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Executive Summary

The Maryland Commission on Climate Change (the Commission) exists to advise the governor and General
Assembly on strategies for reducing greenhouse gas (GHG) emissions and preparing for and adapting to the
impacts of climate change. In 2021, the Commission engaged in significant activities in pursuit of the body’s
specific statutory charges while ensuring that environmental and climate justice considerations are integrated
across its work and recommendations.

The Commission’s working groups heard from experts on topics including decarbonizing the buildings sector,
the power sector, and the transportation sector; the impact of climate changeon coastal construction, labor
and manufacturing, and the agricultural community; natural solutions to climate change including carbon
sequestration from forests and healthier soils; new targets for solar development and the offshore wind supply
chain; emerging technologies; energy efficiency in homes and at businesses; and long and short-term climate
resiliency and coastal hazard mitigation. The working groups developed the recommendations that are
included in this Commission Report.

Creating a Building Energy Transition Plan was a special focus this year. The State’s 2030 Greenhouse Gas
Reduction Act (GGRA) Plan called on the Commission to produce a Building Energy Transition Plan in 2021 to
flesh out the policies that are needed to decarbonize the residential and commercial buildings sectors. That
Plan is included as an appendix to this Commission Report.

The Commission’s recommendations that are included in this Commission Report and the Building Energy
Transition Plan are meant to guide state agency leaders, elected officials, legislators, and other stakeholders to
meet the 2030 GGRA Plan goals and the Commission’s recommendation that the state should achieve net-zero
GHG emissions economywide by 2045. The Commission presents a set of recommendations herein in the
following areas:

Buildings

Transportation

Power

Short-Lived Climate Pollutants

Biomass

State Government Operations

Carbon Sequestration

Adaptation and Resilience

Environmental Justice, Climate Justice & Public Health

Education, Communication, and Outreach

Woven across the recommendations is a focus on creating economic opportunity and jobs as the state
simultaneously tackles climate and energy transitions; preparing our residents and infrastructure for the
impacts of climate change like rising sea levels, increased flooding, and changing weather conditions; and
centering equity and justice to ensure that all people, especially those who have historically been left behind,
can benefit from state efforts, policies, and programs.
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Message from the Chair

[To be added by November 15]
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Introduction

The Maryland Commission on Climate Change (Commission) is an independent, statutory body established
under Executive Order (01.01.2007.07) charged with developing an action plan and firm timetable for
mitigating and adapting to the impacts of climate change in Maryland. As a result of the work of more than
100 stakeholders and experts, the Commission produced a climate action plan which was the catalyst for the
Greenhouse Gas Emissions Reduction Act of 2009 (GGRA of 2009).

In 2014, a second Executive Order (01.01.2014.14) expanded the scope of the Commission and its membership
to include non-state government participants. The 2015 legislative session; the Commission was codified the
into law. Tasks and responsibilities in the 2014 Executive Order were maintained. In statute, the Commission is
charged with advising the Governor and General Assembly "on ways to mitigate the causes of, prepare for, and
adapt to the consequences of climate change". Serving in an advisory capacity, the Commission is focused on
climate mitigation, but in congruence the Commission ensures that environmental and climate justice
considerations are reflected in all recommendations. Fulfilling this role, the focus is to:

e Provide independent advice on setting and meeting GHG emission reduction targets

e Review the most up-to-date climate change science and how it informs State efforts on greenhouse
gas mitigation, adaptation, resiliency, economics, and policy

e Engage with a wide range of organizations and individuals to share evidence and analysis

The Commission creates an annual report for the governor and the Maryland General Assembly to provide
recommendations on the necessary steps to avoid the most dramatic impacts of climate change in Maryland.
The Commission is diverse. It is comprised of citizens, stakeholders, and policymakers who serve to advise the
Maryland Department of Environment (MDE) which develops the plan to mitigate and adapt to the impacts of
climate change. The plan is a requirement of the Greenhouse Gas Emissions Reduction Act - Reauthorization of
2016 (GGRA). The.Commission also recommends goals, strategies, programs, and policies aimed at mitigation,
adaptation,and resiliency responses to climate change.

This set of recommendations is the key deliverable produced as the result of the annual meetings of the
Commission process.

Maryland’s Greenhouse Gas (GHG) Emission Reduction Goals and National Commitments

In recognition of the escalating urgency of climate change and the reduction pathways recommended by the
IPCC ARG special report, the Commission applauds our federal partners for setting a U.S. climate target to
reduce net GHG emissions at least 50-52 percent below 2005 levels by 2030.

In the 2020 annual report, the Commission recommended that Maryland should adopt more ambitious GHG
reduction goals by amending the relevant provisions of the GGRA of 2016 to include a statewide gross
emissions reduction goal of at least a 50% from 2006 levels by 2030, with a requirement to develop a planin
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recognition of the finding by the Intergovernmental Panel on Climate Change (IPCC) that developed countries
will need to reduce GHG emissions to net-zero as early as 2045.

Maryland's climate targets cover not only carbon dioxide but also other GHGs. The state reduction targets are
calculated based on gross GHG emissions, as opposed to net emissions, and relative to a 2006 baseline. On
balance, a gross reduction goal of at least 50% by 2030 and net-zero by 2045 would be consistent with
developed nations’ responsibilities to follow the steeper end of global reduction pathways evaluated by the
IPCC.

Maryland has made considerable progress in reducing GHG emissions since 2006 and is recognized as the
leading state in the nation for reducing GHG emissions while growing its economy. The State has a
comprehensive plan to cut emissions in half by 2030 but the implementation of the 2030 GGRA Plan will be
challenging. Achieving the mitigation and adaptation goals detailed.in the 2030 GGRA Plan will require
unprecedented partnership and collaboration across all levels of government.

