
New Resources to Assess, Plan, and 
Mitigate Flood Risk in Maryland…



(956) 750 - 8084



What is Resiliency?

• NOAA defines resiliency as the following:

The ability of a community to bounce back after a 
hazardous event, such as hurricanes, coastal storms 
and flooding – rather than simply reacting to 
impacts

Source: 
http://oceanservice.noaa.gov/facts/resilience.html

http://oceanservice.noaa.gov/facts/resilience.html


Why is Resiliency important?

• Why resiliency is important according to NOAA

Because all communities are going to face hazards, 
resilience is important. Resilience is our ability to 
prevent a short-term hazard event from turning into a 
long-term community-wide disaster. While most 
communities effectively prepare themselves to respond 
to emergency situations, many are not adequately 
prepared to recover in the aftermath.

Source: http://oceanservice.noaa.gov/facts/resilience.html

http://oceanservice.noaa.gov/facts/resilience.html


HMP Statistics
• According to the 2011 HMP:

1,179 flooding events were recorded          
between  1993 and 2010

(Source: NOAA National Weather Service NCDC)

• $121.5 million in property damages

• 16 deaths

• 64 injuries

Making flooding one of the most significant 
hazards in the State!



How do we currently define an ‘event’ 
in Maryland statewide

(100 Year Floodplain/Sea Level Rise/Storm Surge Maps) 



Recognition of Needs
NFIP Floodplain Maps 

• Historically, floodplain maps were a paper product 
and the HAZUS analysis was a paper report.

• Second generation of those products was a Q3 
analysis of the floodplain and a separate digital 
product from HAZUS

• The two products were not compatible

• Limitations in data for comprehensive risk analysis



Changing Behavior
• 100 Year Floodplain Boundary (Digital)
• Flood Risk Database (Non Regulatory)

– FRD bridges to Enhance Hazard Analysis

• Enhance Hazard Analysis 
– Includes 100 Year digital Floodplain data and 

FRD Datasets for the communities

• New FEMA HMA Policies and Guidance
• Local Hazard Mitigation Plan Guidance 
• Interagency Coordination and Partnerships



Interagency Collaboration

 Hydrology Panel – Application of Hydrologic Methods in Maryland

 Hydraulics Panel – Standardization of Bridge/Culvert Modeling; Sharing information

 Maryland Emergency Management Agency – Hazus upgrades to include building specific and critical facilities

 Maryland Environmental Service/West Virginia GIS Technical Center – Sharing Source Code

 U.S. Fish & Wildlife – Watershed Resources Registry – Stream Stability Index Model

 Maryland Historical Trust – Mapping/Protecting Historic Properties



Recognition of Needs
Hazard Mitigation

• Hazard Mitigation Strategies and Actions did not consider 
outside agency efforts 

• Limitations in 2011 plan data & risk assessment 

• critical facilities / property data
• level 1 vs enhanced HAZUS 

• 80% of County Plans expire between 2016 & 2018

• Inconsistency between County Plans
• Inconsistency between State and County Plans



Contrasts between agencies from Planning, 
Floodplain Management, Mitigation perspective:

• Funding sources

• Grant recipients

• Linear Federal-State Partnerships

• Mitigation practices that result in project 
implementation



Changing the Culture
Stove pipe approach needs to be eliminated



• Open HMA Projects - Total $30,000,000

• Pre-Sandy Funded Projects $17,800,000 

15 Acquisitions $    7,800,000

3 Elevations $       280,000

8 Other $    1,000,000

• Post-Sandy Funded Projects $13,100,000

10 Acquisitions $    3,700,000

33 Elevations $    3,500,000

Other $          89,600

Hazard Mitigation 
Project Coordination & Management



Hazard Mitigation Awards 2010-2015



2015 HMA Applications 
Submitted to FEMA (PDM & FMA)



Questions via Text to (956) 750 - 8084



MDE Terrain Data



MDE Terrain Data



 Stream Crossing 
Survey

► Relative dimensions
► Structure material
► Piers
► Entrance parameters
► Photographs
► Control channel

