more and
insurance becomes either more expensive or
unavailable.34
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Additionally, financial ratings firms are increasingly looking at whether jurisdictions are
vulnerable to climate change and whether
they are taking actions to address those
vulnerabilities.35 For instance, for the past 2
years DNREC has worked with the Delaware
Department of Finance to provide information
about the state’s climate strategies to the
bond ratings agencies. Delaware’s strategic efforts to address the causes and consequences
of climate change have helped support
Delaware’s triple-A bond rating. This in turn
ensures savings for Delaware taxpayers.

1.3 Why Do We Need Delaware’s
Climate Action Plan?
Earlier in this chapter we discussed the importance of climate action and how climate action
can benefit Delaware. We also discussed the
impacts climate change is having, and could
continue to have, on the state. But where
does Delaware’s Climate Action Plan fit in?
And why does the state need a plan?
Delaware’s Climate Action Plan helps the
state meet a commitment it has already
made. In June 2017, Delaware joined the U.S.
Climate Alliance, a coalition of U.S. states and
territories that aims to reduce greenhouse
gas emissions.36 Upon joining, Governor John
Carney committed Delaware to reducing its
greenhouse gas emissions by 26% to 28%
by 2025 compared to 2005 levels. This is the
same pledge the U.S. made when it joined the
Paris Agreement under the United Nations
Framework Convention for Climate Change.
Based on data from Delaware’s Greenhouse
Gas Emissions Inventory for 2016, state efforts have resulted in an emissions reduction
of 18.3% from 2005 to 2016.37 Given that we
have not yet met our goal, Delaware’s Climate
Action Plan provides further information on
Delaware’s emissions reduction progress and
lays out strategies to ensure we can meet or
exceed our goal.

12
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Delaware’s Climate Action Plan sets a
course for the decades ahead. Delaware
has carried out climate action for years, both
reducing emissions and increasing resilience.
While these actions have been pursued with
purpose, they have not, until now, been
placed in the context of a strategic plan.
Delaware’s Climate Action Plan takes account
of our past and present work and uses this
work as the launching point for future climate action.
Delaware’s Climate Action Plan integrates actions for both minimizing
greenhouse gas emissions and maximizing resilience to climate change impacts.
A climate action plan that specifically focuses
on just reducing emissions or enhancing
resilience misses out on the opportunity to
link these action types to create a stronger,
more effective strategy. Delaware’s comprehensive response to climate change requires
both minimizing emissions and maximizing
resilience, as these actions are inherently
interrelated.
In concluding this section, it is important to
clarify what Delaware’s Climate Action Plan
does and does not do. First, this plan does not
create new mandates or requirements. So,
while the plan looks to enhance state decision
making — and can help inform executive or
legislative action — it is not prescriptive in
scope. Secondly, this plan focuses on climate
action from a statewide perspective. While
strategies in the plan may support local
communities, community-level planning must
complement this plan because land-use decisions are made at the county or local levels.
Finally, the strategies outlined in this plan are
meant to guide state action and to be flexible
over time. Not all strategies can be implemented at once; rather, they can be put in place
as resources, data and partnerships evolve.
Additionally, actions to advance these strategies may change over time for a variety of
reasons, including an increased understanding

Route 1 at the Indian River Inlet was impassable after Superstorm Sandy due to major dune erosion. Extreme weather
events, along with more costly storm damage, are projected to become more frequent as a result of climate change.
Photo credit: DNREC

of climate impacts, technology advancements
and stakeholder and community input.
It was important that the state consider
equity in the strategies proposed in this plan
because climate change impacts are not felt
equally across communities. Climate change
not only creates new risks but can also exacerbate existing vulnerabilities. Many climate
change impacts — including rising temperatures in urban areas, more polluted air and
an increased frequency of extreme weather
events — disproportionately affect people
and communities already facing economic
and social challenges.38 These communities
may already have lower capacity to prepare
for and cope with these impacts.39 For example, people struggling to pay an electric bill
may find it even more difficult to do so if there
is an increase in the number of high heat
days. Additionally, climate solutions, if not

carefully considered or implemented, could
disproportionally affect communities that are
already vulnerable or disadvantaged if new
policies or programs do not consider existing
inequalities.40 The state worked to incorporate principles of equity into both strategies
presented in this plan and the proposed steps
for moving from planning to action.

Introduction | Delaware’s Climate Action Plan

13

This page intentionally left blank.

14

Delaware’s Climate Action Plan | Introduction

Chapter 2: Developing the Plan

The process of putting together Delaware’s Climate Action Plan consisted of three steps:
1.
2.
3.

Accounting for past and present climate action, including the state’s existing
policies, programs and initiatives
Identifying gaps in climate action to clarify the steps needed to continue
addressing climate change in the state
Building knowledge to inform continued climate action in such a way that
further action can be pursued strategically

DNREC staff were tasked with carrying out the three above steps. This chapter provides a
summary of how DNREC went about accomplishing this task.

2.1 Accounting for Past and
Present Climate Action

Climate action can be most effective when it
expands and builds upon policies, programs
and initiatives that have already been established or taken place. As such, it is necessary to
first inventory past work. This section provides
an overview of past and present state action
to minimize greenhouse gas emissions and
maximize resilience to climate change impacts.

2.1.1 Past and Present Climate Action to
Minimize Greenhouse Gas Emissions
Over the last two decades, Delaware has
invested in programs and policies that reduce
greenhouse gas emissions. This includes
efforts to use energy more efficiently, expand
renewable energy, reduce emissions from
cars and trucks, and replace industrial refrigerants. Table 1 summarizes examples of some
of these initiatives.

Transitioning to renewable energy sources, like wind, can create new jobs. Photo credit: Adobe Stock
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Table 1. Delaware Initiatives to Minimize Greenhouse Gas Emissions

Clean and
Renewable
Energy

Energy
Efficiency

Consumer and Business Incentives

Policy and Regulations

DNREC’s Green Energy Program41 provides
grants to offset the cost of solar panels,
solar water heating, wind and geothermal
renewable energy technologies.

The Delaware Renewable Energy Portfolio
Standards Act,42 passed in 2005 and updated
in 2021, requires Delaware’s utilities to get an
increasing percentage of their electricity from
renewable sources. By 2035, 40% of the utilities’
electricity must be from renewable sources.

Delaware’s Weatherization Assistance
Program43 provides no-cost home energy
efficiency upgrades to low- and moderate-income Delawareans who rent or own
a home.

DNREC is required to review and update
the statewide code for energy conservation
every 3 years. In 2020, DNREC amended the
Code for Energy Conservation46 by adopting
the 2018 International Energy Conservation
Code (IECC) and the American Society of
Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE) 90.1 2016 Energy
Standard for Buildings Except Low Rise
Residential Buildings.

DNREC’s Energy Efficiency Investment
Fund44 provides grants and low-interest
loans to help commercial and industrial
customers replace aging, inefficient
equipment and systems with energy-efficient alternatives. DNREC also has an
Energy Efficiency Industrial45 program that
helps large-scale energy users make their
operations more energy-efficient through
innovative upgrades.
DNREC’s Clean Transportation Incentive
Program48 offers rebates to businesses
and individuals to offset the up-front cost
of purchasing an electric or plug-in hybrid
electric vehicle. Rebates for vehicle charging
stations are also available.

Transportation

Delaware participates in the National
Clean Diesel Campaign49 through Diesel
Emission Reduction Act50 funding. This U.S.
Environmental Protection Agency program
funds grants and rebates for technologies
that reduce harmful emissions from diesel
engines.
Delaware received $9.6 million from the
Volkswagen Environmental Mitigation
Trust.51 These funds are being used to
replace high-emitting diesel engines and
install electric vehicle charging stations.

High Global
Warming
Potential
Greenhouse
Gases
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DNREC’s newly launched “Cool Switch” Low
Impact Refrigerant Program55 provides
financial incentives to commercial and
industrial users to replace hydrofluorocarbon refrigerants with refrigerants that have
less climate change impacts.
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In 2017, DNREC issued Evaluation,
Measurement and Verification47 regulations
that set forth procedures and standards
for defining and measuring electricity and
natural gas savings from energy efficiency
programs provided by Delaware’s utilities.
DNREC’s Low Emission Vehicle Program52
regulations hold to the more stringent
California tailpipe emissions standard to
reduce smog-forming emissions and greenhouse gases, beginning with 2014 model
year vehicles. As a result of this program,
new cars will emit 75% less smog-forming
pollution in 2025 than the average new car
sold in 2015.53
Delaware’s Office of Management and
Budget Fleet Services section has committed
to transitioning 20% of its light-duty vehicle
fleet to electric by 2025.54 This will result in
an emissions reduction of 1,300 metric tons
of carbon dioxide equivalent by 2025.

In March 2021, DNREC issued regulations
requiring the phase down of specific hydrofluorocarbons used in air conditioning/refrigeration equipment, aerosols and foam.56 The
regulations go into effect in September 2021.

to enhance energy efficiency and renewable
energy opportunities in the state.

The 2-megawatt wind turbine on University of Delaware’s
Lewes campus generates more than enough electricity to
power its six buildings throughout the year.
Photo credit: DNREC

Delaware has also reduced greenhouse gas
emissions through interstate collaboration.
One such collaboration is the Regional
Greenhouse Gas Initiative, a multistate
carbon dioxide cap-and-trade program
consisting of 11 Northeast and Mid-Atlantic
states. This program sets a regional cap on
carbon dioxide emissions from the power
sector.57 Since the program’s inception in
2008, emissions from electricity generation in
the state have decreased by 45%.58 Electricity
generators that emit carbon pollution must
purchase credits in an auction platform;
proceeds from the auction are returned
to states, which invest the funds into programs that further reduce greenhouse gas
emissions. Many of the “Consumer and
Business Incentives” mentioned in Table
1 are partially or fully funded by proceeds
from the Regional Greenhouse Gas Initiative.
This program also helps fund the Delaware
Sustainable Energy Utility, known as Energize
Delaware, a statewide organization that
offers incentive and loan programs to residents, nonprofits and commercial entities

Additionally, Delaware participates in the
Transportation and Climate Initiative, a multistate collaborative of Northeast and MidAtlantic states seeking to reduce emissions in
the transportation sector.59 The states in the
Transportation and Climate Initiative have
worked to evaluate transportation emissions
in the region, develop strategies to encourage zero-emission vehicles and alternative
fuels, and enhance freight efficiency. The
Transportation and Climate Initiative states
are now engaged in a multiyear effort to
develop a market-based program that would
cap regional emissions from transportation
fuel combustion. Emissions allowances would
be auctioned, and auction proceeds would be
returned to states to invest in programs that
further reduce greenhouse gas emissions.
Delaware is at the table in the development of
this program to evaluate its implications for
Delaware.
Finally, Delaware has made strides to track
greenhouse gas emissions in the state.
Since 2008, DNREC has overseen the state’s
Greenhouse Gas Inventory, which presents
data and analyses on six greenhouse gases.60
DNREC’s Division of Air Quality prepares the
annual inventory to characterize the state’s
historical greenhouse gas emissions, providing information on activities that contribute to
greenhouse gas emissions.
2.1.2 Past and Present Climate Action to
Maximize Resilience to Climate Change
Impacts
Delaware has invested more than a decade’s
worth of work in maximizing resilience and
adapting to climate change impacts through
statewide planning efforts; policy development
and regulations; capacity-building for state and
local governments; and the development of
research, data and tools. Table 2 summarizes
examples of some of these initiatives.
Developing the Plan | Delaware’s Climate Action Plan
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Table 2. Delaware Initiatives to Maximize Resilience to Climate Change Impacts
Starting in 2009, DNREC carried out a 5-year sea level rise planning61 initiative to assess the
impacts of sea level rise on the state. Outputs of this effort included a vulnerability assessment, recommendations for adapting to climate change impacts, an interim implementation
plan and, in 2017, updated sea level rise planning scenarios for the state.62
In 2013, then-Governor Jack Markell signed Executive Order 41: Preparing Delaware for
Emerging Climate Impacts and Seizing Economic Opportunities from Reducing Emissions. As
part of the Executive Order, the state developed the 2014 Climate Framework for Delaware,63
a summary of efforts that state agencies identified as ways they could better help maximize
Delaware’s resilience to climate change. Other outputs from this effort included a guide
for state agencies64 to avoid and minimize flood risk to state assets and the Flood Risk
Adaptation Map,65 a tool for state flood risk planning that combines current flood modeling
with sea level rise projections to depict areas in Delaware vulnerable to flooding, now and in
the future. In 2016, DNREC released a Climate Action in Delaware report,66 outlining progress
made on efforts included in the Climate Framework.
Policy,
Planning
and
Regulations

In 2017, Governor John Carney signed into law amendments to Delaware’s Coastal Zone
Act.67 A newly created permit under the amended act requires prospective businesses to
develop a Sea Level Rise and Coastal Storms Plan as part of the permitting process. This is
the first time such a requirement was codified in Delaware law.
A number of state agencies have outlined plans and policies that address how they will
account for climate change impacts in their programs and operations. Such documents
include:
Delaware Division of Historical and Cultural Affairs Strategic Plan FY15/FY19 (Department of
State, 2013)68
Delaware Wetland Management Plan (DNREC, 2015)69
Delaware Wildlife Action Plan (DNREC, 2015)70
Strategic Implementation Plan for Climate Change, Sustainability & Resilience for
Transportation (Department of Transportation, 2017)71
State of Delaware All-Hazard Mitigation Plan (Department of Safety and Homeland Security,
Delaware Emergency Management Agency, 2018)72
Delaware Statewide Forest Strategy (Department of Agriculture, Delaware Forest Service, 2020)73

CapacityBuilding
for State
and Local
Governments
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In 2015, DNREC launched its Resilient Community Partnership74 program to provide technical
assistance and potential funding to plan for and reduce the impacts of coastal hazards
related to flooding from sea level rise, coastal storms and climate change through the
development of planning strategies at the local level. Recipients of assistance through this
program include the Town of Slaughter Beach, the City of New Castle and various Atlantic
beach communities.
In 2016, DNREC led the establishment of the Resilient and Sustainable Communities
League,75 a collaborative network of state, nonprofit and academic partners that provides
information, technical assistance and networking opportunities to state, local and county
governments, citizen groups, the private sector and nonprofit organizations to advance
the goals of resilience and sustainability in Delaware. DNREC continues to provide strategic
direction and funding to this effort.
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In 2016 and 2018, DNREC provided funding through its Strategic Opportunity Fund for
Adaptation program to assist state agencies in adapting to climate change, particularly focusing on efforts that agencies outlined in the Climate Framework for Delaware. Some example
projects include on-the-ground restoration projects, asset vulnerability assessments, climate
change impact modeling and health tracking databases. State agencies that have used program
funds include the Delaware State Housing Authority, Department of Agriculture, Department
of Health and Social Services, DNREC, Department of Safety and Homeland Security (including
the Delaware State Police and the Delaware Emergency Management Agency), Department of
State (Division of Historic and Cultural Affairs), Department of Transportation and the Office of
Management and Budget.
In 2017, DNREC provided funding through its Sustainable Communities Planning Grant
program to assist local governments with developing sustainability plans that reduce greenhouse gas emissions and increase readiness for climate change impacts. Recipients of funding
through this program include Wilmington, Newark, Frederica, Milton and Fenwick Island.
DNREC offers an ongoing Coastal Training Program76 that provides technical assistance and
training for coastal resource planners and managers on critical issues. Past trainings have
addressed climate change and community resilience, wetlands restoration, project planning
and evaluation and science communication techniques.
In 2011, the Delaware Geological Survey and the Delaware Environmental Observing System, with
support from DNREC, developed the Delaware Coastal Flood Monitoring System,77 a web-based
tool and alert system designed to provide emergency managers, planners and the Delaware
public with information on the extent, timing and severity of upcoming coastal flood conditions.
In 2014, DNREC released the Delaware Climate Change Impact Assessment,78 which provided
an overview of climate change impacts in Delaware, including projections for heat and precipitation to the year 2100. The assessment looked at what those projections mean for Delaware’s
public health, water resources, agriculture, infrastructure and ecosystems.
In 2016, the University of Delaware’s Institute for Public Administration, with support from
DNREC, developed the Delaware Database for Funding Resilient Communities, a searchable
web database of relevant financial assistance programs that can be used by communities to
support climate change resilience projects.79

Research,
Data and
Tools

In 2017, the Delaware Geological Survey, with support from DNREC, developed a series of
coastal inundation maps80 for the state. These maps, in coordination with the updated sea level
rise planning scenarios for the state, were created to inform long-range planning for the state’s
infrastructure, facilities, land management, land use and capital spending.
In 2018, the University of Delaware Center for Environmental Monitoring, with support from
DNREC, established the Delaware Climate Information Center,81 an online clearinghouse
of data, reports, tools, funding opportunities and events aimed at providing easy access to
relevant and useful information for assessing impacts and preparing for climate change in
Delaware.
DNREC has helped fund climate-related research for numerous graduate students over
the years. Supported research has looked at, among other things, groundwater movement
and storage, greenhouse gas exchanges between land and atmosphere, and the landward
migration of wetlands. DNREC also leads a variety of multiyear monitoring efforts82 to better
understand short- and long-term climate change impacts; these monitoring activities include
examining the timing of plant life cycles, measuring water levels and wetland surface heights,
and taking surveys of aquatic animals.
Delaware actively participates in the Mid-Atlantic Coastal Acidification Network,83 which seeks to
better coordinate, support and lead coastal and ocean acidification research and monitoring.
Staff from DNREC sit on the Network’s Steering Committee, Science Workgroup and Outreach
Workgroup.
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2.2 Identifying Gaps in
Climate Action

The next step in the state’s climate action
planning process was to identify gaps in existing climate action. This was done through a
qualitative “gaps analysis,” a process that compares “where we are at” to “where we want to
be.” A gap was defined as any element that
was missing but essential to getting to “where
we want to be.” Carrying out a gaps analysis
was critical to helping the state prioritize areas
for new or expanded efforts in climate action.
This section summarizes findings from the
gaps analysis.
2.2.1 Gaps in Climate Action to Minimize
Greenhouse Gas Emissions
As mentioned earlier, Delaware has committed to reducing greenhouse gas emissions
by 26% to 28% from 2005 levels by 2025.
However, DNREC found in its gaps analysis
that the state had not previously quantified
the actions necessary to ensure Delaware
meets this goal. Additionally, Delaware does
not yet have emissions reduction goals beyond 2025. As such, DNREC determined that
a gap in the state’s climate action is a strategic
and feasible pathway to meet its 2025 goal,
along with a framework for further emissions
reductions beyond 2025.
To fill this gap, DNREC identified the need for
a new analysis to assess where the state’s
greenhouse gas emissions are projected to
come from in the decades ahead and which
sectors have the greatest potential for reducing emissions. This analysis would help the
state understand the impact of its emissions
reduction practices, both currently and into
the future.
2.2.2 Gaps in Climate Action to Maximize
Resilience to Climate Change Impacts
As noted in Table 2, in 2013 state agencies
identified actions they could take to adapt
to climate change and increase Delaware’s
resilience. These actions were published in
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This rain garden at University of Delaware helps maximize
resilience by reducing stormwater runoff from the pavement. Photo credit: University of Delaware Sea Grant

the 2014 Climate Framework for Delaware.84
Additionally, as part of Delaware’s statewide
sea level rise planning effort, the Delaware
Sea Level Rise Advisory Committee approved
and published a list of recommendations for
adapting to sea level rise in the state.85
In 2016, DNREC produced a Climate Action
in Delaware report to provide an update on
the actions and goals outlined in the Climate
Framework, including state agency accomplishments in resilience work.86 However,
DNREC found in the gaps analysis, that since
this report, no comprehensive effort had been
carried out to assess progress on the actions
outlined in the Climate Framework and the
sea level rise recommendations report. As
such, DNREC determined that a gap in the
state’s climate action is an understanding of
how state agencies have pursued climate action over the last few years and where actions
may still be needed.