In 2020, the state overcame significant adversity in responding to the COVID-19 pandemic. The year was
marred by uncertainty and delay in implementing some key climate strategies. Still, despite the pandemic,
some progress was made. Sustaining progress will require sustained leadership, underpinned by ambitious
goals. The Commission’s recommendation that the state adopt a net-zero goal requires that all policy
decisions, initiatives, and legislation be consistent with that goal.

This report offers numerous well vetted and ambitious recommendations. The recommendations are urgently
needed. Some build on current policies and suggest ways in which those existing policies can be strengthened
or enhanced. The Commission'is dedicated to ensuring that policy recommendations consider impacts to all
people, especially those who have historically been marginalized and overburdened.

Throughout the year, the Commission discussed many topics and determined that certain policy proposals
must be delayed. Those policy proposals will be included in each working group’s 2022 work plan and will be
considered by the Commission in the coming year.

mde.maryland.gov/MCCC | climate.change@maryland.gov




Recommendations

These Commission recommendations are meant to guide Maryland policymakers on decisions related to
reducing GHG emissions from all sectors of Maryland’s diverse economy in accordance with the 2030 GGRA
Plan, and to achieve net-zero emissions by 2045. The recommendations are further meant to influence
decisions related to adaptation, resiliency, and climate and environmental justice.

Buildings

The full text of the buildings recommendations can be found in the Building Energy Transition Plan (attached to
this report).
1. Adopt an All-Electric Construction Code
2. Develop a Clean Heat Retrofit Program
A. Retrofit 100 percent of low-income households by 2030
B. Encourage fuel-switching through EMPOWER beginning in 2024
C. Encourage beneficial electrification through EmPOWER beginning in 2024
D

. Target 50 percent of residential HVAC and water heater sales to be heat pumps by 2025, 95
percent by 2030

E. Align energy plans, approvals, and funding with the objectives of this Plan
Create a Building Emissions Standard
Develop Utility Transition Plans
Prioritize an equitable level of benefits for all Marylanders
Improve interagency coordination for holistic building retrofits
Use federal funds for comprehensive retrofits of low-income housing

Sunset financial subsidies for fossil fuel appliances within EmPOWER

o ©® N o U B W

Offer incentives for net-zero energy all-electric new buildings

10. Lead by example through the electrification and decarbonization of state buildings

11. Allow local jurisdictions to set higher fines for non-compliance on building performance
12. Offer tax credits or other incentives for enhanced energy efficiency in new construction

13. Allow above-code green programs to comply with the state-adopted International Energy
Conservation Code (IECC)

14. Allow a portfolio approach to renewable energy generation
15. Evaluate property tax assessment processes to support decarbonization efforts

16. Identify locations that need grid upgrades to accommodate new all-electric buildings

mde.maryland.gov/MCCC | climate.change@maryland.gov




Transportation

17.

18.

19.

20.

21.

22.

23.

24.

The State should continue to provide valuable assistance with the hope of joining a strong and
equitable Transportation Climate Initiative (TCI) Program to reduce pollution and improve
transportation options in communities throughout the mid-Atlantic region.

State agencies should identify regulatory and policy mechanisms that encourage the development and
use of low and zero emission technologies and fuels and provide recommendations for amendments.

State agencies should expand financial incentives for purchase of zero emission vehicles (ZEVs) and
installation of electric vehicle (EV) supply equipment (EVSE). Incentives should be structured to ensure
equitable disbursement and deployment of EVSE in under-served communities and rural areas.

MDOT should continue the expansion of ‘Commuter Choice Maryland’ Travel Demand Management
programs to reduce congestion and emissions associated with commuter travel. State agencies should
seek partnerships that recognize employers and organizations for offering transportation benefits and
creative program incentives to their employees.

State agencies should identify and install charging infrastructure at State sites to support government
owned vehicle electrification as well as identify fleet vehicles eligible for conversion that will meet
legislative ZEV purchase requirements.

The State should enact policies requiring the transition of diesel school buses to ZEV beginning as soon
as possible with a full transition no later than 2040.

The State should enact policies requiring the transition of all locally operated transit (LOT) passenger
buses to ZEV beginning as soon as possible with a full transition no later than 2040.

As a signatory of the Medium and Heavy-Duty Truck ZEV MOU, the State should work through the
existing multi-state ZEV Task Force facilitated by the Northeast States for Coordinated Air Use
Management (NESCAUM) to develop and implement a ZEV action plan for trucks and buses.

Power Sector

25.

26.

As part of the third program review of the Regional Greenhouse Gas Initiative (RGGI), MDE and the
Public Service Commission (PSC) should champion program improvements, including an emissions cap
which reduces CO2 emissions from regulated sources to zero by 2040 with cost controls, enhanced
public health protections, particularly for environmental and climate justice communities; and ensure
that the program provides significant job and economic benefits to all Marylanders.

The State should expand the development of offshore wind energy resources and the accompanying
industry supply chain and workforce work by streamlining permitting and regulatory processes in
collaboration with SMART-POWER partner states.
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Short-Lived Climate Pollutants

27. MDE should continue evaluating and drafting regulatory options to address methane emissions from
the natural gas distribution system.

28. The STWG should support the experts at MDE and UMD who are developing air monitoring sites at
landfills to determine how field data can improve the accuracy of methane emissions monitoring at
point sources.

29. MDE should consider including black carbon data in the state GHG inventory.

30. The STWG's expert subgroup on livestock and animal feed should conclude their assessment of the
feasibility of additives to cattle feed to reduce animal emissions of methane.

Biomass-to-Energy

31. The state should use waste from timber slash (i.e., woody material typically left behind after a timber
harvest), thinnings for healthy and climate-adapted forest stand densities, urban tree management,
the wood products industry, and untreated wood that otherwise would be recycled or landfilled for
mid-sized (1-2 MW) combined heat and power systems or thermal-only systems.

32. The Maryland Department of Natural Resources (DNR) should track new and existing woody biomass
to energy facilities in the state along with their feedstock and report this as part of DNR’s annual GGRA
progress report. Through partnerships with regulatory and incentive agencies (i.e., MDE and MEA),
DNR should ensure the sourcing of wood fuels does not exceed the supply through the sources
mentioned above.