 Bridge Viewer

MD Structure Inventory  



Georeferenced Floodplain Models



Georeferenced HEC-RAS





Questions via Text to (956) 750 - 8084



MDFloodmaps.com



MDFloodmaps.com



MDFloodmaps.com

Through the identify tool, you can access 
Geo – Hec-Ras Models for download and use



MDFloodmaps.com

Through the carousel, you can access 
Geo – Hec-Ras Models for download and use



Flood Risk Application - Example



• Flexible Hydrology and Hydraulics

• New development

• Model sensitivity

• Letters Of Map Revision / 
Conditional Letters Of Map 
Revision (LOMR/CLOMR) support

2’ Freeboard

Model Updates/Living Floodplains



FEMA MSC



Where can I get data?

MDFloodmaps.com
• Approximate Cross 

Sections
• HEC-RAS Models

FEMA MSC
• Depth Grids
• Water Surface 

Elevations



Ad-Hoc & User-Defined Flood Risk Analysis and Mapping



Questions via Text to (956) 750 - 8084



Using Enhanced Risk MAP Products to 
Increase Resilience

• Depth Grids and other enhanced, non-regulatory 
datasets provide an opportunity to develop more 
accurate loss estimation and Benefit Cost Analysis 
(BCA) for mitigation projects, a big step towards 
implementation



What is a ‘Basic’ Analysis

• Using out of the box datasets from Hazus…

• General Building Stock (GBS)

• Digital Elevation Models (DEMs) – 30-meter or other 
– from the National Elevation Dataset (NED)

C



What is an ‘Enhanced’ Analysis
• Leverage the best available data, and past 

investments from state and local sources, including:

• High resolution terrain data

• Depth grids based on Risk MAP DB

• Local building footprints, parcel centroids, and other                   

- used to compile a User-Defined Facility (UDF) Inventory

C



C

Basic Analysis Rasters



C

Enhanced Analysis Rasters



Basic (GBS) - Census Block Level

There is a building in the 
SFHA (lower left corner), 
but all of the buildings at 
the top right are skewing 

the resulting losses for this 
GBS analysis.



Enhanced (UDF) – Parcel/Building Level
Block 3023
1% AAL Losses: $252,000
1% Refined Losses: $141,000

Block 3024
1% AAL Losses: $128,000
1% Refined Losses: $167,000

Block 3025
1% AAL Losses: $72,000
1% Refined Losses: $0

Lowest Adjacent
Grade (LAG) point 
for building
in floodplain



St. Mary’s County

2015 Risk MAP

2010 AAL

St. Mary’s - Coastal 100-year Loss Estimations
FEMA 2010 AAL Study

(Basic Analysis)
2015 Risk MAP Refined Losses

(Enhanced Analysis)
vs.



www.mdfloodmaps.gov

Depth of flooding in feet (above ground): 5.9



Current Schedule
Location Riverine Depth Grids Coastal Depth Grids Coastal Enhanced Risk Assessment

Allegany County Jun 2016 N/A N/A

Anne Arundel County Sept 2012 5/29/2015 7/17/2015

Baltimore City TBD 5/30/2014 5/30/2014

Baltimore County TBD 5/13/2014 12/16/2014

Calvert County Sept 2012 5/13/2015 7/3/2015

Caroline County -- 5/18/2015 7/10/2015

Carroll County -- N/A N/A

Cecil County Sept 2012 5/18/2015 Oct 2015

Charles County -- 5/29/2015 Nov 2015

Dorchester County -- 5/13/2015 Nov 2015

Frederick County TBD N/A N/A

Garrett County -- N/A N/A

Harford County 8/26/2015 8/26/2015 Oct 2015

Howard County -- N/A N/A

Kent County -- 11/14/2014 11/14/2014

Montgomery County TBD N/A N/A

Prince George's County -- Dec 2015 Dec 2015

Queen Anne's County -- 4/14/2015 6/26/2015

Somerset County -- 5/29/2015 Nov 2015

St. Mary's County -- 4/21/2015 4/21/2015

Talbot County -- Dec 2015 Dec 2015

Washington County Mar 2016 N/A N/A

Wicomico County -- 5/13/2015 9/30/2015

Worcester County -- 5/29/2015 Nov 2015



Value of Enhanced Risk Assessments 
to Local Communities

• More refined and realistic loss estimation
• Dollar amounts
• Locations

• Improved Mitigation/Planning
• Inclusion of Essential Facilities, Utilities, High Potential Loss 