To fill this gap, DNREC identified a need to
reconnect with all the state agencies involved
in the Climate Framework and sea level rise
planning processes. DNREC noted that by
holding interviews with state agency staff, it
could identify actions already taken and determine current priorities within state agencies.
This information could, in turn, inform where
the greatest attention and effort may be
needed to enhance Delaware’s resilience to
climate change impacts.

2.3 Building Knowledge to Inform
Continued Climate Action
To make decisions about continued climate
action, the state needed to solicit new
information to fill the identified gaps and
inform next steps. This section summarizes
the state’s process for building knowledge
to inform what climate action to take going
forward.
2.3.1 Review of Other State Plans
One of the first steps the state took in developing Delaware’s Climate Action Plan was to
understand how other U.S. states implemented their climate action planning processes.
This mainly took the form of reviewing other
states’ climate action and energy plans and
reaching out to staff in those states for informal conversations. There was a particular
focus on:
• 	 whether (and how) states integrated
actions to minimize emissions and
maximize resilience into a single
document;
• 	 whether (and how) climate action
plans built on existing plans or
documents;
• 	 how goals (e.g., emissions reduction,
resilience) were determined and set;
• 	 whether, to what degree and at
what intervals plans (or goals) were
updated; and
• 	 how progress towards goals laid out in
a plan was tracked and reported.

DNREC also found it informative to learn
how states that were not on track to meet
their goals pivoted to ensure that meaningful
progress was still being made.
In addition to the broader considerations
noted above, DNREC also focused attention
on specific elements in other states’ plans regarding minimizing greenhouse gas emissions
and maximizing resilience to climate change
impacts.
In terms of minimizing emissions, DNREC
paid special attention to who prepared
the plan (i.e., state staff vs. consultants,
which state agencies were involved) and on
which sectors the plans focused (e.g., sector-specific vs. economy-wide). DNREC also
consulted representatives from Connecticut,
Pennsylvania and various municipalities in
other states to understand the process for
working with consultants to provide technical
support for climate action planning, including
what goes into the contracting process, what
services to seek and what skill sets (or areas
of expertise) would be valuable to look for in
a consultant.
In terms of maximizing resilience, DNREC
reviewed other states’ plans with an eye for
identifying actions to adapt to climate change
that could be implemented in Delaware.
This review not only involved noting specific
actions but also observing the types of actions
that other states incorporated in their plans.
Such actions were included as part of DNREC’s
interviews with Delaware state agencies,
being provided to agency staff as example
actions to consider for implementation.
2.3.2 Technical Analysis for Assessing
Greenhouse Gas Emissions in Delaware
DNREC began working in early 2020 with
a team from ICF — a consulting firm with
extensive experience in conducting technical analyses to support climate planning
— to analyze what Delaware’s greenhouse
Developing the Plan | Delaware’s Climate Action Plan
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Figure 6: The benefits and co-benefits of reducing greenhouse gas emissions based on
modeling completed by ICF in 2020
Source: DNREC
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gas emissions could look like over the next
three decades. DNREC commissioned ICF
to look at two emissions scenarios in its
analysis:
• 	 Scenario 1: Delaware takes no new
actions to minimize emissions (i.e.,
business-as-usual)
• 	 Scenario 2: Delaware implements new
and expanded strategies to minimize
emissions
Carrying out this analysis required taking
a number of steps. First, greenhouse gas
emissions sources associated with different
economic sectors were identified by the
DNREC team to be included in the analysis.
Next, technical experts from the identified
sectors were consulted to gauge the type of
greenhouse gas emissions reduction actions
they felt were feasible for Delaware (see 2.3.4
Stakeholder Engagement for more details on
this process). Feedback received from the
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Fuel and
Roadway Eﬃciency

Building
Electriﬁcation

Waste Diversion
and Reduction

More eﬃcient, cleaner
running vehicles
----More options to get
around without a car
----More walking and biking
opportunities

Buildings increasingly rely
on electricity for all energy
uses to maximize
renewable beneﬁts
----Options for homes and
businesses to upgrade
building systems

Increased options to
divert waste through
recycling and composting
----Encourage
the principles of
“reduce, reuse, recycle
(or compost)”

stakeholders was used to select emissions
reduction actions to model for Scenario
2. Finally, DNREC coordinated with ICF to
establish modeling assumptions and identify
existing data sets that could be used for the
analysis.
Given limitations in time and resources,
DNREC selected only 20 greenhouse gas
emissions actions to model for Scenario 2.
The selection criteria included looking at
each action’s greenhouse gas emissions
reduction potential, action feasibility in
Delaware and the ease with which an action
could be modeled. DNREC also worked with
ICF to determine a subset of the 20 modeled
actions to analyze for high-level costs and
benefits. Further details on the methodology
of the technical analysis can be found in the
Delaware Climate Action Plan Supporting
Technical Greenhouse Gas Mitigation
Analysis Report.87

Based on the results of the greenhouse gas
emissions modeling analysis, DNREC identified four overarching “action categories” for
minimizing emissions:
1. Clean and renewable energy expansion,
which has the greatest potential to
reduce emissions in the long term
2. Energy efficiency measures, which
can be put in place relatively quickly
and implemented through existing
programs
3. Transportation sector transitions
to zero-emission vehicles and more
efficient transportation systems
4. “High global warming potential”
greenhouse gas emissions reductions
and management of greenhouse
gases other than carbon dioxide
Strategies and actions developed for these
four action categories are described in 3.1
Plan to Minimize Greenhouse Gas Emissions.
That section also addresses strategies and
actions to “offset” emissions, which were not
modeled in detail in ICF’s analysis.
2.3.3 Interviews with Delaware State
Agency Staff
Data collection to support actions for
maximizing resilience to climate change
impacts focused on interviewing staff at 10
of Delaware’s state agencies (Box 3). From
April to July 2020, DNREC hosted interviews
with state agency staff to review the status
of actions their agencies previously identified in either the Climate Framework for
Delaware88 or the recommendations report
from the state’s sea level rise planning
effort.89 The interviews also aimed at determining climate change adaptation actions
that these agencies would like to implement
over the next 5 years.

Box 3. State Agencies Interviewed
on Maximizing Resilience to Climate
Change Impacts

•D
 elaware State Housing Authority
•D
 epartment of Agriculture
•D
 epartment of Education
•D
 epartment of Health and Social Services
•D
 epartment of Insurance
•D
 epartment of Natural Resources and
Environmental Control
•D
 epartment of Safety and Homeland
Security
•D
 epartment of State
•D
 epartment of Transportation
•O
 ffice of Management and Budget

Based on input gathered from the state agency
interviews, DNREC identified seven overarching
“action categories” for maximizing resilience:
1. Updated or new state regulations
that address protection and
conservation of vulnerable and
impacted resources
2. Support for communities and
stakeholders in the form of trainings,
resources and technical assistance
3. Management plans for natural
resources, emergency response, state
facilities and agency equipment
4. Facility design and operation that
accounts for future climate conditions
5. Research and monitoring that
studies the impacts of climate change
and methods of adapting
6. Outreach and education on climate
change impacts and adapting to
climate change
7. Agency support that provides the
resources to implement resilience
actions
Developing the Plan | Delaware’s Climate Action Plan
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Public participation and stakeholder engagement are key to implementing climate action. Photo credit: DNREC

Strategies and types of actions developed for
these seven action categories are described
in 3.2 Plan to Maximize Resilience to Climate
Change Impacts.
2.3.4 Stakeholder Engagement
DNREC was committed to engaging stakeholders in the development of this plan. In
addition to the state agency staff interviews,
stakeholder engagement was primarily
carried out through facilitated workshops
and discussions with both members of
the Delaware public and economic sector
representatives.
DNREC hosted two rounds of public workshops. The first round of workshops was held
in-person from March 3 to 5, 2020, with the
same workshop held in each of the three
Delaware counties. These workshops aimed
to both educate the Delaware public about
climate change impacts in the state and
engage participants in brainstorming ideas for
climate action. The workshops focused specifically on transportation, energy and resilience.
Input gathered from these public workshops
gave the state an initial understanding of the
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climate change solutions Delawareans support. This input further informed the emissions reduction strategies that ICF modeled in
its technical analysis, as well as the questions
that DNREC asked during its state agency
interviews. More information about these
workshops can be found in the March 2020
public workshop summary report.90
Another round of public workshops was held
from September 15 to October 1, 2020. This
round consisted of four unique workshops
held fully online. The first workshop, offered as
two separate sessions, focused on strategies to
minimize greenhouse gas emissions and covered high-level results from the ICF analysis.
Input gathered from these two sessions provided DNREC with an understanding of which
emissions reduction strategies Delawareans
would like to see implemented first and whether there is an appetite among the public to set
a long-term emissions reduction target.
The next three workshops focused on strategies to maximize resilience and adapt to
climate change impacts, with each workshop
dedicated to a specific climate change impact:

Information gathered at public workshops helped shape Delaware’s Climate Action Plan. Photo credit: DNREC

sea level rise, increased temperatures or
heavy precipitation and flooding. The purpose
of these workshops was to highlight how the
seven action categories identified by state
agencies intersected with climate change impacts in Delaware. Input gathered from these
workshop sessions informed DNREC about
which strategies had high public support for
near- and long-term implementation.
More information about all four workshops
can be found in the two Fall 2020 public
workshop summary reports.91,92
For each round of public workshops, DNREC
also hosted an interactive online survey
on the Climate Action Plan website (declimateplan.org) that incorporated the same
general topics as those covered at the workshops during the corresponding round. The
purpose of these surveys was to solicit feedback from those unable to attend a workshop.
Each survey opened prior to the first workshop of each round and stayed open for at
least 1 month. The results from each survey,
including how the results compared to the

feedback received at the public workshops,
are included in the appendix of the associated
public workshop summary report.
Members of the public were also able to
submit written input on Delaware’s Climate
Action Plan from February 1, 2020, through
October 16, 2020. Submission options included U.S. mail to the DNREC Division of
Climate, Coastal and Energy; in-person or
email delivery of written content to a DNREC
Division of Climate, Coastal and Energy staff
member; emailed input to declimateplan@
delaware.gov; and, starting March 1, 2020,
written input via the “Submit a Comment”
form on the Climate Action Plan website
(declimateplan.org). All comments received
between February 1 and October 16, 2020,
were logged, read and forwarded to relevant
members of the DNREC Climate Action Plan
team for consideration. The full record of
written public input submissions is available
at de.gov/climateplan.
DNREC also hosted two rounds of engagement activities for technical experts. Invitees
Developing the Plan | Delaware’s Climate Action Plan

25

Technical experts provide input on actions that could be implemented to reduce greenhouse gas emissions at a Technical
Advisory Workshop. Photo credit: DNREC

included agencies and businesses that could
be considerably impacted by greenhouse gas
emissions reduction strategies or those that
may have a notable role in helping to reduce
greenhouse gas emissions in the state. The
engagement focused on five economic sectors: buildings (encompassing both commercial and residential), electric power, industrial
processes, transportation and waste.
For the first round of technical expert engagement, DNREC held a half-day “technical
advisory workshop” in-person on March 4,
2020. The purpose of this workshop was to
solicit input on the types of actions that could
be implemented for Delaware to reach its
2025 emissions reduction target. Workshop
participants were asked to assess the viability
of certain emissions reduction strategies,
methods for strategy implementation and
examples of best practices for sector-specific
emissions reductions. Input gathered from
this workshop informed which emissions reduction strategies ICF modeled in its technical
analysis. More information about this workshop can be found in the March 2020 technical advisory workshop summary report.93
For the second round of technical expert
engagement, DNREC carried out virtual,
sector-specific technical expert conversations
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with representatives from each of the five
sectors. These conversations were held from
September 9 to 22, 2020. The purpose of
these conversations was to review the results
of ICF’s technical analysis and to generate
input on opportunities and barriers for implementing the modeled strategies. Input gathered from these conversations helped shape
which strategies and actions were included in
Delaware’s Climate Action Plan, including how
such actions were discussed.
As noted previously, while Delaware’s Climate
Action Plan indicates the types of climate
action the state should take, it does not
dictate all the details of how those actions
will (or should) be implemented. The plan
itself also does not create new mandates or
requirements. As such, how the plan is carried
out will require further engagement with
stakeholders that is concerted, thoughtful,
intentional and inclusive.
DNREC looks forward to further conversations
with Delaware residents, communities and
organizations to determine how the climate
actions laid out in this plan can be designed,
collaborated on and implemented in a way
that works to provide equitable benefits and
opportunities for all Delawareans.

Chapter 3: Climate Action Plan

Delaware’s Climate Action Plan addresses both the causes and consequences of climate
change. This chapter lays out specific strategies and actions for these two important
components:
• Minimizing greenhouse gas emissions actions are described in Chapter 3.1
• Maximizing resilience to climate change impacts actions are described in
Chapter 3.2
Delaware is committed to ensuring that climate action is engaged, empowering and equitable.
Implementing the strategies in this plan will take leadership and coordination – between state
agencies and local governments, communities and residents, businesses and industries. By
working together, we can realize a future where the First State is a leader in climate action.
Throughout the process of developing Delaware’s Climate Action Plan, the state used technical
analysis and stakeholder engagement to identify strategies that can be implemented to meet
our 2025 goal and set a course for long-term emissions reductions. Many of these strategies
are already supported through existing programs and policies. However, scaling up climate
action will new and expanded policies and programs as well.

3.1 Plan to Minimize Greenhouse
Gas Emissions

Minimizing greenhouse gas emissions is one
of the key components of Delaware’s Climate
Action Plan. This means taking action to
reduce the greenhouse gas emissions that
drive the climate change we see today. Many
of these actions have additional benefits:
providing job growth and economic opportunities in clean energy technology; reducing
air pollutants and improving environmental
conditions; and helping residents, businesses
and communities across the state have access
to clean and reliable energy.

Throughout the process of developing
Delaware’s Climate Action Plan, the state
used technical analysis and stakeholder
engagement to identify strategies that can
be implemented to meet our 2025 goal and
set a course for long-term emissions reductions. Many of these strategies are already
supported through existing programs and
policies. However, scaling up climate action
will require new and expanded policies and
programs, as well.
This section discusses progress to date on
minimizing greenhouse gas emissions and
presents a summary of Delaware’s emissions
Climate Action Plan | Delaware’s Climate Action Plan
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reduction goals. This section also provides a
summary of results from ICF’s technical analysis. Finally, this section outlines strategies and
actions that Delaware can implement within
the next 5 years. Some of these actions may
require additional technical analysis to ensure
successful implementation.
3.1.1 Progress in Delaware to Minimize
Greenhouse Gas Emissions
Delaware’s Climate Action Plan lays out
steps for continued climate action, while
recognizing that the state has already made
important progress in reducing greenhouse
gas emissions over the past two decades.
Table 1 in 2.1.1 Past and Present Climate Action
to Minimize Greenhouse Gas Emissions includes
a list of existing state programs and initiatives
that contribute to reducing greenhouse gas
emissions.
As previously mentioned, in 2017, Governor
John Carney committed to reducing
Delaware’s greenhouse gas emissions
by 26% to 28% from 2005 levels by 2025
by joining a coalition of states in the U.S.
Climate Alliance.94 This target — identical
to the goal the U.S. made upon joining the
Paris Agreement under the United Nations
Framework Convention for Climate Change —
affirms Delaware’s recognition that state-level
action is important to addressing climate
change. Based on data from Delaware’s
Greenhouse Gas Inventory for 2016, state
efforts have resulted in an emissions reduction of 18.3% from 2005 to 2016.95 Given
that Delaware has not yet met its emissions
reduction goal, this plan looks to identify
actions the state can take to ensure that we
meet or exceed it.