33. The state should allow for thermal renewable energy credits to be generated from solely woody
biomass to energy facilities where the woody biomass is sourced from timber slash, thinnings for
healthy and climate-adapted forest stand densities, urban tree management, the wood products
industry, and untreated wood that otherwise would be recycled or landfilled. Currently only facilities
that co-fire with a majority of manure can qualify.

State Government Operations
34. DGS should report annually on GHG emissions for all state government operations and oversee the
development of an interagency Climate Action Plan that aims to achieve net-zero emissions by 2035

across all state operations for scope 1 & 2 emissions. All state-funded operations including the
University System of Maryland should be included in the GHG report and Climate Action Plan.

Technology

35. The STWG has expanded its membership with experts in new technologies. As the impacts of climate
change continue to become a threat to ecosystems and human health, a substantial number of
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innovative concepts are evolving. STWG will continue to compile information (articles and webinars) of
potential interest to the Commissioners. Specifically, STWG will focus on feasible energy storage for
renewable energy sources and advances in direct capture and storage of carbon (CCS) technologies.

36. As requested by MCCC and MDE, STWG will provide scientific guidance related to setting priorities on
how Maryland can achieve GHG reduction goals set by state or federal legislation. STWG members will
coordinate with other working groups and respond to their requests for information. STWG will work
with other working groups to identify common science and engineering priorities for planning or
implementation of strategies that may arise in 2022. STWG will continue to host webinars on emerging
science and technology topics as requested by MCCC, its working groups and agencies.

37. The state should provide incentives for solar domestic hot water systems, especially in multifamily
buildings.

Carbon Sequestration

38. MDE, in collaboration with MDA and MDNR, should include agricultural soil carbon and blue carbon
within the 2023 GHG inventory based on the best available science to support a full ongoing
assessment of Maryland’s natural carbon sinks. Achieving this recommendation may require additional
engagement with expert scientists, the U.S. Climate Alliance, or other funding partners.

39. MDE, in collaboration with MDA and DNR, should work to provide clarity on Natural and Working
Lands (NWL) project eligibility for multiple forms of conservation finance, including low-interest loan
financing and voluntary carbon markets, and position the state for leadership on innovative private-
public partnerships for environmental restoration.

40. In support of a Maryland net-zero GHG goal, MDE, in collaboration with MDA and DNR, should
complete a comprehensive assessment of potential strategic pathways for growing the state’s natural
carbon sinks. Such an effort should begin by leveraging the science and research on NWL currently
included within the 2030 GGRA Plan and GHG Inventory. Implementing this recommendation may
require additional engagement with scientists, the U.S. Climate Alliance, or other funding partners.

41. STWG will support MDE, DNR and external partners (COMPASS, Restore America’s Estuaries) to
explore the opportunities associated with blue carbon for carbon sequestration, protecting shorelines
and enhancing the tidal ecosystem. Blue Carbon is defined as the carbon accumulating in vegetated,
tidally influenced ecosystems such as tidal forests, tidal marshes and intertidal to subtidal seagrass
meadows. Blue carbon exhibits significant potential for both mitigating and adapting to the adverse
impacts of climate change. Three events are planned in late 2021 and early 2022 to cover: (a)
methodology for quantifying blue carbon sequestration potential, (b) innovative models to finance
blue carbon projects, and (c) highlight wetland restoration and other nature -based solutions that have
been implemented in Maryland.
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42. The STWG will assist MDE and DNR in reviewing and supporting the Ocean Acidification Research and
Monitoring Action Plan as part of the state’s membership in the International Alliance to Combat
Ocean Acidification. Building on the workshop of regional scientists who are working on ocean
acidification within the Chesapeake Bay the following recommendations are proposed for 2021:
Coastal acidification exists at the intersection of climate mitigation and habitat protection. Ocean
acidification can impact commercial, recreational and subsistence shellfish fisheries. Efforts to address
coastal acidification or to enhance blue carbon ecosystems (marshlands) achieve GGRA priorities while
advancing ecosystem restoration. Communities that are resilient to climate change with healthy
natural resources are better positioned to become equitable vibrant communities with thriving diverse
economies.

The STWG will continue to support the Maryland Ocean Acidification Action Plan’s® goal of 'Improving
Scientific Understanding'. The STWG will convene interested STWG members and external partners to
advise on the following:

e Enhancement of the existing state government monitoring networks to improve the
understanding of the carbonate system of the Chesapeake Bay and the potential impacts of
coastal acidification on important resources;

e |dentification of priorities for research on coastal acidification relevant to the state including
linkages with submerged aquatic vegetation and Blue Carbon;

o Development of essential communication themes for the key audiences identified in
Maryland’s Action Plan will be shared with.the ECO Working Group.

State agencies are currently formulating a proposal for enhancing MDE and DNR monitoring networks.
The intent is for the STWG to be provided the opportunity to review and advise on this proposal in
2022.

Adaptation and Resiliency

43. Maryland Climate Adaptation and Resilience Framework: Building on its success over the past two
years, with the Commission approval of the Framework, the ARWG along with state, local and non-
governmental partners will develop a 2022 work plan that outlines implementation steps for the
Framework. The work plan will include specific strategies and goals for prioritization in 2022 and
identify partners' who will lead the implementation. The ARWG will establish a subgroup to lead the
implementation of Cross-Framework priorities. The priority will be to establish an effective tracking
system to measure progress on the Framework as it moves into implementation and develop an online
platform to house the Framework and the newly created tracking system. This will ensure
accountability and transparency in the implementation of the Framework and progress on adaptation
goals for the state.

