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Overview
• Plan Development
• Implementation
• Communication
• Integration



Context- Chesapeake Bay



Context- Watersheds and Reservoirs



Baltimore’s Unique ApproachDMA 2000 and AHMP

Hazard Mitigation is 
action taken to reduce or 
eliminate long-term risks 
to people and their 
property from hazards. 

FEMA requires All Hazard 
Mitigation Plans in order 
to be eligible for pre-
disaster mitigation funds.



Baltimore’s Unique Approach

All Hazard Mitigation Plan
(Current and Historical Hazards)

+ =    Resilience
Climate Adaptation Plan
(Adapt to new and predicted climate conditions)

Baltimore’s Unique Approach



Baltimore’s Unique ApproachResilience

The ability of our community to anticipate, 
accommodate, and positively adapt to or thrive 
amidst changing climate conditions or hazard events 
and enhance quality of life, reliable systems, 
economic vitality, and conservation of resources for 
present and future generations. 



Current Impacts



Shocks and Stresses

Shocks
Shocks are typically considered single event disasters, 
such as fires, earthquakes, and floods. 

Stresses 
Stresses are factors that pressure Baltimore on a daily or 
reoccurring basis, such as endemic violence or high 
unemployment.  

Focus on both shocks and stresses to enhance 
community adaptive capacity and resilience, especially in 
more vulnerable areas



Future Impacts/Shocks

Coastal Storms  more severe

Floods more extensive

Severe Thunderstorms  more severe

Wind increase intensity

Winter Storms less snow, more flooding

Extreme Heat/Drought more severe and intense

Sea Level Rise increased threat

Air Quality lower quality and increase risk



Baltimore’s Unique ApproachStresses



Planning



Hazard 
Identification
• Hazard 

Identification 
• Review 

Historical 
Impacts

• Conduct an 
Asset 
Inventory

Impacts 
Assessment
• HAZUS 

Modeling
• Integrate 

projected 
climate 
conditions

• Identify 
weaknesses

Vulnerability 
Assessment
• Determine 

likelihood
• Determine 

economic, 
social, legal & 
environmental 
consequence 

Plan 
Development
• Vision, Goals, 

Strategies, 
Actions

• Prioritization
• Integration
• Plan for 

implementation
& monitoring

Risk Assessment

Process



Infrastructure

Energy

Liquid Gas

Communication

Transportation

Waterfront

Wastewater

Stormwater

Solid Waste

Policy

Buildings

City Codes

Structural

Non-Structural

Natural
Systems

Urban Parks & 
Forests

Water Supply 
and 

Management

Public Services

Emergency 
Preparedness 
& Response

Health

Education & 
Outreach

Food System

Structure



Community Engagement

• Interactive events/meetings

• Busing provided to residents in low 
income areas

• Entirely hands-on. No presentations

• Free food, free materials, free trees, 
and information

• Trusted space- community building 
utilized daily by residents



Peer-to-Peer Engagement



Disaster Preparedness Plan
Adopted unanimously in October, 2013



• Historic Buildings and 
Areas

• Engineering Studies on 
Critical Facilities

• Health Impact 
Assessment

• Response and 
Recovery 

• Port

Additional Considerations



Implementation



Equity as a Lens

• Prioritize neighborhoods with 
highest vulnerability and 
historic disinvestment 

• Provide job training and green 
job opportunities as part of 
most initiatives

• Build trust and relationships

• Highlight economic and health
benefits such as lower 
electricity costs



• Identify overlaps with existing planning efforts

• Prioritize Strategies and Actions with lead stakeholders

Crosswalk



Identify Connections
Emergency Support 
Functions
Governmental and certain 
private sector capabilities 
that provide support, 
resources, and services 
needed to save lives, 
protect property and 
environment, restore 
essential services and 
critical infrastructure and 
help communities. 