Box 4. Delaware’s Greenhouse Gas
Inventory
Delaware has systems in place to track
greenhouse gas emissions. DNREC’s
Division of Air Quality prepares an annual
Greenhouse Gas Inventory to characterize Delaware’s historical and projected
greenhouse gas emissions and inform
policy option development. Six greenhouse
gases are included in the inventory: carbon
dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulfur
hexafluoride.
The inventory provides information on
the activities that produced emissions as
well as background information on the
methods used to estimate the emissions.
Emissions are tracked in seven sector
areas: electric power, transportation, industry, residential (buildings), commercial
(buildings), agriculture and waste.96

3.1.2 Greenhouse Gas Emissions
Reduction Goals
Meeting Delaware’s 2025 greenhouse gas
emissions reduction goal is an important step.
However, the state also recognizes the need
to strengthen our commitment to reducing
emissions beyond 2025.
The Intergovernmental Panel on Climate
Change indicates that worldwide greenhouse
gas emissions must reach net zero by 2050
to stop Earth’s warming beyond 1.5 degrees
C (1.7 degrees F) and to avoid the worst
consequences of climate change.97 In line with
this reality, many countries, 16 U.S. states and
hundreds of local governments have adopted
targets to reduce emissions by at least 80%
by 2050.98
ICF’s modeling analysis shows that implementing practical climate actions can lead
Delaware towards greenhouse gas emissions
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reductions of more than 40% below 2005 levels by 2035 (see 3.1.3 Overview of Greenhouse
Gas Emissions Technical Analysis for details).
However, this estimate is based on the 20
actions that were selected for the modeling
analysis. If we take additional steps beyond
these modeled actions, Delaware can realize
similar emissions reductions to those targeted
by surrounding states (Box 4). In this spirit,
the strategies in Delaware’s Climate Action
Plan lay out options for the state to achieve
ambitious emissions reductions in the short,
mid- and long terms.
Box 5. Greenhouse Gas Emissions
Reduction Goals of Neighboring States99

• 	 Pennsylvania: Long-term goal of 80%
below 2005 levels by 2050 (enacted in
2019 by executive action)
• 	 New Jersey: Long-term goal of 80%
below 2006 levels by 2050 (enacted in
2007 by executive action)
• 	 Maryland: Mid-term goal of 40% below
2006 levels by 2030 (enacted 2016 by
statute)
• 	 Virginia: Mid-term goal of net-zero
emissions by 2045 (enacted 2020 by
statute)
3.1.3 Overview of Greenhouse Gas
Emissions Technical Analysis
Early in 2020, DNREC began working with
a team from ICF, a consulting firm with
extensive experience conducting technical
analyses to support climate planning. Their
task was to model Delaware’s greenhouse gas
emissions, and potential reductions, over the
next three decades. As described in Chapter
2: Developing the Plan, this involved looking at
two modeling scenarios:

• 	 Scenario 1: Delaware takes no new
actions to minimize emissions
• 	 Scenario 2: Delaware implements new
and expanded strategies to minimize
emissions
The methodology and results of this analysis
are presented in the Delaware Climate Action
Plan Supporting Technical Greenhouse Gas
Mitigation Analysis Report.100 A brief summary of
the analysis and key findings is included below.
As a first step, the ICF team conducted a modeling exercise to develop a “business-as-usual”
scenario (described above as Scenario 1). The
business-as-usual scenario assumes that no
additional actions will be taken in the future
to reduce emissions beyond state and federal
policies and programs already in place. As
such, the business-as-usual scenario serves as
a baseline for additional emissions reductions
that can be achieved through new or expanded actions. The business-as-usual model provides a comprehensive look at Delaware’s
greenhouse gas emissions going back to 2005
and projecting through 2050.
The results of the business-as-usual analysis
project net greenhouse gas emissions in
Delaware to decline by 25% in 2025 from
2005 levels, falling just short of the state’s 2025
greenhouse gas emissions reduction goal of
26% to 28%. The analysis also shows us that
without additional emissions reduction actions,
emissions are projected to start rising again
around 2032. The projected rise in emissions
is mostly due to population growth and increased economic activity. Because emissions
are projected to rise in the 2030s and beyond,
Delaware’s net emissions reduction in 2050 is
projected to be just 19.6% from 2005 levels.
The second step in the technical analysis was
to assess potential greenhouse gas emissions
reductions from new actions that could be
implemented in the state (described above
as Scenario 2). DNREC and ICF selected 20
Climate Action Plan | Delaware’s Climate Action Plan
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emissions reduction actions for this analysis,
based on public and technical expert feedback, data availability and modeling feasibility.
The suite of actions modeled represents a
wide variety of possibilities across many sectors and, where possible, focuses on actions
that have the highest emissions reduction
potential. Not every potential action could be
modeled due to budget limitations and time
constraints.
Results of the analysis indicate that if all 20
actions were fully implemented, Delaware’s
net greenhouse gas emissions would decline
by 31% in 2025 from 2005 levels. This would
meet and exceed Delaware’s 2025 emissions
reduction goal. Additionally, the analysis
projects Delaware could achieve a reduction
of 41% in 2035 from 2005 levels if all 20
strategies were fully implemented.
The analysis revealed three important
takeaways:
1. Decarbonizing the electrical grid has
the greatest emissions reduction
potential in the mid- and long terms
and accelerates the emissions
reduction potential of other actions.
2. Energy efficiency actions provide
effective and low-cost strategies to
meet Delaware’s short-term goal
and remain important for emissions
reduction in the long term.
3. Electrification of the transportation
and building sectors is an important
transition that can lead to significant
greenhouse gas emissions reductions
over time. Achieving the greatest
potential emissions reductions
from these actions depends on
decarbonizing the electrical grid.

Box 6. Key Terms in Greenhouse Gas
Emissions Reduction
Decarbonization: Long-term strategies
to reduce carbon dioxide emissions by
phasing out the use of carbon-emitting
processes and technologies. This is
primarily accomplished by eliminating the
combustion of fossil fuels as an energy
source, with the end goal of a carbon-free
global economy.
Electrification: The process of replacing
technologies that use fossil fuels as an
energy source with technologies that use
electricity instead. Electrification holds to
the expectation that electricity is generated using a clean or renewable energy.
Energy Efficiency: Practices in which
older or less energy-efficient appliances,
vehicles, building materials and other
technologies are replaced with newer,
more efficient designs that require less
energy. By reducing energy demand,
efficiency improvements can both reduce
greenhouse gas emissions and realize
cost savings in the short-term. Energy efficiency can also be driven by, and carried
out in tandem with, electrification.

Table 3 summarizes the greenhouse gas
emissions reduction actions that were
modeled in this analysis. It should be noted
that some of the modeled actions are combined in the table for ease of reading. Table
3 also shows the annual greenhouse gas
emissions reduction potential achieved in
each of these action categories in the years
2025 and 2050. To put the table values into
perspective:
• 	 Greenhouse gas emissions in 2005 are
established as a baseline for current
and future greenhouse gas emissions
reduction targets.
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• 	 In 2005, Delaware’s greenhouse gas
emissions were 22,800,000 metric
tons of carbon dioxide equivalent (MT
CO2e).
• 	 Delaware’s goal for 2025 is to reduce
annual emissions to approximately
16,500,000 MT CO2e, a reduction
of 28% (and a difference of about
6,300,000 MT CO2e) compared to
2005.

Box 7. What is MT CO2e?
Each greenhouse gas has a different ability
to trap heat in the atmosphere. We can
compare each greenhouse gas’s heat-trapping ability to that of carbon dioxide (CO2).
This is called the carbon dioxide equivalent
(CO2e), and it allows us to use a single
measure to calculate all greenhouse gas
emissions: metric tons of carbon dioxide
equivalent (MT CO2e).

Table 3. Summary of Actions Modeled in ICF’s Greenhouse Gas Emissions Technical Analysis

Action
Categories

Clean and
Renewable
Energy

Modeled Actions

Estimated Annual
Emissions Reductions
Compared to the
Business-as-Usual
Scenario
All amounts in metric
tons of carbon dioxide
equivalent (MT CO2e)
2025

2050

68,200

4,333,000

479,000

1,278,000

290,000

1,834,000

421,000

1,288,000

• E xpanded Renewable Energy Portfolio Standards
• E xpanded renewable energy on site in residential,
commercial and industrial buildings

• Expanded building energy codes
Energy
Efficiency

• E xpanded energy efficiency programs for residential,
commercial and industrial buildings

• Building electrification
• Consumer electric vehicle adoption incentives
• Fuel-efficient vehicles
• L ight-duty vehicle travel demand management and
Transportation

land-use strategies

• Vehicle manufacturer regulations
• Expanded freight best practices and regulatory actions
• State fleet electrification
• Low carbon fuel standard
•R
 educing high global warming potential emissions in

High Global
Warming
Potential Gases

the commercial and industrial sectors

• Expanded methane capture
• Methane emission reduction from utility gas lines
• Waste diversion and reduction
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Figure 7 depicts the greenhouse gas emissions reductions highlighted in Table 3, illustrating that reducing emissions will require a
range of strategies across all action categories. This figure also highlights one of the key
takeaway messages from the analysis: that
decarbonizing the electrical grid and shifting
to renewable energy sources will lead to
significant long-term emissions reductions. It

should be noted that Figure 7 is derived from
the Delaware Climate Action Plan Supporting
Technical Greenhouse Gas Mitigation Analysis
Report. In that report, “waste” and “high global
warming potential” actions are separated
out. In this document, both action types are
combined under the single action category
“High Global Warming Potential Gases.”

Figure 7: Projected Delaware greenhouse gas emissions reduction in million metric
tons of carbon dioxide equivalent by action category
Source: 2020 Technical Greenhouse Gas Mitigation Analysis Report

The actions selected for this modeling analysis were meant to inform the strategies
to include in the following section, 3.1.4
Greenhouse Gas Emissions Reduction Strategies
and Actions. However, Section 3.1.4 also
includes strategies and actions that were not
modeled in the technical analysis but have the
ability to provide additional emissions reductions for the state.
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3.1.4 Greenhouse Gas Emissions Reduction
Strategies and Actions
This section presents a set of strategies and
actions for reducing Delaware’s greenhouse
gas emissions to achieve both the state’s 2025
goal and set a course for continued reductions beyond 2025. The strategies are presented in four “action categories”: Renewable
Energy, Energy Efficiency, Transportation and
High Global Warming Potential Greenhouse

Gases. In addition, a fifth section presents
strategies and actions for offsetting greenhouse gas emissions through the implementation of best management practices in the
Natural and Working Lands sector.

orking
Lands sector.

3.1.4.1 Clean and Renewable Energy
Increasing the amount of renewable and
clean energy that runs our electrical grid and
powers our homes and businesses has the
greatest potential to reduce greenhouse gas
emissions in the long term. Shifting away from
carbon-intensive energy sources to produce
electricity — referred to as decarbonizing the
electrical grid — also accelerates the impact of
other emissions reduction actions, such as the
transition to zero-emission vehicles. The strategies presented here also include expanding
on-site renewable energy systems, such as
solar panels for homes and commercial buildings, as well as increasing renewable energy
systems for industrial facilities and creating
opportunities for community solar development. These strategies also provide co-benefits: Investment in clean energy strategies
and technologies creates job and economic
development opportunities. Implementation
of these strategies will also improve air quality, leading to health benefits, particularly for
communities near power generation facilities.
Strategies and actions Delaware can
implement:
Strategy: Strengthen Delaware’s
Renewable Energy Portfolio Standards.
Delaware currently has a statute that requires
the state’s electric utilities to get an increasing
percentage of their electricity from renewable
sources. This requirement is part of the state’s

Renewable Energy Portfolio Standards.101
Actions included in this strategy seek to
achieve an increasing amount of renewable
energy to “decarbonize” the electrical grid,
accommodate new technologies and ensure
adequate transmission infrastructure.
• 	 Action: Fully implement Delaware’s
existing Renewable Energy Portfolio
Standards to achieve 40% renewable
electricity from the electrical grid by 2035.
• 	 Action: Take legislative action to
amend Delaware’s Renewable Energy
Portfolio Standards to:
• 	 Add requirements to maximize the
use of renewable energy and other
carbon-free strategies from in-state
sources, while continuing to secure
necessary out-of-state renewable
energy resources.
• 	 Consider incorporating an energy
storage component to integrate
renewable energy into the grid.
• 	 Action: Initiate comprehensive
studies to determine strategies
for achieving 100% renewable and
carbon-free electricity from the
electrical grid by 2050.
• 	 Conduct planning to assess how
to integrate utility-scale and
distributed renewable energy.
• 	 Conduct planning to assess
integrating offshore wind from
projects in neighboring states into
Delaware’s grid.
• 	 Assess needs and opportunities
for resilience benefits through
microgrids and other advanced grid
technologies.
• 	 Integrate other carbon-free
technologies into the grid to
complement renewable energy.
• 	 Assess opportunities for renewable
natural gas (biogas), low-carbon gases
or other new clean energy technologies
to meet energy needs and contribute to
decarbonizing the grid.
Climate Action Plan | Delaware’s Climate Action Plan
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• 	 Action: Ensure adequate
transmission infrastructure is in
place to accommodate the growing
use of renewable energy through
coordination with the Public Service
Commission,102 utilities and the
regional transmission organization
PJM Interconnection.103
Strategy: Increase the number of on-site
renewable energy systems in residential
and commercial buildings. Delaware
has existing incentive programs that help
homeowners and business install renewable
energy systems such as solar panels, solar
water heating and geothermal systems.104
This strategy builds on existing programs and
considers opportunities for new technologies
and applications for renewable energy use at
residential and commercial sites.
• 	 Action: Conduct a market analysis to
determine the needs for expanding
the current state incentive programs
to achieve on-site renewable energy
goals of 25% of residential homes
and 15% of commercial spaces having
renewable energy systems by 2050.
• 	 Action: Conduct analyses to ensure
efficient implementation of renewable
energy programs.
• 	 Conduct a gap analysis to project
funding needs to promote distributed
solar energy for residential,
commercial and industrial users.
• 	 Conduct an analysis to determine
the optimal balance between utilityscale and distributed energy and
how to use emerging microgrid and
storage technologies to integrate
distributed energy into the grid in
a way that supports and promotes
grid stability.
• 	 Action: Assess opportunities for
solar panels/fields in areas other than
rooftops, including landfills, carports
and other applications.
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Strategy: Increase the number of on-site
renewable energy systems in industrial
buildings. Industrial sites can provide an ideal
opportunity for deployment of renewable
energy systems, yet few industrial facilities in
Delaware incorporate solar or wind energy on
site. This strategy provides additional opportunities for industries to integrate renewable
energy systems in their facilities, including
energy storage and grid integration.
• 	 Action: Expand existing state
incentive programs to achieve an
on-site renewable energy goal of 15%
of industrial sites having renewable
energy systems by 2050.
Strategy: Ensure that Delaware is prepared for offshore wind energy opportunities. Offshore wind development in the
Mid-Atlantic and off the coast of Delaware is
intensifying as there is an increased demand
for renewable energy. Delaware is working
to understand the effects of this rapidly growing industry to electricity transmission
and distribution — and to minimize its
impacts to other ocean uses and marine life.
• 	 Action: Engage with other East
Coast states and PJM Interconnection
to adapt the transmission grid to
accommodate offshore wind energy.105
• 	 Action: Engage and coordinate with
neighboring states on offshore wind
energy policy.
• 	 Action: Investigate potential pathways
for procurement of offshore wind
energy. This should include potential
mechanisms for environmental data
collection and monitoring.
• 	 Action: Ensure sustainable
offshore wind energy planning,
construction, operation and
decommissioning by incorporating
data and information to support
effective decision making in the
Mid-Atlantic Ocean Data Portal.106

• 	 Action: Identify and promote economic
development opportunities presented by
offshore wind energy development.
• 	 Action: Identify industries in Delaware
that could serve the growing offshore
wind energy supply chain and prepare
Delaware’s workforce for emerging
opportunities.
Strategy: Address equity challenges in
access to renewable energy. Low-income
households spend a higher percentage of
their total income on energy costs than higher
income households. They also face numerous
barriers in accessing clean and renewable
energy programs that could reduce this high
cost burden. This strategy seeks to expand
opportunities to provide renewable energy
to low- and moderate-income residents
and communities, while ensuring energy
affordability.
• 	 Action: Collaborate with the Public Service
Commission and other stakeholders to
consider a graduated rate structure (e.g.,
a lower rate for electricity for incomequalified ratepayers).107
• 	 Action: Expand opportunities to provide
solar systems to low- and moderateincome residents and communities through
efforts including community solar projects
and targeted incentive programs.
Strategy: Increase commitment to renewable energy in state agency operations.
The state of Delaware currently purchases Renewable Energy Credits and Solar
Renewable Energy Credits to equal 50% of
the state government’s electricity usage.108
Implementation of this strategy would
demonstrate state agency leadership by increasing the state’s commitment to transition
to 100% renewable energy for its operations.
• 	 Action: Increase state electricity
procurement from 50% to 100%
renewable by 2025.

3.1.4.2 Energy Efficiency
Using less energy in our homes, offices and
manufacturing centers through energy efficiency measures is an effective and proven
way to reduce greenhouse gas emissions.
Energy efficiency strategies are especially effective in reducing emissions in the near term
because they can be put in place relatively
quickly and implemented through existing
programs. The strategies presented here also
include strengthening building energy codes
and preparing for a transition to increasing
electrification of residential and commercial
buildings. These strategies also provide
co-benefits: Installation of energy-efficient
technologies creates jobs while also helping
consumers save money. Additionally, reduced
energy use can result in improved air quality
near power generation facilities.
Strategies and actions Delaware can
implement:
Strategy: Strengthen building energy
codes. Delaware has a statewide code for
energy conservation detailing minimum standards that must be met by local governments.
The statewide building energy code standard
was updated in 2020 and reflects the highest
standards currently available.109 To achieve the
full energy efficiency benefits of this code, this
strategy outlines actions that increase code
compliance and provide training for construction trades and local building officials. It also
highlights opportunities for net-zero energy
buildings and local government stretch codes.
• 	 Action: Establish in-state training
infrastructure for code inspectors,
contractors and building designers,
including certification training, continuing
Climate Action Plan | Delaware’s Climate Action Plan
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Ensuring homes are well-insulated makes homes more comfortable while also reducing energy use.

education and code transition assistance
during code adoption cycles.
• 	 Action: Establish statewide energy code
compliance improvement goals of 10%
annual improvement above current
baseline.
• 	 Conduct an energy code compliance
benchmarking field study to
determine a baseline of Delaware’s
current code compliance rates,
followed by code compliance
studies on a biannual basis to track
improvements.
• 	 Action: Fully implement existing code
requiring residential new construction
to be net-zero energy-capable by
2025 — and for commercial new
construction to meet the same
requirements by 2030.
• 	 Update 16 Del. Laws, c. 76,
§7602(c) to include reporting and
enforcement mechanisms, clarify
the existing definition of net-zero
energy home/building and establish
an incentive program to promote
the construction of net-zero energy
homes and commercial buildings.110
• 	 Action: Provide technical support
for municipalities to adopt more
stringent local stretch codes with the
development of policy tool kits and
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training resources.
• 	 Provide technical support for the
International Energy Conservation Code
(IECC)111 or American Society of Heating,
Refrigerating and Air-Conditioning
Engineers (ASHRAE) Standard 189.1112
to be adopted by municipalities as
strengthening appendices to the IECC
and ASHRAE 90.1.113
Strategy: Expand energy efficiency programs for residential and commercial
buildings. Supporting energy efficiency
improvements in homes and businesses is
one of the most cost-effective strategies for
reducing greenhouse gas emissions. These
actions provide cost savings to building
owners by reducing energy use, and offer job
development opportunities in energy efficiency technologies, installation and maintenance.
• 	 Action: Build on existing incentive
programs to reduce energy
consumption by 0.7% annually by
2022 and by 1.5% annually from 2023
forward.114
• 	 Continue implementation of Energy
Efficiency Advisory Council goals
to expand cost-effective energy
efficiency programs. Create new
cost sharing programs that expand

• 	

• 	

• 	

• 	

programs across utilities (shared
savings).115
Action: Expand weatherization
programs to reach more homes and
buildings for retrofits, accomplishing
increased efficiency.
Action: Work with state agencies and
educational institutions to promote
worker training in energy efficiency
technologies, installation and
maintenance.
Action: Assess feasibility and benefits
of adoption of legislation to institute
stronger appliance energy efficiency
standards.
Action: Develop a “cool roof” program
to promote the use of vegetation or
reflective materials that absorb less
heat or reflect more sunlight than
standard roofs.

