
An Overview

Climate Change Resource Guide: Planning, Designing, 
Operating, and Maintaining Local Infrastructure in a 
Changing Climate



Agenda
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• Introduction to 
the Resource 
Guide & Toolkit

• Overview of 
each chapter, 
with toolkit 
questions for 
each



Introduction

• Resource Guide and Toolkit 
support local DPWs and DOTs 
to prepare for climate change

• Covers 6 infrastructure service 
areas
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Resource Guide Overview

• The Resource Guide consists of six chapters to support climate resilience 
planning:
– Ch1: Introduction and Toolkit

– Ch2: The Changing Climate

– Ch3: Climate Change Impacts

– Ch4: Policies

– Ch5: Adaptation Options

– Ch6: Funding and Financing
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Toolkit Overview

• The Toolkit, within the Resource 
Guide, is a worksheet that makes the 
content from each chapter actionable 
for users, by including questions to 
consider for your work
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Ch2: The Changing Climate in the Baltimore Region



Ch2: The Changing Climate in the Baltimore Region

• Climate has been changing in the Baltimore region over the past century
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– Upward trend in annual 
temperature (+0.2°F per 
decade)

– Slight increase in annual 
precipitation, particularly 
falling in intense storms

– Sea level rise in the 
Chesapeake Bay and 
tributaries (+1.22 ft since 
1928) and increase in 
nuisance flooding



Ch2: The Changing Climate in the Baltimore Region

• Climate in Maryland will continue to change
– The Baltimore region is expected to experience changes with temperatures, rainfall patterns, sea 

levels, and extreme weather events, mostly due to an increase in greenhouse gases

• Resource Guide provides regional and jurisdictional climate projections
– Across three time horizons: near-term (2030s), medium-term (2050s), and long-term (2090s)

– Uses scenario that projects high greenhouse gas emissions with little reduction (RCP 8.5); this 
scenario is recommended by FHWA

– Climate variables that may be useful for infrastructure planning and design. For example:

 Number of days above 90°F for worker safety

 Heating/cooling degree days for facilities

 Daily freeze/thaw cycle for transportation
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Ch2: The Changing Climate in the Baltimore Region: 
Temperature

• Temperatures will dramatically increase
– Increase in average temperatures

 Historical annual average temperature of 56°F across the region is projected to reach 65°F by 2090s

– Increase in number of extreme heat days (above 90°F, 95°F) and number of heatwaves
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Ch2: The Changing Climate in the Baltimore Region: 
Precipitation

• Precipitation will fall in heavier events
– Increase in rainfall during extreme events

 Increase in the amount of precipitation in 24-hour, 10-year and 100-year rainfall events

– Average annual precipitation is not projected to increase notably
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Ch2: The Changing Climate in the Baltimore Region: 
Sea level rise and coastal storm surge

• The Baltimore region shoreline will experience increases in coastal 
flooding from sea level rise and storm surge
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– Sea level is projected to rise over 
1ft by 2050 and over 2ft by 2100

– Storm surges will become more 
severe, due to sea level rise and 
more intense storms

– Use: Interactive MDOT SHA 
Climate Change Vulnerability 
Viewer

Sea level rise inundation depths by 2050 
in Anne Arundel 

Flood depths during a 1% annual chance 
flood by 2050 in Anne Arundel 

https://www.arcgis.com/apps/webappviewer/index.html?id=86b5933d2d3e45ee8b9d8a5f03a7030c


Ch2: The Changing Climate in the Baltimore Region: 
Extreme weather

• Extreme weather events will increase in both frequency and intensity
– Increase in the strength and volume of thunderstorms and derechos, due to warming 

atmospheric temperatures

– Increase in the number of hurricanes identified as Category 3 or stronger through 2050

• Extreme cold snaps due to weakened “polar vortex” events
– This could lead to more frequent cold weather outbreaks in the northern and northeastern US

• Although currently no quantitative estimates for these changes in 
extremes, a shift towards more extreme weather should be expected

12



Toolkit Questions: The Changing Climate

1) What climate hazards are relevant to your work or project?
For each climate hazard, certain variables may be highly relevant to your service area or project 
(e.g., number of days above 90°F for worker safety; heating/cooling degree days for facilities; 
freeze/thaw days for transportation).

2) For each of the climate hazards: What are the historical climate 
conditions? How are the climate conditions changing in your jurisdiction?