Climate Mitigation
Increasing resiliency of the 
electricity system and increasing 
energy conservation efforts



MITIGATION

Prioritization

ADAPTATION + 
HAZARD MITIGATION

Energy Savings and 
Supply

Land Use and 
Transportation

Growing a Green City

Infrastructure

Buildings

Natural Systems

Public Services

Drinking water

Renewable Energy

Trees

Building Codes

Energy Grid

Energy Efficiency

Transportation Inf.

RESILIENT + 
SUSTAINABLE



Code Example



Codes - Building and Floodplain

• Baltimore adopted the International Green Construction 
Code (IgCC) in 2014. Energy efficiency and mitigation 
were reasons for this. 

• Updated Floodplain Ordinance in 2014 establishing:

• Two (2) feet of freeboard 

• Flood Resilience Area and 500-year extent

• ASCE-24 construction standards

• Floodplain code integrated into new building code

• Higher regulatory standards 



Basics- understanding BFE, DFE, FB

Base Flood Elevation (BFE)
(predicted height water 
will rise during 100-year 

flood)

Design Flood Elevation (DFE)
(the BFE plus the 2 foot 

freeboard)

Land Surface

2 ft Freeboard



Floodplain Regulations

• The City of Baltimore regulates to the height and extent of the 500-year flood 
in tidal areas

• In non-tidal areas, the City regulates to the height of the 100-year flood and 
to the extent of the 500-year flood

Height

500

100

Both 
100 
and 
500

Both 
100 
and 
500

Extent



Flood Resilience Area

• In the Tidal Floodplain

• Regulate to the height 
of the 500-year flood

• Regulate to the extent 
of the 500-year flood

• Utilize ASCE-24 
construction standards 
which creates higher 
standards based on 
building categories 
(critical facilities)





Big Insurance Changes

Biggert-Waters Flood Insurance Reform Act of 2012
• Intended to phase in increases in flood insurance rate for homes 

in flood zones 
• Proposed loss of subsidies and grandfathered status

Homeowner Flood Insurance Affordability Act of 2014 (HFIAA )
• Repeal and modifies Biggert-Waters
• Slows some flood insurance rate increases
• Phases out subsidies for some older buildings in high-risk areas
• Insurance rates for these buildings will rise quickly until they 

reach full-risk rates
• All policyholders subject to new assessments and surcharges



Increases annually

Another Round of NFIP rate changes took place on April 1, 2016

• Pre-FIRM subsidized properties (non-primary residential, business properties, severe 
repetitive loss properties and substantially/damaged/substantially improved properties) 
must be increased annually by 25% until they reach full-risk rates

• The average annual premium rate increases for all other risk classes are limited to 15% 
while the individual premium rate increase for any individual policy is limited to 18% and

• The average annual premium rate increase for Pre-FIRM subsidized policies must be at 
least 5%.

• Lapsed policies (90 days) not eligible for pre-FIRM subsidized



Community Rating System

Voluntary incentive program that 
recognizes and encourages 
floodplain management activities 
that exceed the minimum NFIP 
requirements.

Leads to reduced flood insurance 
rates to reflect the reduced flood 
risk

Reduces flood damage to insurable 
property and encourages a 
comprehensive approach to 
floodplain management.



Stormwater Management

Resiliency & Restoration 
• Stream Restoration 
• Stormwater Capture Systems
• Impervious Surface Removal
• Erosion Control
• DAMS
• Wastewater Treatment Plants
• Blue Alley Projects
• Replace and upgrade pipes



Community Rating System

Implementing Adaptation Projects



Energy
• Cool Roofs
• Weatherization
• Energy Education

Additional
• Trees and Greening
• Renewable Energy
• Stormwater
• Heat sensors

Whole Block Approach



Energy: Residential Pilot 

• Identify neighborhoods most vulnerable to impacts 
from climate change

• Pilot project: solar on row houses in low income 
area

• Include weatherization and cool roof installation



City Initiatives

Using Green Infrastructure as part of a 
comprehensive strategy for rebuilding 
Baltimore
• Provides economic, 

environmental, and social 
benefits

• Capacity to support the 
missions and goals of 
multiple agencies by 
addressing issues including 
stormwater management, 
health issues, and 
economic development.