Strategy: Expand energy efficiency opportunities for low- and moderate-income
residents and small businesses. Energy
efficiency is one of the most direct ways to
help reduce energy bills for homeowners,
renters and small businesses — and reducing
energy use means reducing greenhouse gas
emissions. Delaware offers a range of incentive programs, such as the Weatherization
Assistance Program, to support households
and businesses with the greatest economic
need.116 Continued investment and coordination with partners can help expand these
opportunities to more Delawareans.
• 	 Action: Strengthen programs
to increase energy efficiency in
affordable and multifamily housing.
• 	 Support statewide energy efficiency
programs, working with the
Delaware State Housing Authority117
and the Delaware Sustainable
Energy Utility,118 among others.
• 	 Partner with local agencies and
nonprofit organizations to provide
energy efficiency through existing

low-income programs, including
Habitat for Humanity, New Castle
County Lead Remediation,119 Milford
Housing and Development,120 and
Good Neighbors,121 among others.
• 	 Action: Partner with other agencies
to provide energy education for clients
of the Weatherization Assistance
Program.
• 	 Refer homeowners and renters
to energy efficiency education
programs that deliver a complete
picture to the low-income client
about energy efficiency and
behavioral changes.
• 	 Action: Expand existing energy
efficiency programs to better support
minority-, women- and veteran-owned
businesses.
Strategy: Improve industrial energy efficiency. Delaware’s industrial sector is a significant part of the state’s economy and is also
a major energy consumer. Reducing energy
use through efficiency measures in industrial
facilities provides cost savings to these businesses and helps drive down greenhouse gas
emissions.
• 	 Action: Build on existing incentive
programs to reduce energy
consumption in the industrial sector
by 0.7% annually by 2022 and by 1.5%
annually from 2023 forward.
• 	 Action: Maintain existing funding
from the Public Utility Tax122 to support
the Energy Efficiency Investment
Fund.123
• 	 Action: Expand energy efficiency
incentive programs to target the ten
highest energy users in Delaware.
• 	 Action: Provide additional outreach
and education on energy efficiency
to industrial facilities to assist in
identifying opportunities to reach
independent corporate goals.

Climate Action Plan | Delaware’s Climate Action Plan

37

Strategy: Support the long-term transition
to building electrification. Over several
decades, reducing the use of fossil fuels for
heating and cooking in buildings can provide
significant reduction in greenhouse gas emissions. This can be accomplished by retrofitting
existing buildings and requiring electrification
in new construction, coupled with decarbonizing the electrical grid. This strategy requires
long-term action, as the replacement of
building heating systems occurs over decades.
Planning for this transition now can help set a
path for long-term benefits in greenhouse gas
emissions reduction.
• 	 Action: Conduct an analysis of
opportunities and barriers for the
transition to building electrification.
• 	 Action: Research the adoption of
EV-ready building code requirements
from the International Green
Construction Code as strengthening
amendments to adoption of future
IECC code and ASHRAE standard
versions.124

3.1.4.3 Transportation
Transportation is currently the largest instate source of greenhouse gas emissions;
light-duty passenger vehicles are responsible
for 61% of these emissions. Emissions from
vehicles also contain harmful air pollutants
such as carbon monoxide, nitrous oxides and
particulate matter, which disproportionately
affect communities near highways and industrial centers. The strategies presented here
seek to reduce emissions from vehicles by
promoting the technology shift to zero-emission vehicles and expanding the availability of
vehicle charging infrastructure. Strategies to
reduce emissions also focus on improved fuel
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efficiency and actions that increase opportunity for transportation choice, such as walking
and biking. These strategies also provide
co-benefits: Installation of vehicle charging
infrastructure and innovation in low-carbon
transportation technology creates jobs and
economic development opportunities. Also,
driving fuel-efficient and zero-emission
vehicles saves consumers and businesses
money. Additionally, transitioning to zero- and
lower-emission vehicles improves air quality,
leading to health benefits, particularly in
urban areas with high traffic congestion.
Strategies and actions Delaware can
implement:
Strategy: Strengthen consumer adoption
of electric vehicles to achieve a goal of
17,000 electric vehicle sales per year
in Delaware by 2030. Transitioning to
zero-emissions vehicles, especially electric vehicles, represents a significant opportunity for
steep reductions in transportation emissions
especially when coupled with a decarbonizing
electrical grid. Every auto manufacturer is
bringing new electric models to the market,
including sport utility vehicles, pick-up trucks
and semi-trucks. Costs for these vehicles,
once out of reach for most consumers, is now
coming down rapidly because of improved
battery technology. Supporting this technology transition, through consumer incentives
and education, can help set a path for longterm greenhouse gas emissions reductions.
• 	 Action: Continue offering electric
and plug-in hybrid electric vehicle
rebates through Delaware’s Clean
Transportation Incentive Program
to encourage the purchase or lease
of these types of vehicles.125 Modify
incentive levels over time to respond
to market trends and emerging
technologies.
• 	 Action: Adopt California’s Zero
Emissions Vehicle portion126 of the

A fully electric DART bus passes a fully electric passenger vehicle parked near a solar canopy at the Delaware Technical
Community College Terry Campus in Dover. Photo credit: DNREC

Advanced Clean Cars Program127
to require light-duty vehicle
manufacturers to make available
specific quantities of zero-emission
vehicles for sale in Delaware.
• 	 Action: Develop audience-specific
marketing campaigns and education
to highlight the benefits of electric
vehicles, particularly for dealerships,
businesses, local governments and
low-income communities.
• 	 Action: Assess opportunities for
indirect incentives for electric vehicle
drivers, such as discounted parking
rates and registration fees.
Strategy: Capitalize on the transition to
zero-emission vehicles to stimulate innovation and provide jobs. The transition to
zero-emission vehicles represents a potential
economic opportunity for the state. Clean
and renewable energy jobs, including those
associated with zero-emission vehicles, are
a fast-growing employment segment and
provide comparably higher wages. Zeroemission vehicles also represent an economic
opportunity for small businesses focused on
battery and hydrogen research or deployment
of innovative technologies.
• 	 Action: Partner with technical and

vocational schools to provide zeroemission vehicle maintenance and
repair training programs inclusive
of light-, medium- and heavy-duty
vehicles.
• 	 Action: Review existing state
economic development funding
to ensure that small businesses
conducting research and
manufacturing for batteries, hydrogen,
charging and other components are
eligible for funding.
Strategy: Expand charging infrastructure
for electric and plug-in hybrid electric vehicles. Lack of charging stations is a frequently
cited barrier to ownership of electric vehicles.
This strategy seeks to increase the availability
of convenient and affordable vehicle charging
stations in both public and private locations. It
also addresses the need for charging station
siting and use guidance.
• 	 Action: Set payment standards and
interoperability standards for public
vehicle charging stations (i.e., Open
Charge Point Protocol, Open Smart
Charging Protocol).128
• 	 Action: Create guidance and model
ordinances for local governments
to streamline permitting and
Climate Action Plan | Delaware’s Climate Action Plan

39

installation of vehicle charging
stations in residential and commercial
buildings, public parking facilities and
rights-of-way.
• 	 Action: Continue offering vehicle
charging station rebates through
Delaware’s Clean Transportation
Incentive Program to defray initial
costs of installing stations. Modify
incentive levels over time to respond
to market trends and emerging
technologies.129

DART First State.132
• 	 Action: Facilitate installation of
charging stations for electric and
plug-in hybrid electric vehicles in
multifamily dwelling units through
partnership with electric utility
providers and pilot projects.
• 	 Action: Establish working groups
to develop action plans to address
barriers to low-carbon transportation
in rural and low-income communities
in Delaware.

Strategy: Improve accessibility of
low-carbon transportation options for all
Delawareans. About 6% of households in
Delaware do not have access to a vehicle, and
driving a vehicle is the most expensive mode
of transportation when compared to car-sharing, transit, biking or walking. This strategy
recognizes the need to broaden the range and
accessibility of affordable low-carbon transportation options for Delawareans.

Strategy: Ensure electric and plug-in
hybrid electric vehicles contribute to grid
stability. Electric and plug-in hybrid electric
vehicles pose challenges and benefits to grid
stability. This strategy seeks to plan for and
adapt to this transition by using new technologies and smart incentives to encourage
off-peak charging.

• 	 Action: Expand Delaware’s Clean
Transportation Incentive Program to
include incentives for used electric and
plug-in hybrid electric vehicles and/
or increased rebate amounts for lowand moderate-income car buyers.130
• 	 Action: Support access to zeroemission vehicle mobility for
populations with limited access to
personal vehicles (including lowincome households, students and
seniors), through local car-sharing
programs and strategic deployment of
charging stations.
• 	 Action: Partner with state agencies to
develop charging station accessibility
requirements to meet compliance with
the Americans with Disability Act.131
• 	 Action: Maintain and augment state
programs that reduce the cost of
public transit travel for low-income
individuals, such as the Get a Job/Get a
Ride Program recently relaunched by
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• 	 Action: Require utilities to offer
programs for drivers of electric
and plug-in hybrid electric vehicles,
including advanced active charging
management practices and timeof-use rates to encourage vehicle
charging in off-peak hours.
• 	 Action: Partner with universities and
colleges to expand the deployment of
vehicle-to-grid technology.
• 	 Action: Incentivize solar-powered
charging stations by developing a
joint incentive program between
Delaware’s Clean Transportation
Incentive Program133 and the Green
Energy Fund.134

Strategy: Reduce vehicle miles traveled by
10% by 2030. Annual vehicle miles traveled in
the U.S. has tripled since the 1970s. While fuel
efficiency has improved during that time, one
of the most direct ways to reduce greenhouse
gas emissions from transportation sources is
to drive less. This strategy builds on existing

This ‘Vehicle to Grid’ electric bus for the Warehouse in
Wilmington will use stored energy from the bus battery
to support the regional power grid while also providing
opportunities for teens to engage with clean energy and
clean transportation technologies. Photo credit: DNREC

efforts to promote a variety of actions that
would lead to a reduction in vehicle miles traveled by providing more opportunities to live
close to work and school, offer nonmotorized
ways to commute and recreate, and promote
more efficient transportation systems. This
strategy also provides additional benefits of
cost savings to consumers through reduced
fuel use and vehicle maintenance and health
benefits due to reduced air pollution.
• 	 Action: Accelerate and enhance
existing efforts to create “Complete
Communities,” which promote
healthy lifestyles, economic growth
and sustainability through integrated
approaches to transportation, land
use and community design.135
• 	 Action: Build on existing incentives
and partnerships for businesses
to encourage employees to use
alternative modes of transportation
(including telecommuting) for
commuting to/from work.
• 	 Action: Partner with counties and
municipalities to evaluate methods
to incorporate the greenhouse gas
emissions consequences of landuse decisions into comprehensive

development plans and master plans.
• 	 Action: Help to improve the Project
Prioritization Criteria for the state’s
Capital Transportation Program to
incorporate greenhouse gas emissions
and develop a standard method for
quantifying emissions impacts.136
• 	 Action: Designate funding and
incentives to expand broadband internet
access to help facilitate telecommuting
(and other benefits) in areas that lack
adequate broadband coverage.
• 	 Action: Conduct research to
determine whether increased use of
ride-share services such as Uber and
Lyft will affect vehicle miles traveled,
congestion and emissions.
Strategy: Improve the efficiency of freight
delivery. Moving goods from producers to
markets to consumers relies on mediumand heavy-duty vehicles such as delivery
vans and semi-trucks. Emissions from these
vehicles represent 26% of the greenhouse
gas emissions from the transportation sector. Emissions reductions from heavy-duty
vehicles can have a significant air quality and
health benefit for communities surrounding
industrial sites, ports and major transportation corridors. This strategy seeks to reduce
emissions from the medium- and heavy-duty
vehicles we rely on for freight delivery.
• 	 Action: Build on existing programs,
such as the U.S. Environmental
Protection Agency’s SmartWay program,
and develop incentives to support
freight businesses in adopting best
practices for route optimization, lastmile solutions and mode switching.137
• 	 Action: Improve marketing of
existing and underused incentive
programs for fuel switching, such
as Delaware’s Clean Transportation
Incentive Program,138 the Volkswagen
Environmental Mitigation Trust139 and
the Diesel Emissions Reduction Act,140
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also generating revenues that can
be invested in additional low-carbon
transportation programs.
• 	 Action: Assess the potential
implications of a mileage-based user
fee on greenhouse gas emissions in
the state.

Level 2 electric vehicle charging stations provide easy
and convenient charging at downtown destinations and
workplaces. Photo credit: DNREC

to accelerate the transition of mediumand heavy-duty vehicles to emissionfree technology.
Strategy: Partner with other states to
implement market-based mechanisms to
reduce greenhouse gas emissions from
transportation. Delaware is part of a regionally interconnected transportation system.
Regionally coordinated actions to reduce
emissions and improve efficiency in the transportation system can multiply the effectiveness of state-level actions. These strategies
build on existing efforts to reduce emissions
and coordinate with surrounding states.
• 	 Action: Assess the feasibility of
adopting a Low Carbon Fuel Standard
in Delaware to drive innovation and
further carbon reductions from the
fuels supply chain.
• 	 Action: Continue to assess
the feasibility of adopting the
Transportation and Climate Initiative
cap-and-invest policy,141 a mechanism
that sets a decreasing cap for onroad transportation emissions while
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Strategy: Promote increased vehicle fuel
efficiency. Improving fuel efficiency for
gasoline-powered vehicles is also an important strategy for reducing emissions. Delaware
has adopted142 the California Low Emission
Vehicle standards,143 which are stricter than
the federal standard for vehicle emissions.
This strategy seeks to ensure that conventional vehicles sold in Delaware use the best
technology available and provide consumers
with the most fuel-efficient options.
• 	 Action: Support federal legislation
and regulations that require more
stringent nationwide standards for
vehicle emissions and technology.
• 	 Action: Adopt the proposed California
Advanced Clean Cars II Program
addressing technology and emission
standards for light-duty vehicles for
model years 2026 to 2035.144
• 	 Action: Adopt the California Advanced
Clean Trucks Program addressing
technology and emission standards
for medium- and heavy-duty vehicles
for model years 2024 to 2035.145
Strategy: Lead by example in state government operations to reduce transportation
emissions. The state of Delaware is committed to making the transition to lower-emission
vehicles in the state’s fleet. Transitioning to
electric vehicles for state government business contributes to emissions reductions and
saves money in fuel and maintenance costs.
This strategy seeks to achieve an increasing
proportion of electric vehicles in the state fleet
and provide options for employees to reduce
vehicle miles traveled in personal vehicles.

• 	 Action: Convert 20% of state-owned
light-duty vehicles to electric by 2025
and install adequate charging stations
to support these vehicles.146
• 	 Action: Encourage increased
telecommuting options for state
employees, including training for
managers, updated telecommute
policies and investments in
technology.

3.1.4.4 High Global Warming Potential
Greenhouse Gases
Carbon dioxide represents the largest
percentage of greenhouse gas emissions,
but other types of greenhouse gases also
contribute to climate change. Each greenhouse gas has a different ability to trap heat
in the atmosphere. “High global warming
potential” greenhouse gases trap heat in the
atmosphere more effectively than carbon
dioxide, meaning that even small emissions of
these gases can have a large warming effect.
In Delaware, the focus is on two of these
gases: hydrofluorocarbons and methane.
Hydrofluorocarbons include products used as
refrigerants. Methane is a product of landfill
decomposition, wastewater treatment and
certain agricultural practices. Methane is also
the primary component of natural gas, and
leaks in natural gas pipelines and equipment
contribute to emissions. State strategies to
reduce emissions include transitioning to the
use of lower global warming potential gases
or capturing, diverting and reducing leakage of gases. These strategies also provide
co-benefits, including improved air quality and
potential improvements in safety and energy
efficiency.