44. Advance Saltwater Intrusion Plan recommendations: The state agency saltwater intrusion team will
request that DNR, MDE, MDP, MDA, and the Critical Area Commission identify strategies and solutions
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that align opportunities to support wetland migration and inform a statewide wetland adaptation plan.
The state agency saltwater intrusion team recognizes that landscape scale coastal change is occurring
in parts of Maryland and that rapid coastal change impacts local economies as land use changes with
rising seas and intruding saltwater. The team recommends that existing state strategies prioritize the
most vulnerable parts of Maryland's coast and support local governments, local planning and
conservation tools, and local landowners seeking to protect land while possible, protect the capacity of
land to transition, consider alternative transitional land uses, and/or to relocate when conditions
become unsustainable. Lands most impacted will be stewarded to adapt to changing coastal
conditions, improve resilience for landward properties, and maximize co-benefits like supporting
wetland migration, while protecting private property rights and values: (Saltwater Intrusion Plan team)

45. Building capacity to compete for Natural Infrastructure Resiliency Funds - The ARWG continues to
recognize the need to prepare Maryland and its communities to take advantage of upcoming federal
funding (i.e., FEMA, NOAA, USACE) and public private partnership (P3) opportunities that promote the
use of natural infrastructure to build resilience to climate impacts. ARWG and its partners will continue
to explore and expand the potential use of the Targeted Resiliency Area effort to serve as a
prioritization tool for the larger-scale funding opportunities that are emerging. DNR will lead a group of
ARWG partners throughout 2022 to discuss landscape-level needs for Natural and Nature-based
(NNBF) project identification so that Maryland.and its communities are better situated to compete for
future funding.

46. When requested by DNR, STWG will review recommendations on resiliency indicators at the project’s
website (https://mdcoastaladaptation.net).

Environmental Justice, Climate Justice, and Public Health

47. Like other working groups and the Commission, ARWG will work to ensure that an environmental
justicedens is used in all its programming and initiatives. ARWG will look to expertise and collaboration
with the Maryland Commission on Environmental Justice and Sustainable Communities (CEJSC) as well
as the Commission’s Climate Justice team to advise and ensure underserved communities are given
the assistance needed to prepare for and adapt to the impacts of climate change. ARWG recommends
that it, and all necessary partners, explore and identify an intervention to address the intersection of
urban heat, climate change, vulnerabilities, and environmental justice.

48. STWG will assign a member to track and contribute to the Commission’s focus on climate justice
issues. STWG will embed principles of climate justice as needed into reviews and recommendations
and engage additional professional experts as needed.

49. One of the most immediate impacts of climate change in Maryland is expected to be heat. Heat waves
are expected to increase in frequency, daily elevated temperatures, daily high-lows, and duration.
Heat waves disproportionately impact the elderly, those with co-morbidities and disadvantaged
communities. STWG will help the EJ team and the ECO working group understand the impacts of heat
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waves on human health and what mitigation mechanisms are feasible within Maryland. This effort
should include the Maryland Department of Health, the Department of Housing and Community
Development, the Maryland Emergency Management Agency, the Maryland Energy Administration,
and the Maryland Department of the Environment.

Education, Communication, and Outreach

48.

49.

50.

51.

52.

53.

54.

The Commission should identify and share key resources and tools to assess, improve, and track
progress of specific measures that improve climate justice outcomes in Commission work products
(recommendations, work plans, meetings/discussions, membership/participation).

The Commission should build a network of regional community leaders in 2022, to seek their guidance
about climate change issues impacting vulnerable and underrepresented communities.

The Commission should identify opportunities for the chair and co-chairs to engage with diverse
audiences to discuss the Commission’s work with particular emphasis on conferences and podcasts.

The Commission should continue to coordinate with the Maryland Department of Education and other
partners like the Maryland Association for. Environmental & Outdoor Education, The Chesapeake Bay
Program, the National Association of Marine Educators, and the Maryland Climate Leadership
Academy, to identify opportunities to further collaborate and integrate climate policy and climate
action into primary and secondary education curricula in Maryland.

The Commission should explore opportunities to initiate a college level campaign to engage with
community colleges, historically black colleges and universities, and other institutes of higher learning
in the state.

The Commission should engage with representatives of Maryland’s Black, Indigenous, and People of
Color (BIPOC) communities and in the public, private, and non-profit sectors to develop partnerships
that will foster voluntary sustainable initiatives that support environmental, social, and governance
(ESG) policies.

The Commission should appoint professionals to the Education, Communications, and Outreach
Working Group that would fit into each of those sectors, with an emphasis on adding members with
graphics design or digital media skills to complement the existing skills of our membership.
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A More Equitable and Inclusive Climate Strategy

Climate change poses a significant threat to vulnerable communities with little adaptive capacity. Furthermore,
disadvantaged communities are disproportionately impacted by pollution, often stemming from previous
policy and planning decisions. Environmental (EJ) and Climate Justice (CJ) are ethical mandates that seek equal
protection from environmental and public health hazards for all people regardless of race, age, income,
culture, and social class. The state must ensure that equity and environmental justice-are key principles of
climate policies moving into 2022. The Commission is committed to incorporating environmental and climate
justice considerations into all the recommendations it makes to the state.

In 2020, the Commission chair appointed a third co-chair who is specifically empowered to ensure that
Diversity, Equity, Inclusion, and Justice (DEI) is considered and included in all Commission and working group
deliberations and products. In 2021, the co-chair led a team of Steering Committee members consisting of
appointees with environmental justice knowledge and one liaison from each-of the Commission’s working
groups. Environmental and climate justice considerations were discussedand are reflected in this report’s
recommendations to better incorporate DEIJ into state programs.