Facilities



Questions via Text to (956) 750 - 8084



Interagency Collaboration



State & Local HMP Updates
Plan expires NewStarted MEMA FEMA Current Plan HMGP('12-'15) Munic.(adptd) Comments

Cecil * 4/26/2015    8 (1) HMGP Planning grant - update in progress

Baltimore * 9/17/2015   (Reflects interim update; current update APA)

Frederick * 2/11/2016    10 (4) HMGP Planning grant - update in progress

Wicomico * 4/4/2016    8 (8) HMGP Planning grant - update in progress

Talbot 12/19/2016  5 (4) County working on scope for update

Dorchester 12/19/2016   6 (3) County working on scope for update

Prince George's 2/6/2017   1 (1)
St. Mary's 5/14/2017   1 (0) Planning grant application under review

Caroline 8/25/2017   10 (10)
Washington 6/26/2017   9(2)
Anne Arundel 10/1/2017   1(0)
Ocean City * 4/30/2017    HMGP Planning grant - update in progress

Charles 8/6/2017   2 (0)
Somerset 8/24/2017   2(2)
Calvert 5/20/2017   2 (1) Planning grant application under review

Allegany 5/22/2017   7 (3)
Harford 7/23/2017   3 (3)
Annapolis City 3/20/2017  

Garrett 12/27/2017   7 (6)
Montgomery 4/1/2018   7 (0)
Baltimore City 10/3/2018  

Queen Anne's 4/5/2019   7 (1)
Howard 12/3/2018  

Carroll 3/1/2019   8 (6)
Worcester 10/7/2019   3 (3)
Kent 11/28/2010   5 (4)

APA =  Approved by FEMA pending local adoption

*  3rd Cycle Update Initiated



State & Local HMP Updates
• State Hazard Mitigation Plan Expires– August 2016



HAZUS – Enhanced Analysis
Statewide Initiative 
• Coastal (AE & VE Zones) – Funded by MDE & MEMA

Caroline, Calvert, Somerset, Anne Arundel, Dorchester, Cecil, 
Charles, Worcester, Prince George’s, Wicomico, Kent, 
Baltimore Co., St. Mary’s, Harford, Talbot and Queen Anne’s

• Riverine – Pending Funds

• Hurricane Wind – Pending Funds

• Earthquake – Pending Funds



Data Collection & Analysis
• Enhanced Hazus
• Master Database

State Plan

Local Plans State Owned & 
Operated Facilities

Essential Facilities



Essential Facilities
• Data Collection and Validation



HAZUS Comparison

Essential Facility Type HAZUS Enhanced HAZUS

Fire stations/EMS 5 23

Police Stations 7 7

Schools 18 22

EOC 0 1

Medical 1 47



Essential Facility: Status - To Date



HAZUS for Mitigation
– Determines what is vulnerable, i.e. what critical 

facility is vulnerable to flood

– Results – Damage is physical; Losses are economical

– Emphasizes the highest areas of damage as possible 
areas which could benefit from mitigation project

– HAZUS is ran for Essential Facilities, User Defined 
Structures, Debris, Direct Social Loss and Indirect 
Economic Loss





- DEBRIS:
11,368 tons  

- TRUCKLOADS:
455 @25 tons









Mitigation Project
Acquisition/Demolition or Elevation

ONE STOP 
for Data & Mapping

• HMP Goals/Objectives Rating – “High”
• Hazard Related Info
• Lat/Long
• DFIRM  - Flood Zone
• Property Info
• Parcel & Tax ID
• Repetitive Loss Structure – Y/N
• Base Flood Elevation



Local Hazard Mitigation Plan Guidance



Minimum Hazard Mitigation 
Plan Standards

TOPIC STANDARD PAGE

Hazards
Flooding, Coastal Hazards (where applicable), Winter 
Weather, Tornado and Wind events 2-5

Critical Facilities

Fire Stations, Hospitals and Medical Clinics, Police 
Stations, Emergency Operation Centers and Schools (K-12 
& Colleges) 6-7