Strategies and actions Delaware can
implement:
Strategy: Reduce emissions from hydrofluorocarbons. Hydrofluorocarbons are potent
greenhouse gases with a global warming
potential that can be hundreds to thousands
of times greater than carbon dioxide. This
strategy promotes the transition to safer
alternative substances through both voluntary
and regulatory actions.
• 	 Action: Adopt and implement state
regulations, including 7 DE Admin.
Code 1151, to establish a phasedown schedule for end use−specific
hydrofluorocarbons.147
• 	 Action: Develop and implement
incentive programs, in addition to the
Cool Switch Low Impact Refrigerant
Program, to accelerate the transition
from the use of hydrofluorocarbons
by alleviating the up-front costs of
new equipment using alternative
refrigerants.148
• 	 Action: Develop and implement a
statewide Refrigerant Management
Program, including requirements for
technician certification, refrigerant
recovery and equipment recycling,
management of refrigerant leaks and
reclamation, equipment disposal and
recordkeeping.
Strategy: Reduce methane emissions
through expanded methane capture.
Methane is estimated to have a global
warming potential that is 28 to 36 times
more potent than carbon dioxide. It is also
a precursor to the formation of ozone, another greenhouse gas and air pollutant. This
strategy promotes the safe reuse of captured
methane, which reduces emissions of this
high global warming potential gas.
• 	 Action: Assess strategies for
improving collection efficiencies of
Climate Action Plan | Delaware’s Climate Action Plan
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Landfills produce methane, a high global warming potential greenhouse gas. Methane can be captured from landfills and
used as a fuel source, reducing emissions into the atmosphere. Photo credit: DNREC

sources of methane (e.g., landfill gas,
wastewater treatment). Also assess
strategies for improving refinement
of captured gas for increased use in
applications such as energy generation
projects and production of renewable
natural gas as a vehicle fuel source.
Strategy: Reduce methane leakage from
natural gas transmission and distribution
pipelines. Utilities are currently required to
conduct regular leakage surveys of natural
gas transmission and distribution pipelines to
identify and repair leaks. Because methane is
a potent greenhouse gas, additional measures
should be considered to address emissions.
• 	 Action: Encourage utilities to
become partner programs of the
U.S. Environmental Protection
Agency’s Natural Gas STAR Program
to implement methane-reducing
technologies and document voluntary
emissions reduction activities
for natural gas transmission and
distribution pipelines.149
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Strategy: Increase renewable natural
gas production and incentivize markets
for its use as a fuel. Methane is a major
component of natural gas and can be used
as a fuel source. Capturing methane from
landfills and other sources provides “renewable natural gas” that can replace other
types of fossil fuels for powering vehicles
and equipment.
• 	 Action: Assess opportunities to
convert captured landfill gas into
renewable natural gas to be used as
fuel for heavy-duty vehicles, power
generation and industrial processes,
among other applications.
• 	 As part of this action, an effort
should be undertaken to ensure
adequate emissions control
technology for renewable natural
gas-fired engines, as the exhaust
may contain higher levels of
air toxics emissions, such as
formaldehyde.
• 	 Action: Assess opportunities to
support anaerobic digestion projects
to process organic and agricultural

Forests, croplands and wetlands can absorb carbon dioxide from the atmosphere and act as a carbon sink.
Photo credit: DNREC

waste into a usable renewable natural
gas product.
• 	 Action: Encourage the use of
renewable natural gas as a fuel for
trash collection trucks by working
with landfill operators to offer lower
disposal rates for trash trucks that are
fueled by renewable natural gas.
• 	 Action: Develop and incentivize
projects for renewable natural
gas fueling stations for vehicles to
generate demand for new heavy-duty
vehicles that use renewable natural
gas as a fuel source.
Strategy: Reduce methane emissions by
diverting waste from landfills through
increased recycling and waste diversion.
Delaware has existing programs to support
the recycling of plastics and paper and the
composting of organic waste.150 Scaling up
these efforts to decrease the amount of
waste going to landfills conserves resources and improves air quality. This strategy
includes a variety of actions to turn waste
products into usable resources and make
recycling more efficient.

• 	 Action: Improve the waste stream
characterization methodology to
calculate recycling rates and identify
components of the waste stream
for downstream specialty compost
manufacture.
• 	 Action: Develop education and
outreach programs, and implement a
disposal system, to efficiently separate
waste types prior to collection and to
develop a pay-as-you-throw variable
rate system for trash collection and
disposal.
3.1.5 Offsetting Greenhouse Gas Emissions
in Natural and Working Lands
Reducing or eliminating emissions from the
combustion of fossil fuels and the release of
high global warming potential greenhouse
gases is the primary focus of this section of
Delaware’s Climate Action Plan. However,
protecting the “natural services” provided
by Delaware’s forests, croplands, wetlands
and urban greenspaces is another important
strategy for responding to the climate change
we see today.
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The plants and soils contained within these
“natural and working lands” have the ability
to absorb (or sequester) carbon dioxide from
the atmosphere, acting as a “carbon sink.”
This provides temporary or long-term carbon
storage that is also cost-effective. Capitalizing
on this natural carbon storage can help offset
a small portion of the greenhouse gases released in the atmosphere by human activities.
There are two general approaches to maximizing the benefit of natural and working
lands for carbon sequestration and storage:
conservation and enhancement. Conservation
strategies focus on protecting carbon that
is already stored in natural and working
lands by preventing land-use changes. This
defensive approach prevents the release of
stored carbon. Enhancement strategies seek
to increase the carbon sequestration and
storage of natural and working lands through
management and restoration actions.
Delaware has a wide range of programs
and policies that support land conservation,
habitat restoration and best management
practices for agriculture and forestry. Many of
these existing programs and policies support
carbon sequestration and storage. For example, agricultural cost-share programs offer
an incentive for land management practices
that promote healthy soils, which increases
their capacity for carbon storage. Projects
that improve water quality, such as forested
buffers along streams, can also achieve the
added benefit of increasing carbon sequestration and storage. In addition, many land
management practices can increase resilience
to climate change impacts. For example,
increasing carbon content in soil can improve
its capacity to retain moisture during periods
of drought.
Delaware is well positioned to incorporate
natural and working lands carbon sequestration and storage actions into its climate
strategy. Of Delaware’s approximate 1.25
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million acres, 359,000 are forest land and
39,000 are cropland. Thanks in part to permanent funding mechanisms for the state’s land
protection programs, approximately one-third
of our forests and croplands are permanently
protected. However, significant losses occur
annually, primarily because of development
activities. Annually, an average of 3,900 acres
of Delaware’s forest land is converted to other
uses, primarily residential and commercial
development.151

3.1.5.1 Quantifying Carbon Benefits
While the role of carbon sequestration and
storage in some natural and working lands
is known to be important, it can also be
difficult to measure with certainty, leading to
challenges with quantifying the carbon benefit
of these lands. Effectively quantifying the
carbon benefits of natural and working lands
is important for several reasons. First, it helps
us understand the carbon sequestration and
storage benefits of existing land protection
and management actions. Secondly, it allows
us to compare the relative benefits of different management actions. Thirdly, it can aid
in prioritizing opportunities for management
actions and help track actions to maximize the
carbon sequestration and storage benefits of
natural and working lands.
Some carbon estimation methods exist for
forests and agricultural lands and are currently used in Delaware’s Annual Greenhouse
Gas Inventory.152 The inventory identifies
the land-use sector (referred to as land-use,
land-use change and forestry or “LULUCF”) as
a carbon sink for greenhouse gas emissions
in Delaware. Carbon emissions and sequestration in the land-use sector are calculated

DNREC staff to summarize best management
practices that contribute to maintaining and
increasing carbon sequestration and storage
on agricultural lands, forest lands, urban
greenspaces and wetlands.154 The report also
identifies programs that support these climate benefits and meet other environmental
goals, including for water quality, soil health
and wildlife habitat protection. The strategies
presented below are derived from this report
and are aligned with existing state goals and
commitments implemented by DNREC and
the Delaware Department of Agriculture,
including the Delaware Forest Service.
Best management practices to reduce nutrient runoff, such
as planting cover crops like the clover and vetch shown
here, also provide the co-benefit of storing carbon.
Photo credit: Dr. Jarrod Miller, University of Delaware

Strategies and actions Delaware can
implement:

as the annual change in carbon storage
among different carbon “pools” of Delaware’s
forest lands and croplands, as well as through
harvested wood products. For instance, the
state’s Greenhouse Gas Inventory estimated that the land-use sector offset roughly
4.6% of Delaware’s gross greenhouse gas
emissions in 2016.153 However, the tools and
methods for estimating the carbon sequestration potential from some ecosystems, such
as tidal and nontidal wetlands, are still in the
early stages of development. Use of remote
sensing technology and other methods to
assess land use continue to improve accounting for the carbon sink potential of natural
and working lands.

Strategy: Support best management practices on agricultural lands that provide
greenhouse gas emissions co-benefits. The
agriculture sector is considered a source of
greenhouse gas emissions in Delaware; however, many agricultural management practices that are implemented for environmental
benefits can also reduce or offset emissions.
This strategy includes current goals that align
with Delaware’s commitments under the
Chesapeake Bay Watershed Implementation
Plan.155 This includes increasing the adoption of best management practices that are
supported through technical assistance and
cost-share programs. Many of these practices
also contribute to improved soil health and
crop productivity.

3.1.5.2 Strategies and Actions for
Sequestering Carbon
A policy report by the University of Delaware
Cooperative Extension builds on efforts by

• 	 Action: Increase statewide
implementation of winter cover crops
with a goal of reaching 224,000 acres
annually by 2025 through continued
state funding for cost-share programs
and partnership with conservation
districts.156
• 	 Action: Increase use of grassed
buffers from just over 9,000 acres
statewide in 2018 to slightly more
than 13,000 acres by 2025 through
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implementation of Delaware’s
Watershed Implementation Plan, as
part of the Chesapeake Bay Program.
• 	 Action: Increase use of forest buffers
adjacent to croplands by 171 acres
with a goal of reaching a total of 1,000
acres by 2025 in the Inland Bays and
Chesapeake watersheds.
• 	 Action: Increase tree planting in
agricultural lands with a goal of 671
acres of trees planted by 2025.
Strategy: Support conservation and restoration of forest lands. Forest lands are
considered a net sink for greenhouse gases
in Delaware through their ability to absorb
carbon dioxide from the atmosphere (sequestration) and for long-term carbon storage in
the wood, leaves and roots of the trees. This
strategy includes current goals that align with
the Delaware Statewide Forest Strategy.157
Conserving forest lands provides many additional benefits, including protection of water
quality and supply, supporting wildlife habitat
and providing recreational opportunities.
• 	 Action: Permanently protect 2,500
acres of forest areas by 2028 and
1,000 acres of headwater forests
by 2025, through conservation
easements or fee acquisition.
Strategy: Support local communities’
enhancement of urban greenspaces. Urban
greenspaces are developed areas where trees
and other vegetation provide environmental
benefits to the community, while also absorbing carbon dioxide from the atmosphere
(sequestration). Trees in urban settings also
shade buildings and paved areas, reducing
the heat island effect and lowering the energy
costs for cooling and heating homes and
businesses. This strategy includes current
goals that align with Delaware’s commitments under the Chesapeake Bay Watershed
Implementation Plan158 and the Delaware
Statewide Forest Strategy.159
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Planting trees and restoring our forest lands, which take
carbon dioxide from the atmosphere, helps reduce greenhouse gas pollution. Photo credit: DNREC

• 	 Action: Increase urban tree planting
throughout the state by 371 acres by
2025.
• 	 Action: Establish 5 miles of urban
riparian buffers along impaired
waterways and isolated wetlands by
2025.
• 	 Action: Plan and implement Governor
Carney’s Tree for Every Delawarean
Initiative through coordination
with state and local governments,
homeowner associations and
nonprofit partners.
Strategy: Improve methods for measuring and tracking carbon sequestration. Improved tracking of annual carbon

sequestration enables us to reliably account
for the carbon sinks in our natural and working lands. Having an accurate estimate for
these carbon sinks will help establish natural
and working lands as an effective method
for achieving net greenhouse gas emissions
reductions.
• 	 Action: Use new coastal wetlands
carbon mapping, conducted by Duke
University, in current research and
management planning efforts.160
• 	 Action: Assess opportunities to
use new forest carbon accounting,
conducted by University of
Maryland.161

3.2 Plan to Maximize Resilience
to Climate Change Impacts

Maximizing resilience to climate change
impacts is one of the key components of
Delaware’s Climate Action Plan. Resilience is
defined as the ability to “bounce back” after
hazardous events, rather than merely reacting
to impacts.162 This principle is also applicable
to preparing for long-term climate change
impacts, such as sea level rise, increased
temperatures and changes in precipitation
patterns.
Climate change impacts are location specific.
During the development of this plan, the
decision was made to focus on state agency
actions to increase resilience and adapt to
climate change. State agencies serve as a
resource to local governments and communities, enabling these agencies to assist
in addressing climate change impacts that
are relevant to a community’s location and
circumstances.
DNREC identified seven overarching “action
categories” for state agencies to increase
Delaware’s resilience and adapt to climate
change impacts (Box 8). Interviews with state
agency staff, along with public input, were

used to develop the action categories, along
with corresponding strategies and actions.
The action categories are presented in this
section in descending order of public support
(i.e., the highest-supported action category is
presented first), as identified by public workshop feedback, online survey responses and
written public input submissions. For greater
details on the methodology used to determine these action categories, see Chapter 2:
Developing the Plan.
While the strategies and actions presented
in this section are targeted to state agencies,
many may directly or indirectly support the
efforts of local communities or other groups.
Additionally, the strategies and actions laid
out in this section are not prescriptive in
nature; they are meant to guide state agency
action and to be flexible over time.

Box 8. Action Categories for Maximizing
Resilience to Climate Change Impacts

•U
 pdated or new state regulations that
address protection and conservation of
vulnerable and impacted resources
•S
 upport for communities and stakeholders in the form of trainings, resources
and technical assistance
•M
 anagement plans for natural resources, emergency response, state facilities
and agency equipment
•F
 acility design and operation that
accounts for future climate conditions
•R
 esearch and monitoring that studies
the impacts of climate change and methods of adapting
•O
 utreach and education on climate
change impacts and adapting to climate
change
•A
 gency support that provides the resources to implement resilience actions
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well-being of the state’s residents, businesses,
resources and economy.
Strategies and types of actions Delaware state
agencies can implement:
3.2.1 Progress in Delaware to Maximize
Resilience to Climate Change Impacts
State agencies have been building resilience
and adapting to climate change for more
than a decade, and great strides have been
made to prepare the state for climate change
impacts. Two documents that guided state
progress were the 2013 sea level rise recommendations report163 and the 2014 Climate
Framework for Delaware.164 For more details
on these documents, see Chapter 2: Developing
the Plan. Across the two documents, 210
actions were identified, and as of July 2020, 27
were completed and 131 were ongoing. Full
details on agency resilience actions and their
status can be found in the Delaware Climate
Resilience Actions Summary 2013-2020.165 The
strategies and types of actions presented below build on this previous state agency work.

3.2.2 Updated or New State
Regulations
State agencies are tasked with upholding regulations and policies that protect Delaware’s
residents and resources. However, many
regulations and procedures were written and
enacted prior to the current scientific understanding of climate change and its impacts.
To ensure that agencies protect and manage
state resources appropriately — under both
current and future climate conditions — periodic review of, updates to, and possible creation of regulations and policies are needed.
This strategy aims to protect the safety and
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Strategy: Update regulations to reduce
risk to properties from climate change.
One of the most efficient and effective ways
to reduce risk is to avoid building in high
hazard areas. The potential risks to a property
can change over time for various reasons, but
climate change is known to increase property
risk. A thorough review and update of regulations to incorporate future climate conditions
is crucial to reducing potential risks to property and human life.
• 	 Action: Periodically update the
regulations for the Beach Preservation
Act, incorporating current best
science and management practices to
account for rising sea levels and storm
surge.166,167
• 	 Action: Evaluate and update Tax Ditch
Regulations to account for the impacts
of increased flooding and drainage
issues related to sea level rise and
changing precipitation patterns.168
• 	 Action: Identify opportunities to fully
implement the Dam Safety Program
regulations to address changing
precipitation patterns.169
• 	 Action: Update state hazardous
substance cleanup regulations to
require the use of the most current
climate change information in
remediation decisions.170
Strategy: Update regulatory processes
to allow for greater inclusion of climate
change impacts in permit decisions.
Regulations are enforced following specific
policies that define permit requirements.
Many current permit requirements are based
on historical climate conditions and hazards.
Updating permit requirements to account for

current climate change impacts can protect
those who live and work close to permitted
activities and increase the financial stability of
permitted entities.
• 	 Action: Incorporate the requirement
of a Sea Level Rise and Coastal
Storms Plan into the Coastal Zone Act
permitting process to outline steps to
address future changes in climate.171
• 	 Action: Update the Coastal Zone Act
Conversion Permit regulations to use
the most current, state-developed
sea level rise planning scenarios in a
company’s required Sea Level Rise and
Coastal Storms Plan.172
• 	 Action: Require the involvement
of enforcement officers, when
creating or updating regulations that
address climate change, to ensure
enforceability.
• 	 Action: Incorporate updates of state
enforceable policies that include
climate change into the Delaware
Federal Consistency Program.173
• 	 Action: Update the Accidental Release
Prevention Regulation174 to require
owners or operators of stationary
sources of regulated substances to
include climate change impacts in
their Risk Management Plans.175
Strategy: Develop a comprehensive regulatory strategy to conserve and restore
ecosystem services under future climate
conditions. Delaware has approximately
13 different habitat types that each provide
ecosystem services.176 An ecosystem service is “any positive benefit that wildlife or
ecosystems provide to people.”177 Multiple
stakeholders manage many of Delaware’s
habitats. A holistic regulatory approach
should be taken to conserve these areas to
reduce future financial impacts to landowners
and safeguard the benefits that wildlife or
ecosystems provide to people.

• 	 Action: Continue efforts to protect
freshwater wetlands to conserve their
flood storage and infiltration abilities
under future climate conditions.
• 	 Action: Update the Delaware
Wetlands Act jurisdictional mapping
procedures to allow for site-specific
evaluation to compensate for sea level
rise.178
• 	 Action: Update the wetlands and
subaqueous lands permitting process
to require permit applicants to
account for sea level rise projections
before being issued a final permit.
• 	 Action: Designate shoreline zones for
resilience actions that could include
rolling easements or transfer of
development rights.