Over the course of the last year, the CJ team worked diligently to apply their expertise to some of the most
daunting climate issues facing our state. Here are highlights of a few of those accomplishments:

One of the first steps we took was to recognize that the residents in the communities, especially Black,
Indigenous, People of Color (BIPOC), marginalized individuals and underrepresented groups such as people
with disabilities, and the LGBTQ+ communities, are represented and reflected in the climate justice priorities.
We know that a one size fits all'approach is, in and of itself, contrary to equity. In reaching out to trusted
advisors in these communities, we developed a database of organizations, including faith-based groups that
serve the most vulnerable communities that are overburdened by climate change impacts. In our aim to apply
an equity lens, we recognized that for some communities, the stakes are much higher and there needed to be
a greater sense of urgency. This approach is core to our guiding principles that all actions have equity
considerations-and extra effort will be consistently applied to ensure we do our best to involve, engage, and
include historically marginalized people.

We collaborated with HBCUs and community connectors who could be a source of information for
Marylanders. An example of our outreach includes appearing on Howard University’s radio station, WHUR to
discuss resources available to' Marylanders, including financial resources to address affordability in terms of
utility expenses and energy efficiency. ECO has met with community leaders this year and will build on those
relationships in 2022. ECO also hosted an ESG webinar in partnership with Fannie Mae and the CJ team.

Equally important was our work to create a compelling mission statement that would bring clarity to our role
and illuminate our obligation to stay true to our core purpose.

The Climate Justice team supports, encourages, and ensures that the work of the Commission
facilitates equitable outcomes for all Marylanders.
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Our state, like our nation, is growing more diverse; rich diversity makes us stronger. To increase our awareness
and ability to serve our multicultural, multigenerational, multiethnic state, the Climate Justice team, along with
representatives from the CEJSC, participated in a Cultural Competency and Climate Justice Education Lab. To
become more effective in serving our diverse state, we need to understand the fundamentals of inter-cultural
competencies and identify ways to adapt our approach accordingly.

This year the commission worked to diversify our committees and working groups by elevating opportunities
to attract talent from higher education, the private and non-profit sectors, and state government.

In 2022, the commission will continue to ensure that an environmental and climate justice lens is used in all
our initiatives. We will embed principles of climate justice into reviews and recommendations and engage
additional professional experts as needed. We will continue to collaborate with the Maryland Commission on
Environmental Justice and Sustainable Communities (CEJSC) to advise and ensure underserved communities
are given the assistance needed to prepare for and adapt to the impacts of climate change. The Commission
and its partners will explore and identify an intervention to address the intersection of urban heat, climate
change, vulnerabilities, and environmental justice.

Adaptation and Resiliency Background

Climate adaptation efforts are a critical component to successfully protecting Marylanders, our natural
resources and economy from the impacts of climate change. Fortunately, Maryland has recognized that critical
need and supported a robust portfolio of adaptation and resiliency efforts across the state for well over ten
years. The Adaptation and Resiliency Working Group (ARWG) of the Commission serves as the state’s lead on
adaptation and resiliency. Through the ARWG, adaptation practitioners and partners come together
throughout the year to learn from each other, support the adaptation efforts, and work collaboratively to
move Maryland forward. Maryland saw considerable progress across a range of priorities, and within many
ongoing adaptation efforts during 2021. Following is a highlight of the most critical progress and updates for
adaptation and resiliency progress in the state; this is not a comprehensive assessment of the activities of
ARWG or the state overall.

The ARWG completed an 18-month process in the early summer of 2021 to evaluate and update the state’s
adaptation plan, with the creation of the Draft Maryland Climate Adaptation and Resilience Framework
(Framework). The intent of the Framework is to guide and prioritize action over the next ten years, specifically
in vulnerable and underserved communities.

When developing the concept for the Framework, ARWG members recognized the importance of addressing
sector-specific adaptation needs and opportunities as well as considering overarching issues that impact all
sectors. As a result, the Framework was organized into five sectors: Natural Resources & Ecosystems, Working
Lands & Natural Resources-Based Economies, Human Health, Water Resources - Quality and Quantity, and
Protecting Critical Infrastructure. In addition, there are three focus areas that were integrated into all the
sectors: Diversity and Environmental Justice, Climate Jobs and Training, and Local Government Action and
State Service Delivery.
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The Phase | and Il plans laid the foundation for this approach and were developed with a wide variety of
experts across the governmental, nonprofit, and private sectors who came together to interpret the most
recent climate change literature, evaluate adaptation options, and recommend strategies to reduce
Maryland’s overall climate change vulnerability. Recognizing the invaluable contributions of our partners in the
success of the first two phases (Phase 1 - 2008 and Phase Il - 2011), Maryland undertook a similar approach
with the Framework. Each sector and focus area had a work group, with representatives from state, federal
and local government agencies, universities, non-profits, and the private sector. Through facilitation by the
University of Virginia Institute for Engagement and Negotiation alongside the MD.Department of Natural
Resources, the ARWG and partners came together to evaluate current science; assess progress on Phase | and
Phase Il strategies, identify gaps in adaptation activities in Maryland, and develop a suite of prioritized goals
and strategies for each of the sector and focus groups. Additionally, a project team identified cross-Framework
priorities, and recommended goals and strategies that are essential to ensure the successful implementation
of the Framework and ensure all climate resiliency benefits are realized. After drafting, the Framework moved
into a robust review process. That process, still underway at the end of 2021, will include review periods for
agency and partner leadership, the Commission and its working groups, and public comment. Once the review
period is complete and comments incorporated, Maryland will have an updated, comprehensive plan to guide,
prioritize and track the adaptation efforts throughout the state, ensuring that Marylanders, our natural
resources, and economy are protected now and into the future. The ARWG anticipates delivery of the final
Framework in 2022.

In 2020, DNR’s Chesapeake and Coastal Services (CCS) funded the University of Maryland Center for
Environmental Sciences - Integration-and Application Network (UMCES-IAN) to develop a Maryland Coastal
Adaptation Report Card (Report Card) and suite indicators to track Maryland’s adaptation progress. Through a
year-long partnership with/ ARWG, its members, stakeholder workshops, and expertise within their
organization, UMCES-IAN reviewed existing adaptation metrics, discussed targets and goals of state climate
adaptation work, and developed a series of metrics to track progress towards these goals. The report card
provides a high-level overview to decision and policy makers, including a thorough methodology providing the
scientific rationale for the indicators, their thresholds and the data used to calculate the scores. The Report
Card will.be a first of its kind when it is released by the end of this year. The Report Card will be used by the
Commission, ARWG, and others across the state and region to monitor progress toward climate adaptation
goals in Maryland.