Tree Species Database

Database of Trees
• Predicted climate conditions 
• Species that thrive
• Maintenance and soil requirements
• Planting specifications

Spatial Analysis Tool
• Overlay areas at risk 
• Overlay soils, demographic 

information, water/salt water info
• Develop list of trees best for those 

conditions 



Heat Islands and Sensors

Minimum Temperature (OC) 



Food Resiliency Plan

Conduct a risk 
assessment of our 
food system and 
determine local, 
regional and national 
factors that will 
impact food security 
both short and long 
term.



Community Preparedness



Make a Plan, Build a Kit, Help Each Other



Missing Piece

Held over 40 Community Preparedness Meetings. In those 
meetings, residents identified a need for more than kits 
and plans. They identified the following missing pieces:

• Safe place to go
• Access to materials and 

tools
• Access to heat and cooling
• Information center
• Power 
• Medical care
• Food and water



Resiliency Hubs

Definition:  A Resiliency Hub consists of a building or set of 
buildings and neighboring outdoor space that will provide 
shelter, backup electricity, access to fresh water, and 
access to resources such as food, ice, charging stations, 
etc. in the event of an emergency. 

Ideally, hubs will also include 
additional elements such as a 
place to grow fresh and local 
food, increased tree canopy for 
shade and cooling, and 
resources for sheltering in place 
or evacuation as needed. 



Resiliency Hubs

Resiliency Hubs are 
locations that are used 
year-round and for other 
activities 

Not City-owned buildings-
utilizes existing facilities 
that are trusted in the 
community

Currently working on four 
pilot hubs in Baltimore City



Community Engagement







Ambassador Network

• We start recruiting 
Community Ambassadors 
by tapping into the 
networks of the 35 people 
from the Community 
Supper held in late 2015. 

• Ask them to recommend 
people who might be 
interested in the process

• Ongoing peer-to-peer 
network that grows 



TRAINING TOOLKIT

• EXTRAS

• Provide District-specific data to each 
Ambassador such as: 

• Council Member
• Transportation options
• Vacant properties and housing
• Urban Heat Island
• Floodplain

• Stipends provided to Lead 
Ambassadors in each District. 

• Small amount of money Lead 
Ambassadors work with Ambassadors 
to determine how and what the 
money will be used for.

• Solar powered cell chargers and bling
• Cameras provided to document the 

engagement
• Ipads provided to document feedback

• DATA AND INFORMATION • DRAFT SURVEY QUESTIONS
• What do you like about your 

neighborhood?
• What do you dislike?
• What would you want to see change?
• How would you like to be involved in 

making your neighborhood more 
equitable and sustainable?

• What would a healthy environment look 
like to you?

• TOOLKIT ELEMENTS

• Draft Presentations
• Suggestions for Engagement
• Surveys
• Suggestions for locations to engage with 

people
• Data and Information about District



In-depth Trainings

• Climate Adaptation Trainings for City 
Departments

• Equity and Inclusion Trainings
• Focus on decision makers and middle 

managers
• Provide training for community ambassadors
• Collaboration with other cities throughout the 

U.S. to develop next level of training



Training with Games



Training with Games



Games- Cascading Impacts



Integration



Capital Improvement 

• Department of Planning manages process
• Developed a Resiliency Checklist for projects
• Identify how each project will help reduce risk 

and improve the City’s ability to adapt and 
respond to natural hazards 

• Projects must take into account anticipated 
impacts from climate change

• Include extreme weather events, adaptation, 
SLR, floodplain considerations, and mitigation



STAR Community Rating



Integrate into Framework



Build into new plans

• Continue to build 
resiliency into all new 
plans and projects

• Regional collaboration 

• Reach out to new partners 
and identify new 
opportunities for 
relationship building



Every Story Counts



Thank you!

Kristin Baja
Climate and Resilience Planner
kristin.baja@baltimorecity.gov
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