3.2.3 Support for Communities and
Stakeholders
There are 57 incorporated municipalities in
Delaware, all of which will be impacted by
climate change. Many of these municipalities
depend on state agencies and other organizations for planning and implementation
support. State agencies can provide up-todate tools, training and technical support to
communities, practitioners and land stewards
on enhancing resilience.
Strategies and types of actions Delaware state
agencies can implement:
Strategy: Increase grant opportunities
for climate change adaptation projects,
and prioritize the funding of projects that
incorporate climate change impacts in
project design and implementation. A
recent study completed by the University of
Climate Action Plan | Delaware’s Climate Action Plan
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Prioritizing the remediation of hazardous waste sites that are susceptible to sea level rise, flooding and other climate
impacts can reduce the dispersal of contaminates into waterways and soils. Photo credit: DNREC

Delaware’s Joseph R. Biden, Jr. School of Public
Policy and Administration found that the most
significant barrier to communities preparing
for climate change is having the monetary
resources and technical capacity to implement actions.179 While many of Delaware’s
municipalities have taken the first step and
updated their comprehensive management
plans to account for climate change impacts,
due to a lack of resources, only a few have
implemented actions. State agencies can help
by prioritizing resilience project implementation grants to communities.
• 	 Action: Incorporate a funding
criterion into state-sponsored grant
and loan programs that requires
applicants to consider projected
climate conditions as part of project
proposals.
• 	 Action: Prioritize state and federally
funded hazardous waste investigation
and remediation resources towards
areas susceptible to sea level rise,
flooding and other climate change
impacts.
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• 	 Action: Develop a community
assistance program to help
municipalities put lands into
conservation easements to retain
ecosystem services.
• 	 Action: Create a grant program
for individuals and communities to
update their water and wastewater
infrastructure for projected climate
change impacts.
• 	 Action: Prioritize communities with
effective drainage and floodplain
management practices to receive state
funding.
Strategy: Assist local governments, homeowners, industries and utilities in increasing their resilience to climate change. In
Delaware, land-use decisions are made at the
county and municipal level. These decisions
dictate how and where homeowners, industries and utilities can build or maintain structures. The state can assist local governments,
and their stakeholders, in making sustainable
and fiscally sound land-use and development
decisions.

• 	 Action: Develop a climate resilience
playbook for local governments
that would include model ordinance
language for key resilience strategies.
• 	 Action: Provide technical support
to local governments to create
community development master
plans, with the goal of every
jurisdiction having a master plan.
• 	 Action: Assist communities to practice
executing their emergency response
plans.
• 	 Action: Assist local governments
in developing strategies to protect
wastewater treatment facilities from
flooding.
• 	 Action: Provide technical assistance
to industrial and port facilities to
incorporate climate change impacts
into investment and continuity of
business plans.
Strategy: Support programs and initiatives
that help frontline communities adapt to
climate change. Frontline communities experience the first, and often worst, impacts of
climate change. Many frontline communities
are also often low-income, minority neighborhoods that are already disproportionally
exposed to and negatively impacted by hazardous pollution and industrial practices.180 To
equitably adapt to climate change in Delaware,
resources and programs need to be identified
and directed into these communities.
• 	 Action: Provide annual training to
frontline community advisory groups
on climate change impacts and
resilience actions.
• 	 Action: Host climate change
engagement workshops with frontline
communities to identify specific
needs and opportunities to increase
resilience.
• 	 Action: Create a resilience grant
program for frontline communities.

Strategy: Provide training, tools and technical assistance on climate change impacts
and accompanying resilience actions.
There are various opportunities available for
the state to support local decision making on
climate change resilience. The state should
continue expanding its efforts to provide
resilience support and technical assistance to
local governments and public stakeholders.
• 	 Action: Assist health department staff
and community health providers with
preparing for climate change impacts.
• 	 Action: Provide a forum for
communities to share lessons learned
from successful and unsuccessful
resilience actions.
• 	 Action: Update the Delaware Flood
Mapping Tool to include sea level rise
projections.181
• 	 Action: Continue to improve and
expand real-time data collection of
coastal flooding conditions.
• 	 Action: Encourage the insurance
industry to develop new technologies,
practices and business models that
are responsive to both climate change
risks and opportunities.

3.2.4 Management Plans
State agencies use various planning documents to manage natural resources,
emergency response, state facilities and
agency equipment. Effective management
and resource use will require state agencies
to incorporate future climate conditions and
opportunities for resilience into planning
documents now.
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Emergency response plans will require updates to consider the impacts and incorporate actions to deal with climate
change impacts, like flooding from extreme weather events. Photo credit: Army National Guard

Strategies and types of actions Delaware state
agencies can implement:
Strategy: Incorporate climate change
impacts and adaptation considerations
into strategic plans. Strategic plans are an
essential tool to outline the mission, vision
and long-term goals of an organization —
including actions and resources needed to
reach these goals. State agency strategic plans
should be updated to ensure all activities outlined in the plan support statewide resilience.
• 	 Action: Incorporate climate change
impacts into agency strategic plans.
• 	 Action: Incorporate actions from
the Climate Action Plan into the next
update of the Delaware Strategies for
State Policies and Spending in 2025.182
Strategy: Update emergency response
and hazard reduction plans to incorporate
future climate projections. It is projected
that the frequency of extreme weather events
will increase over the coming century. These
events can bring widespread damage and
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destruction to property and natural resources, adversely impacting human safety in turn.
How the state prepares for and responds to
these events is vital to reducing risk. Plans
are updated periodically and should include
actions that incorporate projected climate
change impacts.
• 	 Action: Maintain, and update when
necessary, the Natural Disaster and
Forest Health Response Plan for forest
pests and natural disasters.183
• 	 Action: Complete a full update of the
Energy Assurance Plan to incorporate
climate change.184
• 	 Action: Update emergency response
standard operating procedures for
future climate conditions.
• 	 Action: Include actions from the
Climate Action Plan into the next
update of the state’s All-Hazard
Mitigation Plan scheduled for 2023.185
• 	 Action: Continue to routinely evaluate
evacuation routes to identify any
necessary routing updates due to sea
level rise.

Strategy: Update or create management
plans to incorporate future climate projections. State agencies manage and maintain
various natural and human-made assets,
including property, equipment, buildings and
other infrastructure. Long-term management
decisions should be outlined now to avoid
fiscal decisions that may be unsound in the
long-run. Agencies may need to perform
cost-benefit and cost-effectiveness analyses
for asset management decisions that incorporate climate change impact projections into
their calculations.
• 	 Action: Create long-term
infrastructure management plans
that include options to protect, retreat
or abandon structures under future
climate conditions.
• 	 Action: Create sediment management
and channel maintenance plans that
outline sediment sources, and identify
projects where the sediment dredged
for channel maintenance can be
reused for shoreline projects to offset
climate change impacts.
• 	 Action: Create an irrigation
management program that works with
producers to manage water sources
under future climate conditions.
• 	 Action: Incorporate projected climate
change impacts into the hazardous
substances investigation process.
• 	 Action: Develop a statewide managed
retreat plan and update it periodically.

3.2.5 Facility Design and
Operation
State-owned facilities are already impacted
by climate change and will continue to be

Intense storms, which are increasing in frequency due to
climate change, can overwhelm municipal sewer systems
causing flooding and degrading water quality.
Photo credit: Adobe Stock

affected as the climate continues to change.
The Delaware Office of Management and
Budget manages and maintains more than
100 facilities, 165 acres of property and over
900 vehicles statewide.186 These totals do not
include additional land and facilities owned
by other state agencies, making the total area
owned and maintained even higher. Actions
to improve resilience and adapt state-owned
facilities to prepare for climate change are
necessary to reduce future management
costs.
Strategies and types of actions Delaware state
agencies can implement:
Strategy: Update facility construction
guides and standards to increase resilience to climate change impacts. State
agency facility construction is guided by the
International Building Code and Delaware
Building Code. While there have been great
strides in updating codes to make buildings
more energy-efficient and resilient, there
is still room for improvement. The state
should review current codes and create new
mandates that require all new state facilities
to incorporate greenhouse gas−minimizing
designs and strict resilience standards.
Climate Action Plan | Delaware’s Climate Action Plan
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• 	 Action: Support periodic updates to
state-building design practices, policies
and codes to incorporate the latest
science on climate change and climate
change impacts.
• 	 Action: Update facility construction
guidelines to incorporate resilient
materials and best practices to
prepare for future climate conditions.
• 	 Action: Review and implement
recommendations from the Avoiding
and Minimizing Risk of Flood Damage
to State Assets: A Guide for Delaware
State Agencies document.187
Strategy: Prepare state facilities and
equipment for climate change impacts.
To sustain facilities and complete daily work
tasks, agencies possess and maintain an array
of equipment. The state should prepare all
facilities and equipment for climate change
impacts to sustain cost-effective maintenance
and use of these assets for the future.
• 	 Action: Assess public health facilities
to identify the most vulnerable sites to
climate change impacts and the state’s
response capacity.
• 	 Action: Update and maintain heating,
ventilation and air conditioning
systems in state-owned buildings
for proper functioning under future
climate conditions.
• 	 Action: Coordinate across agencies to
identify potential future access issues
to properties, due to climate change
impacts, to guide current facility
management decisions.
• 	 Action: Install appropriate
infrastructure and resources at key
areas in state natural and recreational
areas where visitors may be at risk
to high heat and extreme weather
conditions.
• 	 Action: Incorporate flooding
considerations from sea level rise into
the siting of state facilities.
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3.2.6 Research and Monitoring
While national and international research
can support local and regional decisions,
Delaware-specific research may provide increased clarity on the most effective solutions
to issues the state is facing. State agencies
already collect data across all sectors, but
not every agency conducts climate change
research. For effective decision making, research and monitoring of climate change impacts in Delaware and possible solutions must
continue and expand across all agencies.
Strategies and types of actions Delaware state
agencies can implement:
Strategy: Continue and expand research
on climate change impacts in Delaware.
Climate change will impact natural resources,
infrastructure and human health. Research on
each of these sectors is necessary to prepare
for and adapt to climate change impacts.
The more extensive the body of knowledge
on local climate change impacts, the better a
decision can be made regarding protection,
conservation or restoration of resources.
• 	 Action: Monitor groundwater
resources to track saltwater intrusion
from sea level rise.
• 	 Action: Conduct cultural resource
vulnerability assessments for climate
change impacts.
• 	 Action: Examine the socioeconomic
impacts of climate change on
local communities and identify
opportunities to provide climate
change adaptation assistance.
• 	 Action: Identify transportation
infrastructure at risk from flash
flooding and opportunities available to

• 	 Action: Foster pilot projects that
demonstrate the effectiveness of best
management practices to manage
agricultural lands affected by climate
change.
• 	 Action: Install demonstration sites
on state properties to validate and
showcase resilience best management
practices for natural resources and
infrastructure.
• 	 Action: Support pilot projects that
explore energy storage, microgrids
and other technologies for grid
resilience.
• 	 Action: Remove blockages on rivers
to support upriver fish migration,
compensating for downriver salinity
changes due to climate change.
• 	 Action: Research living shoreline
best practices to support shoreline
management and protection from
climate change impacts.
Living shorelines, like this one at the Blackbird Creek Reserve
in Townsend, can increase resiliency to sea level rise caused
by climate change. Photo credit: DNREC

reduce flash flooding frequency.
• 	 Action: Conduct health impact
assessments to evaluate the public
health consequences of climate
change.
Strategy: Increase the number of resilience pilot projects and demonstration
sites in Delaware. Climate change affects all
sectors in the state, creating opportunities
for innovative solutions and ideas about how
the state can best prepare for and adapt to
climate change. However, some actions will
work better than others. To determine which
methods work best, they must be tested
before large-scale implementation. State
agencies should install pilot projects and
demonstration sites to monitor their function
and evaluate their long-term sustainability
and cost.

3.2.7 Outreach and Education
State agencies can support Delaware residents and visitors in their efforts to increase
resilience. A key ingredient to agency
support is outreach and education on both
climate change impacts and opportunities to
build resilience. Outreach and education can
empower individuals to engage in community decisions and proactively prepare for
climate change. The more individuals get
involved in climate action, the healthier
Delaware’s communities and economy
become. Thus, state agencies should incorporate climate change information and
resilience actions into their stakeholder
outreach activities.
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targeted outreach to those impacted
communities.
• 	 Action: Provide outreach and
education to local governments on
opportunities to reduce risks from
climate change in their communities
via updates and changes to local landuse ordinances.
• 	 Action: Incorporate sea level rise
information into homeownership
counseling and other housing-related
communications.

Increasing outreach and education opportunities can lead
to a better understanding of the causes and consequences
of climate change. Credit: Scott Figurski, DNREC

Strategies and types of actions Delaware state
agencies can implement:
Strategy: Develop targeted communication tools and messages about climate
change. Climate change will impact everyone
in the state, and communication should
be designed with that reality in mind (e.g.,
accounting for differences in language and
educational level). Still, the climate change
impacts felt by a specific individual or community may vary. Such variation must be
incorporated into state decision making on
resources and messaging to ensure that the
right information gets to the right people.
• 	 Action: Develop a comprehensive
outreach strategy to educate all
stakeholders about climate change.
• 	 Action: Promote targeted education
on the health impacts of climate
change to vulnerable populations.
• 	 Action: Partner across agencies to
identify community-specific impacts
of climate change and develop
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Strategy: Increase the availability of
climate change educational programming.
Climate change science is complicated, and
to understand it requires continual exposure
and education. Educational opportunities
on the subject must be made increasingly
available for everyone. Learning the science
of climate change and its impacts can help
individuals feel more confident to engage in
climate change conversations and take actions
to reduce their risk. Greater public engagement around climate change and preparing
for risks would increase statewide resilience.
• 	 Action: Require a climate change
science curriculum for all students in
grades 6 to 12.
• 	 Action: Incorporate climate changerelated topics into public health
education, such as climate change
impacts on human health and
preparedness strategies.
• 	 Action: Incorporate climate change
education into agency exhibits and
programming.
• 	 Action: Identify possible funding
sources to provide scholarships
for students to attend educational
programming about climate change
outside of the classroom.
• 	 Action: Update the Department of
Insurance’s Flood Insurance web page
to include information about climate
change and sea level rise risks.

Strategy: Provide outreach to businesses
to help them understand and adapt to
climate change impacts. Both large corporate companies and small local businesses
are integral to the state’s economy and
character. Preparing businesses to be more
resilient to climate change will reduce disruptions to service and negative impacts on
the economy.
• 	 Action: Provide resources and
education to businesses about
climate change impacts and incentive
programs related to maximizing
resilience and minimizing emissions.
• 	 Action: Promote economic growth and
development in appropriate areas not
adversely impacted by climate change.
• 	 Action: Educate and assist businesses
and industries to build resilience to
climate change.
• 	 Action: Encourage the Delaware
Prosperity Partnership to use the
Climate Action Plan as part of its
business development decision
making process.188

3.2.8 Agency Support
To implement many of the Climate Action
Plan’s strategies and actions, support from
agency and state leadership will be necessary.
Support can be in various forms, including
providing additional resources, conducting
employee training or promoting cooperative
efforts between all government levels. With
strong leadership and sufficient support,
Delaware can be a resilience leader.
Strategies and types of actions Delaware state
agencies can implement:

Outreach to businesses can help them to better prepare for
climate change impacts. Photo credit: DNREC

Strategy: Increase the capacity of all state
agencies to build resilience to climate
change. Many resilience actions will require
additional resources to implement. Resources
can include, but are not limited to, increased
training for state agency personnel, hiring additional staff, increased cross-agency coordination and contracting consultants. Enhancing
agency capacities now could reduce future
costs associated with a more reactive approach to adapting to climate change.
• 	 Action: Provide annual training
opportunities for state agency staff
to learn about the impacts of climate
change and resilience.
• 	 Action: Explore opportunities to
leverage funds from grant programs
to help agencies choose energyefficient options when updating
facilities.
• 	 Action: Update agency Continuity of
Operations Plans to incorporate future
impacts of climate change.
• 	 Action: Continue to participate
on the state’s Insurance Coverage
Determination Committee, established
Climate Action Plan | Delaware’s Climate Action Plan
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The annual conference hosted by the Resilient and Sustainable Communities League (RASCL) provides an important venue
for information sharing and networking. Photo credit: DNREC

under Chapter 65 of the Delaware
Insurance Code to ensure that
the state’s property and casualty
insurance coverage adequately
protects the state’s assets in view of
climate change.189
• 	 Action: Continue to improve
interactions among federal, state and
local emergency service planners
and providers to promote regional
and statewide response and recovery
capacity in light of projected climate
change impacts.
Strategy: Improve information sharing
across state agencies to support regulatory and policy decisions. Data are needed to
make fiscally sound and effective decisions.
There are currently methods and tools in
place to promote data exchange. However,
improved data sharing and collection between
agencies are needed.
• 	 Action: Continue developing and
enhancing electronic reporting
procedures for laboratories to quickly
identify emerging health impacts due
to climate change.
• 	 Action: Create a standardized data
collection, tracking and storage
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methodology to make data-based
management decisions related to
climate change.
Strategy: Act as climate change adaptation leaders. Delaware has a history of close
cooperation between agencies and with
federal organizations. This history of collaboration needs to be continued and built
upon. Through agency actions, Delaware can
provide valuable information to other states
in the region to help build regional and
national resilience.
• 	 Action: Strengthen coordination
and management across agencies
to identify new and creative ways to
address climate change impacts.
• 	 Action: Promote participation in
energy efficiency programs offered by
federal agencies and others.
• 	 Action: Continue participation in the
National Association of Insurance
Commissioners Climate Risk and
Resilience Working Group.190
• 	 Action: Participate in national
committees to gain and transfer
knowledge on the current and
projected impacts of climate change.

Chapter 4: Next Steps

Throughout plan development, DNREC heard from hundreds of Delawareans about why they
care about climate change, how it affects them and what climate action they would like to see
the state take going forward. Residents voiced concerns about the cost of climate change, both
in relation to the cost of inaction (e.g., storm damage, impacts on human health) and the cost
of taking action (e.g., shoreline restoration and road construction becoming increasingly expensive). Residents also expressed a strong desire that no one be left behind by climate action,
particularly those communities already facing economic and social challenges.
Delaware’s Climate Action Plan accounts for these concerns, alongside data and information
from greenhouse gas emissions modeling and state agency interviews. The plan outlines strategies for addressing climate change that can be implemented through a variety of actions over
time, as resources, data and partnerships develop. It is intended to be a living document. As
our collective understanding of climate impacts, emissions reduction strategies and resilience
and adaptation measures grows, actions to advance strategies can evolve and change.
This chapter lays out next steps for implementing Delaware’s Climate Action Plan. This includes
setting guiding principles for climate action, outlining a framework for moving from planning to
action, and defining equitable climate action.