The ARWG and its partners have worked throughout the year on the other priority actions and ongoing
activities outlined in the 2020 Maryland Commission on Climate Change Annual Report. The Water Quality and
Climate Change Resiliency Portfolio is currently evaluating criteria to identify Targeted Resiliency Areas (TRA) -
previously referred to as Resiliency Opportunity Zones - areas with restoration and conservation potential that
provide high value resiliency benefits for communities, economies, public lands, and important ecosystems.
Once the TRA's are established, DNR will work closely with climate affected communities and public, private,
and non-profit sectors, to establish a portfolio of projects within these areas, solicited through the Grants
Gateway that work together to optimize resiliency benefits and leverage important habitat, water quality and
GHG mitigation gains. The Grants Gateway is a streamlined grant application portal from DNR CCS that
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provides a single point of entry for financial and technical assistance opportunities that provide support to
government and non-governmental organizations and academic institutions in their efforts to address
restoration, resiliency and technical assistance needs.

The Maryland Department of Planning (MDP), who is an active member on ARWG and serves as the lead for
the Saltwater Intrusion Plan priority activity, continued to implement the recommendations of the Saltwater
Intrusion Plan by convening the State Agency Saltwater Intrusion Plan Workgroup (The Workgroup). The
Workgroup saw progress on two recommendations, 1) develop the first phase of a statewide wetland
adaptation plan and 2) expand coastal resilience easement efforts led by DNR.

These efforts further the work outlined in the 2019 Maryland Saltwater Intrusion Plan.

The Maryland Climate Leadership Academy (MCLA) continued to operate in a fully virtual capacity in 2021. This
allowed the MCLA to continue to provide continuing education and executive training programs specifically
designed for state and local government officials, infrastructure executives and business leaders even as
COVID-19 continued to limit live functions. In 2021, the MCLA offered training and capacity building to 80
individuals across all their offerings including four cohorts of the Certified Climate Change Professionals (CC-P)
course, and two webinars each from the Maryland Energy Administration (MEA), Maryland Department of
Health (MDH) and the Maryland Emergency Management Agency (MEMA). Recordings of the offerings, and
additional information on MCLA trainings can be found on the website, https://www.mdclimateacademy.org/.

The MCLA continues to support the work of the Commission, by educating a community of climate smart local
government and infrastructure leaders.

The integration of environmental and climate justice principles and approaches saw mixed success in 2021
across ARWG activities and partner efforts. The Framework effort includes a focus area dedicated to Justice,
Equity, Diversity, and Inclusion (JEDI), and includes recommendations, key strategies, and action items to
inform more equitable adaptation efforts. The ARWG and partners look forward to using the Framework as a
guide for best incorporating environmental and climate justice initiatives and JEDI considerations into efforts in
2022.

Maryland recognizes the need to invest, support and expand adaptation and resiliency efforts to effectively
address climate change impacts to their resources and communities. Continued investment in, and support of
adaptation and resiliency programs, projects, and partnerships are essential if Maryland is to meet the critical
need to combat risks associated with climate impacts now and in the future.
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Update on the Science — Informing the Process

The Commission continues to rely on scientific evidence to guide its evaluations and recommendations.

The United Nations Intergovernmental Panel on Climate Change (IPCC) released the Physical Science Basis
Reportl (PSB Report) Sixth Assessment in August 2021. This report was conducted by 234 contributing authors
synthesizing more than 14,000 scientific references. The primary findings provide stark evidence of the
accelerating need for actions to reduce GHG emissions and the importance of the work of the Commission.
Improvements in the ability to monitor the environment and the unprecedented collaboration of the global
scientific community to better understand the changing climate has resulted in less uncertainty than described
in the 5th Assessment Report although some significant drivers of the consequences of climate change such as
the behavior of the cryosphere (ice and the polar regions) continue to.change at an increasing and yet poorly
understood rate.

Selected significant findings of the PSB Report include:

It is unequivocal that human influence has warmed the atmosphere, ocean, and land.
Widespread and rapid changes in the atmosphere, ocean, cryosphere, and biosphere
have occurred. [Finding A.1]

This is a momentous change from the 5th Assessment that concluded that human influence is
“extremely likely to have been the dominant cause of the observed warming since the mid-20th
century”

The scale of recent changes across the climate system as a whole and the present state of
many aspects of the climate system are unprecedented over many centuries to many
thousands of years. [Finding A.2]

Global surface temperature will continue to increase until at least the mid-century
under all emissions scenarios considered. Global warming of 1.5°C and 2°C will be
exceeded during the 21st century unless deep reductions in CO2 and other greenhouse
gas emissions occurin the coming decades. [Finding B.1]

Many changes in the climate system become larger in direct relation to increasing global
warming. They include increases in the frequency and intensity of hot extremes, marine
heatwaves, and heavy precipitation, agricultural and ecological droughts in some
regions, and proportion of intense tropical cyclones, as well as reductions in Arctic Sea
ice, snow cover and permafrost. [Finding B.2]

Continued global warming is projected to further intensify the global water cycle,
including its variability, global monsoon precipitation and the severity of wet and dry
events. [Finding B.3]

Many changes due to past and future GHG emissions are irreversible for
centuries to millennia, especially changes in the ocean, ice sheets and global sea level. [Finding B.5]
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From a physical science perspective, limiting human-induced global warming to a
specific level requires limiting cumulative CO2 emissions, reaching at least net zero CO2
emissions, along with strong reductions in other GHG emissions. Strong, rapid

and sustained reductions in CH4 emissions would also limit the warming effect resulting
from declining aerosol pollution and would improve air quality. [Finding D-1]

The PSB report will guide discussions at the Conference of Parties (COP 26) meeting in November 2021 that
will also discuss current Nationally Determined Contributions (NDCs) to reduce GHG emissions. Current NDCs
are projected to result in a 2.7°C rise in temperature rather than the 1.5°C advised by IPCC***>® and it is
anticipated renewed and increased NDCs will be announced at COP.