Floodplain 
Management

Floodplain Identification and Mapping, Floodplain 
Management and Flood Insurance (pages 8 and 9). Also 
denote qualifying CRS mitigation actions 8-9

Capability 
Assessment 

Provide responses regarding existing policies, regulations, 
programs and practices utilized (page 10) 10

Plan Integration
Complete Safe Growth Audit Questionnaire

12-13



• Flood – Flash, Riverine, and Coastal

• Coastal Hazards – Coastal Storms, 
Storm Surge, Hurricane, Tropical 
Storm, Nor'easter, Sea Level Rise, 
and Shoreline Erosion

• Winter Storm – Snow, Freezing Rain, 
Sleet, and Extreme Cold

• Tornado 

• Wind – Synoptic-Scale Winds 
and Thunderstorm Winds

Hazards
Pages 2 – 5 in Local Mitigation Plan Guidance



Essential Facilities

• Master Database - Containing all Local Jurisdictions’ 
Essential Facilities (HAZUS Essential Facility Types)
– Fire Stations
– Hospitals and Medical Clinics
– Police Stations
– Emergency Operation Centers
– Schools (K-12 & Colleges)

Pages 6 – 7 in Local Mitigation Plan Guidance



Capability Assessment

• Assessment that provides a description and analysis of 
a community’s current capacity to address the threats 
associated with hazards.  

• Attempts to identify and evaluate existing policies, 
regulations, programs and practices that positively or 
negatively affect the community’s vulnerability to 
hazards or specific threats. 

Pages 10 in Local Mitigation Plan Guidance



Resilience

• The concepts of resilience, 
sustainability, and safe growth are 
embraced and actively promoted by 
FEMA through its implementation of 
Federal regulations for hazard 
mitigation planning.

– 2015 FEMA Planning Guidance -
Requires consideration of Sea Level Rise

– DNR Sea Level Rise Cultural Economic 
Resiliency Study 

Pages 11 in Local Mitigation Plan Guidance



Plan Integration

• A systematic and holistic process of 
examining a community’s plans, programs, 
and policies to ensure they are in 
harmony with each other and strive 
towards the ultimate goal of reducing risk. 

• Involves a two-way exchange of 
information where local planning 
mechanisms and hazard mitigation plans 
inform and are informed by one another. 

Pages 12 – 13 in Local Mitigation Plan Guidance



Historic & Cultural Resources

• Including historic structures &
archeological sites in local hazard 
mitigation plan.  

– Annapolis City Historic Cultural 
Mitigation Plan 

• Natural hazards threaten historic 
structures & archeological sites, 
are irreplaceable economic &
community assets. 

Pages 16 in Local Mitigation Plan Guidance



Next Step: 
Regional Outreach – State Plan

Coordinate Multi Agency Regional 
Meetings - Introduce new planning 
concepts and tools:

• Western Maryland 

• National Capital 

• Central Maryland 

• Southern Maryland 

• Upper Eastern Shore

• Lower Eastern Shore 



Schedule
Where do we go from here:

• Statewide HAZUS Initiative 
– Coastal: Funded – Expected Completion Jan 16
– Riverine: Pending PDM Funding (Nov - Dec 15)

• Statewide Planning 
– 5 Statewide Regional Outreach Meeting to be scheduled in 

conjunction with HAZUS runs
– Summer 2016 Update to the Maryland State Hazard 

Mitigation Plan and release of digital data
– September 2016 Hazard Mitigation Workshop



Questions via Text to (956) 750 - 8084



Baltimore City



Crisfield – Floodplain Mgmt



Charles County – Cost/Benefit 
Analysis for Proposed Buy-Out



Questions via Text to (956) 750 - 8084



How Enhanced Analysis and Mapping Products 
can support Emergency Management?

 IDENTIFY vulnerable areas.

 ASSESS level of readiness and preparedness to deal with a 
disaster before disaster occurs.

 ESTIMATE potential losses from specific hazard events.

 DECIDE on how to allocate resources for most effective and 
efficient response and recovery.

 PRIORITIZE mitigation measures that need to be implemented 
to reduce future losses (what if)



Interagency Collaboration
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