4.1 Guiding Principles for
Climate Action

enough to accommodate changes in climatic
and economic conditions.

Principle No. 1: Ensure climate action is ambitious yet adaptable. The
Intergovernmental Panel on Climate Change
asserts that swift and concerted climate
action must be taken to minimize greenhouse
gas emissions and avoid the most damaging
climate change impacts.191 This plan recognizes the need for ambitious action now to
reduce future climate risks. At the same time,
strategies for action must remain adaptable

Principle No. 2: Ensure climate action
accounts for all costs and benefits. Climate
action has costs but is a worthwhile investment. Large-scale economic modeling has
shown that shifting to a low-carbon economy
provides considerable, net positive benefits
to society.192 This is especially true when the
costs of climate change damage and the
savings gained from energy efficiency are
included.193 Still, Delaware’s decision making
on climate action must consider the full costs
and benefits of taking climate action in the
state, including co-benefits (e.g., reduced
respiratory impacts from decreased vehicle

How climate action is implemented can be
just as critical as what is implemented. Three
principles should be applied when implementing Delaware’s Climate Action Plan:
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The City of Wilmington is incorporating resiliency strategies and green space into redevelopment plans for the east bank of
the Christina River. Photo credit: Adobe Stock

emissions, lower flood insurance premiums
from implemented coastal management
strategies). Assessing opportunity costs and
the cost-effectiveness of alternative action
options is also critical.
Principle No. 3: Ensure climate action
is engaged, empowering and equitable.
Climate action cannot be implemented without the support of Delaware’s residents, businesses and communities. Ensuring everyone
is at the table throughout the implementation
process is vital to the success of the plan.
Facilitating this approach will require engaging
early and often with key stakeholders and
community members. It also requires empowering local governments to take climate action
at the local level. While state-level action is
essential, actions at the local level can be
tailored to a community’s specific needs.
Additionally, to ensure climate action benefits
all Delawareans, careful attention must be
paid to inequities in climate action design, as
actions could potentially favor some people
over others. It would be particularly problematic if climate action inadvertently compounds
inequities or further hinders communities
already facing adverse environmental, social
or economic conditions. Additional details on
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addressing equity in plan implementation are
noted in 4.3 Achieving Equitable Climate Action.

4.2 Moving from Planning
to Action
Delaware’s Climate Action Plan serves as a
guide for the strategies Delaware can put into
place to minimize greenhouse gas emissions
and maximize resilience. As highlighted
above, implementation of the strategies in
this plan is intended to occur over the course
of years and must be flexible over time.
The strategies outlined in the plan will require
resources, technical capability, data and partnerships to move forward. Implementation
of these strategies will also require the
participation of a variety of players, including
state agencies, the state legislature, nonprofit
partners, businesses and residents. In some
cases, strategies can be accomplished by one
entity; in most other cases, implementation of
strategies will require coordinated efforts.
Many of the strategies outlined in this plan
focus on steps that can be taken specifically
by state agencies. Cooperation across state
agencies and leadership within those agencies — coupled with stakeholder partnerships

— will help facilitate and motivate the transition from climate planning to climate action.
This can be assisted by a framework for
accountability and transparency.
4.2.1 Accountability for Taking
Climate Action
Statewide emissions reduction targets and
climate change impact planning scenarios can
help drive accountability for taking climate
action in Delaware.
By establishing mid- and long-term greenhouse gas emissions reduction targets in
statute or executive order, the state can set a
common goal and expectation for statewide
planning and future operations. Delaware
would benefit from setting these goals soon
so that appropriate strategies and actions can
be identified to implement the Climate Action
Plan. As discussed in 3.1 Plan to Minimize
Greenhouse Gas Emissions, many U.S. states
have set greenhouse gas emissions reduction
targets of 80% by 2050. These targets are
ambitious but achievable.
Complementary to emission reduction targets
are planning scenarios that can be used to
prepare our infrastructure and communities
for climate change impacts. The state should,
on a regular schedule, formulate, update
and disseminate a standard set of planning
scenarios that provides state-specific climate
change impact projections for sea level rise,
precipitation, and temperature. Mechanisms
should also be put in place to ensure that
state agencies use these scenarios consistently in their respective planning processes.
4.2.2 Transparency in Tracking
Climate Action
Tracking and reporting are necessary to
evaluate progress on emissions reduction
and resilience actions. Tracking and reporting
mechanisms can also help identify areas
where climate actions can be made more
efficient or effective.

To evaluate progress over time, a suite of
key metrics to track climate action should be
identified. These metrics should be monitored
and reported on a consistent timeline. A data
dashboard highlighting these tracking metrics
would be an appropriate tool for providing
easy access to information and facilitating
transparency.

4.3 Achieving Equitable
Climate Action
For climate action to benefit all Delawareans,
the needs of residents — particularly those
who may be disproportionally impacted by
climate change or climate action — must be
better understood, then addressed through
engagement and partnership.
4.3.1 Understanding Vulnerable
Communities
It is vitally important to improve our understanding of, and contact with, communities
that may be most immediately affected by
climate change impacts or climate action. This
can begin by analyzing environmental, census
and other geographic data to identify those
communities most at risk, while also engaging
residents on the ground. Authentic community engagement is necessary to leverage
local knowledge of impacts and to better
understand the obstacles and issues these
communities face.
It is also important to gain an understanding
of how climate action, such as transitioning
to low-carbon energy, could impact existing
jobs or alter job opportunities. Knowledge
of potential job gains and losses resulting
from climate action can help guide where
state resources are most needed to ensure
that certain populations are not left behind.
The state can initiate this knowledge-building
process through a commissioned job impacts
study, in which businesses, labor groups and
communities are all consulted.
Finally, climate change-related engagement
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with communities most at risk to climate
change impacts and those most immediately
affected by climate action should increase and
improve. Targeted outreach can help disseminate climate change information and provide
communities with a way to provide the state
with input and insight for decision making.
4.3.2 Partnering with Communities to
Build Equity
Collaborations and partnerships with communities can help build equity into climate action.
Early and continued engagement — especially
when considering new or updated programs
or policies — is essential, as residents can
speak first-hand to community-specific climatic and economic impacts. Particular attention
should be paid to communities that may
be disproportionately impacted by climate
change or climate action.
It should be noted that productive partnerships with communities are only possible if
trust is established. This trust can be built
over time, in part, by openly working with
communities to evaluate whether climate
actions have the intended effects once implemented.194 Such a process, if held to, can
ensure that action is carried out in a way that
provides benefits to both communities and
the state as a whole.
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4.4 Conclusion

Climate change is already affecting our state,
and its effects are projected to worsen in
the coming years. Proactive climate action
can save lives, reduce costs and preserve
Delaware’s unique places for future generations. Delaware’s long history of climate
action, established partnerships, and technical
knowledge position the state well to address
climate change, both now and into the future.
Delaware’s Climate Action Plan is a guide for
how the state can minimize the greenhouse
gas emissions that drive the climate change
we see today and maximize resilience to climate change impacts. The strategies outlined
in the plan are meant to guide state action
and to be flexible over time. Not all strategies
can be implemented at once; rather, they can
be put in place as resources, data and partnerships evolve.
By engaging Delaware’s governments, businesses and residents in coordinated climate
action; guiding action to be ambitious yet
adaptable; and ensuring climate action is
engaged, empowering and equitable, we
can realize a future where the First State is a
leader in climate action.

Glossary of Terms
Accretion: As it relates to wetlands, accretion is the vertical growth of wetland surface elevation.
Accretion occurs through two processes: (1) when sediments are deposited onto wetlands during
periods of flooding, and (2) when wetland roots and decomposing plant material accumulate on top
of one another.195
Adaptation: The process of adjusting to new or changing climate conditions, both to reduce (or
avoid) negative impacts to valuable assets and to take advantage of emerging opportunities.196
Alternative fuel: A fuel derived from sources other than petroleum. Most are produced domestically, reducing dependence on imported oil; some are derived from renewable sources. Often,
alternative fuels produce less pollution than gasoline or diesel.197
Anaerobic digestion: The natural process by which microorganisms break down organic material
in closed spaces where there is no air (or oxygen). Anaerobic digestion can occur in a built system,
known as a digester, to produce renewable natural gas.198 Also see: Renewable natural gas
Behavioral emergency preparedness: The ability to provide mental health, substance abuse and
stress management services to disaster survivors and responders.199
Best management practices: Practical methods for preventing and reducing the type of pollution
that is carried by precipitation and runoff (such as fertilizers, eroded sediments, livestock and septic
waste, and spilled oil and chemicals). A major goal of these practices is to improve water quality.
Many of these practices include land management techniques for the agriculture and forestry
sectors.200,201 Also see: Cover crop
Biogas: See Renewable natural gas
Biological stress: A condition in which a physical, environmental or social pressure affects a living
organism’s function or behavior. Biological stress may affect an organism’s ability to grow, reproduce or survive.202
“Business-as-usual” scenario: As it relates to the ICF analysis, the “business-as-usual” scenario is
the model of Delaware’s greenhouse gas emissions that assumes no additional actions will be taken
to reduce emissions beyond existing federal and state policies and programs. Also see: Greenhouse
gas emissions
Bond rating: The evaluation of a bond issuer’s financial strength, as measured by its ability to pay
back a bond’s principal and interest in a timely fashion. Ratings are typically letter grades. Bond
issuers can include government jurisdictions, such as states and municipalities.203
Building codes: Sets of regulations that govern the design, construction, alteration and maintenance of structures. These codes specify the minimum requirements to adequately safeguard the
health, safety and welfare of building occupants.204 Also see: Energy conservation codes, EV-ready
building codes, Stretch codes
Building energy codes: See Energy conservation codes
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Cap-and-invest: A market-based approach aimed at both reducing greenhouse gas emissions and
growing the economy. A jurisdiction (such as a state or country) that implements cap-and-invest
would set a total greenhouse gas emissions limit (or cap) for either a specific industry or the whole
economy. That limit would decrease over time, reducing the amount of pollution from emissions.
For an entity to release emissions, it would have to buy “emissions allowances” through an auction.
Auction proceeds are returned to the jurisdiction to invest in programs that further reduce emissions.205 Also see: Greenhouse gas emissions
Carbon accounting: The process by which an organization measures its greenhouse gas emissions
(primarily carbon dioxide). Organizations use carbon accounting both to measure their impacts on
climate change and to set goals to limit or reduce emissions. Also known as carbon inventorying or
greenhouse gas inventorying.206 Also see: Carbon dioxide, Greenhouse gas emissions
Carbon dioxide: Carbon dioxide (CO2) is a heat-trapping greenhouse gas. Carbon dioxide is released into the atmosphere through human activities, such as deforestation and the burning fossil
fuels, as well as through natural processes, such as respiration and volcanic eruptions.207 Also see:
Greenhouse gases, greenhouse gas emissions
Carbon sequestration and storage: The process by which plants remove carbon dioxide from
the atmosphere and convert it to another form of carbon, such as plant tissues, roots and leaves.
Through this process, carbon is taken from the atmosphere and stored in the plants themselves or
in soils.208 Also see: Carbon dioxide, Carbon sink, Natural and working lands
Carbon sink: Natural features — such as oceans, plants and soils — that serve as “reservoirs” for
storing carbon. These reservoirs increase as more carbon is accumulated over time.209 Also see:
Carbon dioxide, Carbon sequestration and storage
Clean energy: Low- or zero-carbon energy derived from sources other than wind and solar. This
includes electricity produced from nuclear or hydroelectric plants and energy sources, such as
renewable natural gas. Also see: Renewable energy, Renewable natural gas
Climate: The long-term regional or global average of temperature, humidity and rainfall patterns
over seasons, years or decades.210 Also see: Weather
Climate action: Action taken to prepare people, property and economies for climate change. For
Delaware, this means anticipating and readying the state for climate change impacts such as sea
level rise, increasing temperatures and changes in precipitation patterns. It also means ensuring the
state does its part to reduce the greenhouse gas emissions that drive the rapid climate change we
see today. Also see: Climate change, Climate change impact, Greenhouse gases, Greenhouse gas emissions, Rapid climate change
Climate change: A long-term change in the average weather patterns that have come to define
Earth’s local, regional and global climates.211 Also see: Climate, Rapid climate change, Weather
Climate change impact: An observed or projected effect of climate change that is already affecting, or could affect, people, property and economies. Climate change impacts include, but are not
limited to, temperature increases, heat waves, more frequent and longer droughts, changes in
growing seasons and precipitation patterns, more extreme weather and sea level rise. In Delaware,
the most prominent climate change impacts are sea level rise, increased temperatures and changes
in precipitation patterns (including extreme weather events and flooding). Also see: Climate change,
Rapid climate change
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Coastal acidification: The change in chemistry of coastal waters due to freshwater inputs and
excess nutrient runoff from land. Pollution and fertilizers are a common cause of excess nutrients
entering coastal waters. Excess nutrients can cause water to become more acidic. Increases in water
acidity impact ecosystems and wildlife, particularly when coastal acidification is combined with
ocean acidification.212 Also see: Ocean acidification
Combined sewer system: Sewers that are designed to collect rainwater runoff, domestic sewage
and industrial wastewater in the same pipe. During periods of heavy precipitation, the wastewater
volume in a combined sewer system can exceed the capacity of the system. This causes the system
to discharge excess, untreated wastewater directly to nearby streams, rivers or other water bodies.
During situations where the systems are unable to effectively discharge the excess wastewater, the
sewer system may back up.213
Community solar: A solar energy development model in which multiple participants share, invest
in and benefit from a single solar energy system (often a larger, off-site development). Individuals
either own or lease a portion of the system and reap the benefits (such as cost savings) from the
solar energy generated by the portion they own or lease. Community solar arrangements allow
people to benefit from solar energy without having to install their own solar energy systems.214 Also
see: Renewable energy
Conservation easements: A voluntary, legal agreement that permanently limits uses of the land to
protect its conservation value.215
Cooling station: A location, typically in an air-conditioned or cooled building, that has been designated as a site to provide respite and safety to people during extreme heat events.216
Cover crop: A plant that is primarily used to slow soil erosion, improve soil health, enhance water
availability, smother weeds and control pest and diseases on crop fields. Cover crops have also
been shown to increase crop yields, add organic matter to soil, improve crop diversity on farms
and attract pollinators. Planting cover crops in winter is considered a best management practice to
improve water quality, as the plants take up remaining fertilizers in the soil; this prevents fertilizers
from being carried by runoff into waterways and polluting the water.217 Also see: Best management
practices
Decarbonization (of the electrical grid): Long-term strategies to reduce carbon dioxide emissions
by phasing out the use of carbon-emitting processes and technologies. This is primarily done by
eliminating the combustion of fossil fuels as an energy source, with the end goal of a carbon-free
global economy.218 Also see: Carbon dioxide, Electrification, Greenhouse gas emissions
Distributed renewable energy: Distributed energy describes situations in which electricity is generated from sources at or near the point of use instead of through a centralized generation source,
such as power plants. As such, distributed renewable energy is the use of renewable sources, such
as wind and solar, to establish distributed energy systems.219 Also see: Grid stability, Renewable energy
Ecosystem services: Any positive benefit that wildlife or ecosystems provide to people.220
Electric vehicle: A type of zero-emission vehicle that has a battery instead of a gasoline tank and an
electric motor instead of an internal combustion engine. Also known as an all-electric vehicle or battery-electric vehicle. For the purposes of Delaware’s Climate Action Plan, an electric vehicle differs
from a plug-in hybrid electric vehicle.221 Also see: Plug-in hybrid electric vehicle, Zero-emission vehicle
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Electrification: The process of replacing technologies that use fossil fuels as an energy source with
technologies that use electricity instead. Electrification holds to the expectation that electricity is
generated using a clean or renewable energy.222 Also see: Clean energy, Decarbonization, Greenhouse
gas emissions, Renewable energy
Emissions: The release of fine solid particles, liquid droplets or gases into the air. For the purposes
of Delaware’s Climate Action Plan, emissions primarily refer to greenhouse gas emissions. Also see:
Greenhouse gas emissions
Energy conservation codes: Standards that set minimum efficiency requirements for new and renovated buildings to reduce energy use and emissions over the life of the building. Energy codes are
a subset of building codes, which establish baseline requirements and govern building construction.
Also known as building energy codes.223 Also see: Building codes, EV-ready building codes, Greenhouse
gas emissions, Stretch codes
Energy efficiency: Practices in which older or less energy-efficient appliances, vehicles, building
materials and other technologies are replaced with newer, more efficient designs that require less
energy. By reducing energy demand, efficiency improvements can both reduce greenhouse gas
emissions and realize cost savings in the short-term. Energy efficiency can also be driven by, and
carried out in tandem with, electrification.224 Also see: Electrification; Evaluation, measurement and
verification codes; Greenhouse gas emissions
Energy storage: Battery technology that allows electricity to be stored in devices. Such devices can,
ideally, manage the amount of power required to meet electricity demand when it is needed most.
Energy storage is an important component to renewable energy systems.225 Also see: Grid stability,
Renewable energy
Epidemiology: The method used to find the causes of health outcomes and diseases in populations.
Using epidemiology, health experts can study the patterns and risk factors of different health events
in relation to specific communities. Epidemiology can be also applied to control health problems.226
Equity: Just and fair inclusion in a society where all can participate, prosper and reach their full
potential.227
EV-ready building codes: Building codes that have electric and plug-in hybrid electric charging
infrastructure requirements for new construction projects. Such requirements include specifying
electrical capacity and electrical wiring set-ups to make future installation of vehicle charging
stations possible. States and municipalities often develop EV-ready building codes to accommodate
local vehicle market trends and to meet location-specific climate goals.228 Also see: Building codes,
Electric vehicle, Energy conservation codes, Plug-in hybrid electric vehicle, Stretch codes, Zero-emission
vehicle
Evaluation, measurement and verification regulations: The requirements, procedures and standards by which energy efficiency programs and projects are measured to see whether they are saving
energy and money as they were designed to do. These codes assess whether programs are working
and help determine energy-saving strategies to pursue in the future.229 Also see: Energy efficiency
Fish kill: An incident in which there is a notable die-off of fish in a body of water. Many fish kills
result from low concentrations of dissolved oxygen in the water.230
Forested buffers: The areas next to streams and rivers where trees, shrubs and other plants grow.
Forested buffers provide a variety of benefits such as preventing pollution from entering waterways,
stabilizing stream banks, providing food and habitat to wildlife, and keeping streams cool during hot
weather.231
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Freight efficiency: Implementing strategies that improve efficiency in freight operations. Efficiency
can be measured in terms of lowered emissions, reduced maintenance and cost savings in operations, among other metrics. Examples include, but are not limited to, route optimization, mode
switching and use of fuel-efficient vehicles. Also see: Mode switching, Route optimization
Frontline community: Communities that experience the first, and often worst, impacts of climate
change.232
Greenhouse gases: Gases in the atmosphere that have the ability to trap heat. Common greenhouse gases include carbon dioxide, methane, nitrous oxide, ozone, certain fluorinated gases (such
as hydrofluorocarbons and chlorofluorocarbons) and water vapor. Greenhouse gases in the atmosphere form what can be thought of as a “heat-trapping blanket” around the Earth. Also see: Carbon
dioxide, Greenhouse gas emissions, Hydrofluorocarbons, Methane
Greenhouse gas emissions: The release of greenhouse gases into the atmosphere as a result of
human activities, particularly the burning of coal, natural gas and oil for energy and heat. Also see:
Emissions, Greenhouse gases
Grid stability: Reliability, consistency and balance in the generation and use of power in the electrical grid. Stability must consider the integration of individual- and utility-scale renewable energy
in the grid and an increasing need to power electronic devices, such as electric and plug-in hybrid
electric vehicles. Strategies that can help achieve grid stability include distributed energy, microgrids, battery storage, time-of-use rates, off-peak charging and vehicle-to-grid technology.233 Also see:
Battery storage technology, Distributed renewable energy, Electric vehicle, Microgrid, Off-peak charging,
Plug-in hybrid electric vehicle, Renewable energy, Time-of-use rates, Vehicle-to-grid technology
Ground-level ozone: Ozone is a gas composed of three atoms of oxygen (O3). Ozone occurs both
in the Earth’s upper atmosphere and at ground level. Ground-level ozone is a harmful air pollutant
because it causes breathing issues and is a primary ingredient of “smog.” Most ground-level ozone
is created when pollutants emitted by cars, power plants, industrial boilers, refineries and chemical
plants chemically react in the presence of sunlight.234
Hazard reduction: Any sustainable action that reduces or eliminates long-term risk to people and
property from future disaster events. Also known as hazard mitigation.235 Also see: Sustainability
Heat island effect: Scenarios in which urban areas experience higher temperatures than outlying
areas. Structures such as buildings, roads and other infrastructure absorb and re-emit the sun’s
heat more than natural landscapes, such as forests and water bodies. As such, urban areas, where
these structures are highly concentrated and greenery is limited, become “islands” of higher temperatures relative to outlying areas.236
High global warming potential: Greenhouse gases warm the Earth by absorbing energy and
slowing the rate at which energy escapes into space. Different greenhouse gases have different
warming effects based on their ability to absorb energy and how long they stay in the atmosphere.
The “global warming potential” measurement was developed to compare the warming effect of a
specific greenhouse gas to that of carbon dioxide. Gases with high global warming potential trap
substantially more heat than carbon dioxide — sometimes thousands or tens of thousands of times
more. Hydrofluorocarbons and methane are examples of high global warming potential gases.237
Also see: Carbon dioxide, Greenhouse gases, Hydrofluorocarbons
High-tide flooding: Scenarios in which tidal waters, in the absence of storm surge or rainfall,
temporarily rise above a level that results in standing water on low-lying roads or seawater entering
stormwater systems. Also known as nuisance flooding or sunny-day flooding.238
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Hydrofluorocarbons: Hydrofluorocarbons are greenhouse gases with global warming potentials
that can be hundreds to thousands of times more than that of carbon dioxide. Hydrofluorocarbons
are commonly used in refrigerants, fire extinguishing systems and air conditioning building insulation.239 Also see: Carbon dioxide, Greenhouse gases, High global warming potential
Hydrogen fuel cell vehicle: A type of zero-emission vehicle that is powered by hydrogen and emits
only water vapor and warm air. This type of vehicle uses a propulsion system similar to that of an
electric vehicle, where energy stored as hydrogen is converted to electricity by a fuel cell. For the
purposes of Delaware’s Climate Action Plan, a hydrogen fuel cell vehicle differs from an electric
vehicle.240 Also see: Electric vehicle, Zero-emission vehicle
Interoperability standards: As it relates to electric and plug-in hybrid electric vehicles, interoperability standards are specifications that allow different vehicles, vehicle charging stations and
charging station networks to interact with one another. This includes allowing vehicles to use
different chargers, chargers to interact with one other (and with their associated charging management systems), and charging service providers to process payments between different charging
networks.241 Also see: Electric vehicle, Plug-in hybrid electric vehicle, Zero-emission vehicle
Invasive species: Plants, animals or other organisms that are nonnative (or alien) to a specific
ecosystem and whose introduction causes (or is likely to cause) harm.242
Living shoreline: A structure made up of natural or nature-based materials that is used to stabilize
or control erosion along a shoreline. Materials commonly used in living shorelines include native
plants and shellfish, oyster shells and biodegradable coconut-fiber logs.243
Low carbon fuel standard: A regulatory program modeled after (or similar to) the California Low
Carbon Fuel Standard. The California Standard is a regulatory program designed to decrease the
carbon emissions per unit energy produced (also called the “carbon intensity”) of the fuels used
within the state. The California Standard is also designed to provide an increasing range of low-carbon fuels to reduce petroleum dependency and achieve air quality benefits.244 Also see: Carbon
dioxide, Greenhouse gas emissions
Managed retreat plan: A plan for the voluntary movement and transition of people and ecosystems away from vulnerable coastal areas.245
Methane: Methane (CH4) is a greenhouse gas that is a primary component of natural gas. It is the
second most emitted greenhouse gas after carbon dioxide and is about 25 times more potent than
carbon dioxide in trapping heat in the atmosphere. Human activities that can result in methane
emissions include landfills, oil and natural gas systems and wastewater treatment plants.246 Also
see: Anaerobic digestion, Greenhouse gases, Greenhouse gas emissions, High global warming potential,
Methane capture, Renewable natural gas
Methane capture: Technologies, such as those in anaerobic digestion systems, that restrict the
release of methane into the atmosphere. The methane captured can be used for energy or flared.247
Also see: Anaerobic digestion, Methane, Renewable natural gas
Microgrid: A local energy grid that can disconnect from the traditional (or main) electrical grid and
operate on its own.248 Also see: Grid stability
Migration (of wetlands): The natural process by which wetlands gradually shift inland with sea
level rise onto formerly dry land.249 Also see: Wetland
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Mileage-based user fee: A distance-based fee levied on a vehicle driver for use of a roadway
system. Under this fee structure, a user driving on a certain roadway system would pay a per-mile
rate multiplied by the number of miles driven. Also known as a vehicle-miles traveled fee.250
Mode switching: The partial or complete shift of freight operations from truck to rail. Also see:
Freight efficiency
Natural and working lands: Landscapes — including forests, grasslands, croplands, wetlands and
urban greenspaces — that sequester carbon and provide significant and cost-effective opportunities to reduce or offset greenhouse gas emissions.251 Also see: Carbon sequestration and storage,
Greenhouse gas emissions
Net-zero emissions: As it relates to greenhouse gas emissions, net-zero emissions is achieved
when greenhouse gas emissions from human activities are balanced out by removing greenhouse
gases from the atmosphere, a process known as carbon removal. Carbon removal can be carried
out via carbon sequestration and storage as well as through the use of carbon removal technology.252,253 Also see: Carbon sequestration and storage, Greenhouse gas emissions
Net-zero energy building/home: Buildings and homes that combine energy efficiency and renewable energy generation to consume only as much energy as can be produced on site through
renewable resources over a specified time period. Also known as a zero energy building. Also see:
Energy efficiency, Renewable energy
Noxious weed: Any plant designated by federal, state or local government officials as injurious
to public health, agriculture, recreation, wildlife or property. Once a weed is classified as noxious,
authorities can implement quarantines and take other actions to contain or destroy the weed and
limit its spread.254
Ocean acidification: The change in chemistry of ocean waters due to an increased uptake of
carbon dioxide from the atmosphere. Due to the increased concentration of carbon dioxide in the
atmosphere, oceans are absorbing more carbon dioxide. This results in ocean waters becoming
more acidic. Increases in water acidity impact ecosystems and wildlife, particularly when ocean acidification is combined with coastal acidification.255 Also see: Coastal acidification, Rapid climate change
Off-peak charging: Charging an electric or plug-in hybrid electric vehicle at times when the local
energy demand (and cost) on the electrical grid is low. Also see: Electric vehicle, Grid stability, Plug-in
hybrid electric vehicle, Time-of-use rates
Offshore wind energy: Electricity produced by offshore wind turbines that connect to the electrical
grid on land through a series of cable systems buried under the sea floor. Electricity powered by
offshore wind energy is routed through “coastal load centers” that prioritize where the electricity
should go and distribute power to the electrical grid.256 Also see: Renewable energy
Plug-in hybrid electric vehicle: A type of zero-emission vehicle that is a combination of a gasoline
vehicle and an electric vehicle; as such, it has a battery, an electric motor, a gasoline tank and an
internal combustion engine. For the purposes of Delaware’s Climate Action Plan, a plug-in hybrid
electric vehicle differs from an electric vehicle.257 Also see: Electric vehicle, Zero-emission vehicle
Public utility tax: As it relates to Delaware, a public utility tax is a tax imposed on firms that provide steam, gas, electric, telephone, telegraph or cable television services within the state. With
the exception of cable television services, receipts from sales to residential users are exempt from
this tax. A separate license tax is based on gross receipts of businesses that produce steam, gas or
electricity.258