There are myriad implications of climate change to Maryland that require mitigation and adaptation strategies.
The following consequences are selected based on emerging scientific findings and weather events experienced
in North America during the past year.

Greenhouse Gas Emissions®

The latest analysis of observations from the WMO Global Atmosphere Watch shows that globally averaged
surface concentrations calculated from this in-situ network for CO,, CHs and N,O reached new highs. The
growth rates of the CO,, CH4 and N»O concentrations in.the atmosphere averaged over the 2015-2017 period
for which data have been completed and processed are each about 20% higher than those over 2011-2015.
Preliminary analysis shows that in May 2018 the CO, annual mean concentration at Mauna Loa Observatory,
Hawaii, reached 417ppm [https://sioweb.ucsd.edu/programs/keelingcurve/] and the increase from 2017 to
2018 was 1.97 ppm. From January-to August 2019 the increase in the concentration (de-seasonalized trend)
was 0.85 ppm.

Temperature ’

The average temperatures for the five-year period 2015 - 2019 were the highest on record with 2020 being the
second warmest on record behind 2016. The world's seven warmest years on record have all occurred since
2014. Theaverage global temperature for 2015-2019 was 1.1 °C above pre-industrial (1850-1900) levels and
the average temperature is now 0.20°C warmer than the average for 2011-2015.

There is an increasing emphasis by scientists to conduct attribution analyses that connect changing climate
conditions to weather extremes being experienced across the globe. For example, these changes in climate
result in more frequent,longer lasting, and more dangerous heatwaves. The 2018 National Climate Assessment,
a major scientific report issued by 13 federal agencies, notes that the number of hot days is increasing, and the
frequency of heatwaves in the United States jumped from an average of two per year in the 1960s to six per
year by the 2010s. Also, the season for heatwaves has stretched to be 45 days longer than it was in the 1960s.
It is all part of an overall warming trend: the seven warmest years in the history of accurate worldwide record-
keeping have been the last seven years, and 19 of the 20 warmest years have occurred since 2000; worldwide,
June 2019 was the hottest June month ever recorded and June 2020 essentially tied it.
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Ocean

Scientific evidence is mounting of the significant changes occurring in the oceans. This is captured in the recent
IPCC report:®

Itis virtually certain that the global ocean has warmed unabated since 1970 and has taken up more than 90%
of the excess heat in the climate system (high confidence). Since 1993, the rate of ocean warming has more
than doubled (likely). Marine heatwaves have very likely doubled in frequency since 1982 and are increasing in
intensity (very high confidence). By absorbing more CO2, the ocean has undergone increasing surface
acidification (virtually certain). A loss of oxygen has occurred from the surface to 1000 m (medium confidence).

The Maryland Ocean Acidification Action Plan (2020) is developed in collaboration with the International
Alliance to Combat Ocean Acidification. * During 2021, Maryland has begun to analyze the acidification
processes within Chesapeake Bay and recommendations developed to provide further insights to the trends
being observed.

Cryosphere

During 2019 and 2020 there continued to be an alarming reduction in the amount of ice on Earth’s surface, the
so-called cryosphere. Around the world, mountain glaciers are continuing to retreat. Arctic surface air
temperatures have increased more than twice as fast as the global mean since the mid-1980s™. This is linked
to the continued decline in the extent and thickness of ice cover in the Arctic Ocean, which by mid-October
2020 was the least ever recorded at that time of the year. The decline.in ice cover is allowing the sea surface to
warm, which has far-reaching consequences for weather across the United States. As a result of the warming
of both the air and surrounding seas, the Greenland ice sheet has been losing mass at an unprecedented rate
since the 1990s, twice as fast in 2019 than the average over 2003-2016. Some scientists have suggested that
Greenland has reached thepoint of no return such that, even if global warming were to stop today, the ice
sheet would continue to shrink!. Althoughair temperatures over Antarctica are not warming as rapidly as in
the Arctic, the surrounding seas are-warming. This is destabilizing the ice shelves where massive glaciers meet
the ocean,? which alone could cause several meters of sea-level rise over the next century or two.

The IPCC Special Report® reviewed the observed physical changes in the cryosphere and projected future
changes and their implications for sea-level rise under different pathways of global GHG emissions. Sea-level
rise in the future will largely be determined by the rate of melting of polar ice sheets, which will result from the
warming of the atmosphere and surface ocean waters. For the unabated warming path we have been on, the
IPCC’s median estimate was 71 cm (2.3 feet) of sea-level rise by 2100; however, if GHG emissions were
reduced quickly enough to limit the increase of global mean temperature to less than 2°C, as per the Paris
Agreement, the median estimate was 39 cm (1.3 feet). That does not tell the full story, as the IPCC estimated
that it is possible that sea-level could rise more than 1 m this century and as much as 5 m by 2300 if global
emissions continue to grow over the next 60 years. On the other hand, it is unlikely to exceed 1 m even
through the next century if emissions can be brought to net zero by or shortly after 2050. A more recent
expert estimate generally agrees with the IPCC but suggests that sea-level rise could be even higher under an
unabated warming path®3. To put it quite simply, the future of Maryland’s low-lying coastal areas depends on
the amount of ice lost from Antarctic and Greenland ice sheets.
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Extreme Events'’

Many of the extreme events associated with climate change such as hurricanes, floods or droughts can bring
substantial loss of life or population displacement and inflict major economic impacts.