Consider your planning timeframe or asset’s useful life when reviewing the projected climate 
conditions (e.g., maintenance decisions or replacement of facility mechanical components should 
consider medium-term projections (centered around 2050); construction of new long-lived 
infrastructure should consider long-term projections (end of century and beyond)).
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Ch3: Climate Change Impacts to Local Public Works and 
Transportation Departments



Ch3: Climate Change Impacts

• Jurisdictions are already seeing 
impacts from hazards across 
infrastructure service areas
– Impacts include infrastructure damage, 

increased maintenance and costs, and 
operational impacts

– Impacts can be felt disproportionately by 
vulnerable populations, including people of 
color, those who are low-income or have 
disabilities, children, and the elderly

– Across the region, heavy rain has been 
perceived are the most impactful hazard

15



Ch3: Climate Change Impacts

• Climate change will also impact the availability of financing sources for 
local governments
– Credit rating agencies are now considering potential impacts of the changing climate (which 

could affect local governments’ ability to repay)

• Climate adaptation can help:
– Ensure credit ratings are not downgraded

– Maintain/improve a bond rating

– Save $ for taxpayers

– Increase financing source availability for local infrastructure projects
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Toolkit Questions: Climate Change Impacts

3) Given changing climate conditions, what are anticipated impacts to your 
service area or project? Consider impacts that your service area or project 
has recently experienced.

Which anticipated impacts are priorities to address? Consider prioritizing impacts based 
on potential damage, disruption of public services, and cost of repair.

4) Have climate impacts to your service area or project disproportionally 
affected vulnerable populations? Review the BMC Vulnerable Populations 
Index.

Are there areas where infrastructure investments could both reduce climate impacts and enhance 
social equity?
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https://www.baltometro.org/transportation/data-maps/vulnerable-populations-index
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Ch4: Relevant Policies



Ch4: Relevant Policies

State-level policies
– Existing environmental regulations administered by the state should be adhered to, though note 

they are based on historical climate data

 Such as: Maryland Department of the Environment’s (1) dam safety regulations and (2) stormwater 
management regulations

– Local governments are authorized to establish a Resilience Authority to fund large-scale 
infrastructure projects

 (Senate Bill 457, 2020)

 E.g., Anne Arundel County and the City of Annapolis partnered to establish a Resilience Authority
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Ch4: Relevant Policies

State-level policies, for coastal jurisdictions
– The State updates sea level rise projections every 5 years

 (House Bill 0514/Senate Bill 0258, 2015)

 Most recent report, Sea-level rise: Projections for Maryland 2018, available to support jurisdictions

– Coast Smart Construction Program, providing guidance on siting and design of capital projects 
based on sea level rise and coastal flooding

 (House Bill 615, 2014; House Bill 1350/Senate Bill 1006, 2018; House Bill 1427, 2019)

 Defines a new coastal flooding planning areas, called the Coast Smart Climate Ready Action Boundary 
(CS-CRAB)

– Develop a local nuisance flood plan and update every 5 years

 (House Bill 1350/Senate Bill 1006, 2018; House Bill 1427, 2019)

– Require the use of living shorelines in tidal wetlands to address shore erosion impacts from sea 
level rise

 (House Bill 973)
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Ch4: Relevant Policies

Local-level policies
– Jurisdictions in Baltimore region have already been taking action to address climate impacts, 

such as by developing climate adaptation plans

– Though climate adaptation has not been represented in local policies in a codified way

 Local codes and standards should be updated to ensure that infrastructure is able to withstand these 
changing conditions; could use information from climate projections

 These updates may apply to include local codes and standards such as:

– Local design standards and specifications

– Local development or floodplain regulations

– Worker safety protocols
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Toolkit Questions: Policies

5) Are there state and local policies on climate impacts that affect your work 
or project?

Are there policies that would help facilitate climate adaptation measures if approached from a 
climate perspective (e.g., environmental justice policies may help show progress or build support 
when addressing climate)? On the flipside, are there policy or planning barriers that limit your ability 
to address climate impacts?
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Ch5: Climate Adaptation Options for Local Public Works 
and Transportation Departments



Ch5: Climate Adaptation Options
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• Menu of climate adaptation 
options by hazard and across 
service areas

• A multi-faceted approach to 
adaptation spans functions:
– Planning

– Design/Construction

– Maintenance/Operations/Worker Safety



Toolkit Questions: Climate Adaptation Options

6) Given the projected climate impacts, what are potential adaptation 
strategies within your service areas or for your project, across relevant 
functions (e.g., design, maintenance)?

What adaptation options are no-regrets (i.e., generate benefits regardless of future climate) and/or 
could be implemented in the near-term? What adaptation options are no or low cost?
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Ch6: Funding and Financing Sources



Ch6: Funding and Financing Sources

• Potential sources of funding and 
financing can be found in chapter
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Toolkit Questions: Funding and Financing Sources

7) What funding and financing sources are available to help implement the 
adaptation options?
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Toolkit Questions: Next Steps

8) What are your next steps to address these climate impacts and plan for 
these adaptation options?

For the selected adaptation strategies, would there be implications to other service areas? Are there 
other agencies or departments (inside or outside your jurisdiction) your DPW or DOT should 
coordinate with?

29
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For More Information

Eileen Singleton, P.E. | Principal Transportation Engineer
410.732.0500 x 1033 | esingleton@baltometro.org | www.baltometro.org

https://www.linkedin.com/company/baltimore-metropolitan-council
https://www.facebook.com/BaltimoreMetropolitanCouncil
https://twitter.com/BaltoMetroCo