Glossary of Terms | Delaware’s Climate Action Plan

71

Rapid climate change: A nontechnical, colloquial term used to describe the rapid changes in
Earth’s climate observed over the last 75 to 150 years. Modern research has shown that human
activities, particularly the emission of greenhouse gases from the burning of fossil fuels, are “extremely likely” to be the major driver of these changes.259 Also see: Climate, Climate change, Climate
change impact, Greenhouse gases, Greenhouse gas emissions
Regional transmission organization: An independent, membership-based, nonprofit organization
that operates a bulk electric power system in a specific part of North America. The purpose of a
regional transmission organization is to ensure reliability and optimize supply and demand bids for
wholesale electric power. Eight regional transmission organizations serve the United States, and
as of 2009, these U.S.-serving organizations managed 60% of the power supplied to entities that
provide electricity to end-use customers. Delaware’s electrical grid falls under the purview of the
regional transmission organization PJM Interconnection.260
Remediation: The removal of pollution or contaminants from groundwater, surface water or soil to
protect human health and help restore environmental conditions.261
Renewable energy: Energy derived from resources that are naturally replenishing and virtually
inexhaustible in duration but limited in the amount of energy that is available per unit of time.
Renewable energy sources include biomass, hydropower, geothermal, solar and wind.262 Also see:
Clean energy, Distributed renewable energy, Offshore wind energy, Renewable energy credits, Renewable
portfolio standards, Solar renewable energy credits, Utility-scale renewable energy
Renewable energy credits: A way to track the generation, delivery and purchase of renewable
energy in the electrical grid. Each renewable energy credit represents 1 megawatt-hour (a measure
of electricity generated) that was produced and delivered to the electrical grid by a renewable
resource, such as wind or solar; when 1 megawatt-hour of electricity is generated, a credit is
generated as well. Each credit can be kept by the generating entity or sold to someone else. The
owner of a renewable energy credit can claim the property rights to the environmental, social and
other non-power attributes of the renewable energy generated with that credit. As such, renewable
energy credits represent a “currency” of sorts for the renewable energy market.263,264 Also see: Solar
renewable energy credits
Renewable energy portfolio standards: A regulatory mandate to increase the production of
energy from renewable sources (such as wind, solar and biomass) as an alternative to fossil fuel
and nuclear electric generation.265 Delaware’s Renewable Energy Portfolio Standards require the
state’s electric utilities to get an increasing percentage of their electricity from renewable sources.266
Also known as renewable electricity standards or simply as renewable portfolio standards. Also see:
Renewable energy
Renewable natural gas: An energy product, primarily consisting of methane, that is produced by
the decomposition of organic matter and then processed to purity standards. Renewable natural
gas is often captured at landfills, wastewater treatment plants and agricultural facilities and can
replace other types of fossil fuels. Also known as biogas.267 Also see: Anaerobic digestion, Methane,
Methane capture
Resilience: The ability to “bounce back” after hazardous events rather than merely reacting to
impacts.268
Rolling easement: A planning and development approach to low-lying coastal lands that is based
on the premise that land must eventually give way to rising sea levels. Rolling easements use landuse and legal tools to allow wetlands and beaches to migrate inland as people remove buildings,
roads and other structures from land that becomes submerged from sea level rise.269 Also see: Sea
level rise, Wetland migration
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Route optimization: The process of determining transportation routes for both time- and cost-effectiveness.270 This does not necessarily mean finding the shortest route by distance. Route optimization can help manage transportation costs, reduce greenhouse gas emissions and move goods
more efficiently.271 Also see: Freight efficiency, Greenhouse gas emissions
Sea level rise: An increase in the average level of the ocean surface, caused primarily by two factors
related to global warming: the added water from melting ice sheets and glaciers on land and the
expansion of seawater as it warms.272 Delaware lies in a sea level rise “hotspot,” where sea levels
are rising faster than elsewhere in the world due to a combination of both sinking land and climate
change.273 Also see: Climate change impacts, Greenhouse gases, Rapid climate change, Rolling easement
Sequestration: See Carbon sequestration and storage
Solar renewable energy credits: A form of renewable energy credits generated by solar energy
photovoltaic systems. Also see: Renewable energy credits
Stretch codes: A building energy conservation code, or compliance pathway, that is more aggressive than a base energy code. Stretch codes are often locally mandated and are compared to the
base code enforced at a higher jurisdictional level (such as the state level). However, stretch codes
can either be voluntary or mandatory. The main purpose of stretch codes is to help buildings
achieve greater energy savings and implement advanced building practices. Also known as reach
codes.274,275 Also see: Building codes, Energy conservation codes, EV-ready building codes
Subaqueous lands: Land located below the limits of low tide and thus always underwater.276
Sustainability: The creation and maintenance of conditions under which humans and nature can
exist in productive harmony to support both present and future generations.277
Tax ditch: A governmental subdivision of the state, formed by a legal process to oversee the
drainage of a specific watershed area. A tax ditch organization is made up of all landowners of the
watershed area. Tax ditches were created for and designed to move normal water flows off agricultural lands to keep them productive.278
Telecommuting: A situation in which someone works for an organization from their home and
communicates with the main office and customers primarily by phone or email.279
Time-of-use rates: An electricity pricing structure in which rates vary according to the time of day,
season and/or day of the week (weekday or weekend/holiday). Higher rates are charged during
the peak demand hours and lower rates during off-peak (low) demand hours. This rate structure
incentivizes people to shift energy use from peak hours to off-peak hours.280 Also see: Grid stability,
Off-peak charging
Toxicology: The scientific study of the negative effects that chemicals have on living organisms.281
Transfer of development rights: A market-based tool that allows communities to focus development in designated growth areas away from natural landscapes, drinking water sources and farmland. Also known as transfer of development credits.282
Travel demand management: The implementation of strategies and policies aimed at using
transportation resources more efficiently and reducing the need for travel by single-occupancy
vehicles.283 Also see: Vehicle miles traveled
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Utility-scale renewable energy: Large renewable energy projects, usually defined as those that
are 10 megawatts or larger. Such projects can often benefit from state and local policies and
programs that help to address and overcome potential barriers to implementation.284 Also see:
Renewable energy
Vector: Living organisms that can transmit infectious diseases between humans or from animals to
humans.285 Also see: Vector-borne disease
Vector-borne disease: A disease that results from an infection transmitted to humans and other
animals by blood-feeding organisms, such as mosquitoes, ticks and fleas.19 Also see: Vector
Vehicle miles traveled: A measure of the amount of travel for all vehicles in a geographic region
over a given period of time. Vehicle miles traveled is calculated as the sum of the number of miles
traveled by each vehicle. Also see: Travel demand management
Vehicle-to-grid technology: The technical capability that allows electricity to flow from zero-emission vehicles to the electrical grid.286 Also see: Grid stability, Zero-emission vehicle
Waterborne disease: A disease caused by microorganisms, biotoxins or toxic contaminants in
water that leads to illnesses such as cholera, schistosomiasis and other gastrointestinal problems.
Outbreaks of waterborne diseases often occur after heavy precipitation events.287
Weather: Atmospheric conditions that occur locally over short periods of time, from minutes to
hours or days. Familiar examples include rain, snow, clouds, winds, floods and thunderstorms.288
Also see: Climate
Weatherization: A range of practices aimed at weatherproofing and installing energy-efficient
measures in a building or home to improve the structure’s envelope, heating and cooling systems,
electrical system and electricity and fuel consumption.289 Weatherization programs can include
home energy audits, air sealing, insulation, moisture control and ventilation.290 Also see: Energy
efficiency
Wetland: An area where the frequent and prolonged presence of water at or near the soil surface drives and supports a system of plants and animals that are adapted for wet soil conditions.
Swamps, marshes and bogs are well-recognized types of wetlands.291 Also see: Wetland migration
Zero-emission vehicle: A vehicle that has the potential to produce no tailpipe emissions. It can still
have a conventional internal combustion engine, but it must also be able to operate without using
it. Examples include electric, plug-in hybrid electric and hydrogen fuel cell vehicles.292 Also see: Electric
vehicle, Hydrogen fuel cell vehicle, Plug-in hybrid electric vehicle
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