Heatwaves have been the deadliest meteorological hazard in the 2015-2019 period, with wildfires also
featuring especially in the Western United States, the Arctic, including Greenland, Alaska, and Siberia, and in
the Amazon Forest. In June 2019 alone, these Arctic fires emitted 50 Mt of CO; into the atmosphere. This is
more than was released by Arctic fires in the same month for the totality of the period 2010-2018.

The largest economic losses were associated with hurricanes and tropical cyclones. The 2017 Atlantic
hurricane season was one of the most devastating on record, with more than $125 billion in losses associated
with Hurricane Harvey alone.

The trends of increasing frequency of extreme events continues. For only the second time, the National
Hurricane Center in 2020 reached the end of the 21 alphabetical tropical storm names for the Atlantic Ocean
and the subsequent named storms used Greek letters and the naminghad reached Zeta before the end of
October™,

The frequency of billion-dollar weather-related disasters are tracked by NOAA®. During the first nine months
of 2021 new records have been set. There have been 18 separate billion-dollar weather and climate disaster
events across the United States. The disaster costs for the first nine months of 2021 are $104.8 billion, already
surpassing the disaster costs for all of 2020 ($100.2 billion, inflation-adjusted to 2021 dollars). The total costs
for the last five years ($691.7 billion) is nearly one-third of the disaster cost total of the last 42-years (1980-
2021), which is $2.085 trillion (inflation-adjusted to 2021 dollars).

Human Health

The most recent National Climate Assessment'® concluded that ongoing climate change is negatively impacting

public health by exacerbating climate sensitive health outcomes that are tied to rising temperatures and
increases in the frequency of extreme weather events. June 2021: A historic heat wave developed for many days
across the Pacific Northwest shattering numerous all-time high-temperature records across the region. This
prolonged heat dome was maximized over the states of Oregon and Washington and extended well into Canada.
These extreme temperatures impacted several major cities and millions of people. For example, Portland
reached a high of 116°F while Seattle reached 108°F. The count for heat-related fatalities is still preliminary but
is estimated at more than 1300 [Need to check].

The public health impacts of ongoing climate change among Marylanders were first outlined in the 2016 joint
report by the University of Maryland School of Public Health and the Maryland Department of Health?’. Direct
threats of increasing extreme events in Maryland are best exemplified by the experience of communities in
Ellicott City who have had to deal with three “once in a thousand-year rainfall events” over the last decade
alone. Studies have shown that rising frequencies of extreme heat and precipitation events are increasing risk
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of asthma hospitalizations, myocardial infarctions, and motor vehicle accidents, as well as food and
waterborne illness in Maryland®%2. More recent work has demonstrated how climate change can
simultaneously impact ecosystem health and human health. For example, wintertime temperature anomalies
are changing the timing of spring onset, which is closely linked with the tree pollen season, and thus,
increasing the risk of asthma hospitalization in Maryland 232>,

Since the ongoing trends in increasing frequency of extreme events are projected to continue in the near
future, protecting public health will require the capacity to anticipate and adapt to these new threats. This
should be supported by a clear understanding of underlying community vulnerabilities. For instance, a
community may be more vulnerable because they are disproportionately exposed to the new threats, such as
inner-city residents with higher prevalence of poverty and air pollution exposure are excessively exposed to
heat because of the urban heat island effect, or coastal residents who are increasingly exposed to allergenic
mold because of frequent flooding. Likewise, communities may be more vulnerable because they lack the
capacity to adapt to the new threats. For example, poor communities are more vulnerable to heat exposure
because they do not have access to air conditioning, and individuals undergoing dialysis cannot cope with the
heat by drinking more water because of medical restrictions to their liquid intake. Moreover, certain
subgroups may be more vulnerable to the new threats because of their underlying conditions, such as certain
minority groups, linguistically isolated communities, those suffering from mental health issues or individuals
living with preexisting conditions. The most recent IPCC report highlighted that keeping the ongoing warming
to 1.5°C above the preindustrial average as opposed to 2°C will reduce frequent exposure to extreme heat
waves among 420 million people. Moving forward, public health early warning systems with seasonal to sub-
seasonal lead times incorporating such community specificvulnerabilities, may help communities to better
prepare against the threats of climate change.

Wildfire

2020 and 2021 are two of the worst US wildfire seasons on record with several western states experiencing
record areas burned and smoke plumes visible in Maryland. Changing precipitation patterns and rising
temperatures combine to exacerbate the intensity and duration of dry periods, yielding more intense wildfires
that are frequently beyond our ability to control. The Western US provides examples of this year after year,
however, in 2016, the Great Smoky Mountain wildfires burned into Gatlinburg Tennessee, destroying
thousands of homes and structures, causing over $1 billion in damages, and costing 14 lives, indicating that the
Eastern US is vulnerable too. Future climate projections for the region anticipate increases in the frequency of
both high and low precipitation events with an overall trend of drying soils®. In the US (1992-2015),
approximately 44% of wildfires were ignited by lightning, but they accounted for over 70% of land burned?®.
Lightning strikes are likely to increase with climate change, but to an uncertain degree in the US, with
projected increases ranging from slight?” to as much as 50%2.

The potential for increasing wildfire in Maryland and implications for carbon emissions and sequestration are
uncertain, although Maryland scientists at DNR and academe continue to monitor and research the changing
landscape characteristics of Maryland.
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These changes to the physical systems reverberate through biological and human systems, which have co-
evolved to exist under current conditions. A thorough understanding of the ramifications which accompany
unmitigated climate change, as well as the complexity of costs and benefits (economic, environmental, and
human) associated with climate action, is essential to the core function of the Commission. The scientific
community is constantly improving and refining the models and projections for various emission reduction
scenarios, providing policy makers with increasingly detailed information on which to base its decisions and
recommendations. It is the ongoing endeavor of the Commission and its working groups to ensure that Maryland
is utilizing the best science available to move forward with progress on limiting climate change (or mitigating)
and adapting to evolving conditions.
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