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Integrated Flood Model 

(IFM)



The IFM will map the depth and extent of flooding

from the three sources of flooding in the district: 

riverine, tidal, and interior, under various scenarios 

including increased risk due to climate change

The results will be used to design and test solutions 

to reduce flood risk throughout the District

In one slide...



VARIABLES IN THE IFM

• Rainfall amount / duration

• Location of rainfall

• River levels / sea level rise

• Pump station status

• Soil infiltration rate

• Etc.

• ____-yr event over 24 hours + 

storm surge at high tide

• 3” rain over 24 hours

• 2” rain + no pump stations

• Back to back storms

Variables Example Outputs



Missing pieces in our 

understanding of 

flood risk...

WHY DO WE NEED AN IFM?
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Source: Bloomingdale Neighborhood Blog

WHY DO WE NEED AN IFM?

Flooding is 

frequently 

reported outside 

FEMA floodplains

Flood risk 

increases with 

climate change

Need to assess 

risk to plan and 

prepare residents 

for the future



HOW WE GOT HERE

• 2015-2017: Initial Idea for the IFM

• 2019: Idea included in Resilient DC report

• 2020: $5.7M included in District Budget

• 2020-2021: Market research / contracting

• 2022: Contract awarded in March, up to 5 years



Major Tasks

C.5.2 – Meetings and Reports

C.5.3 – Detailed Work Plans

C.5.4 – Model Advisory Group

C.5.5 – Systems Architecture Document

C.5.6 – Data Collection and Management

C.5.7 – Integrated Flood Model (IFM)

C.5.8 – Materials and Connection to the Network

C.5.9 – Scenario Recommendations Document

C.5.10 – Creation of 15 Scenario Maps

C.5.11 – Training

C.5.12 – Operation Manual

C.5.13 – Framework Plan for Flood Risk Management

C.5.14 – Floodshed Management Plans

C.5.15 – Rainfall Sensitivity Analysis

WHAT WILL THE IFM INCLUDE?



WHY IDIQ? SO MANY UNKNOWNS



Major Tasks

C.5.2 – Meetings and Reports

C.5.3 – Detailed Work Plans

C.5.4 – Model Advisory Group

C.5.5 – Systems Architecture Document

C.5.6 – Data Collection and Management

C.5.7 – Integrated Flood Model (IFM)

C.5.8 – Materials and Connection to the Network

C.5.9 – Scenario Recommendations Document

C.5.10 – Creation of 15 Scenario Maps

C.5.11 – Training

C.5.12 – Operation Manual

C.5.13 – Framework Plan for Flood Risk 

Management

C.5.14 – Floodshed Management Plans

C.5.15 – Rainfall Sensitivity Analysis

WHERE WE ARE NOW

Ongoing - monthly

In progress

Ongoing – met May 2022

In progress

In progress

Drafted in July 2022
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C.5.2 – Meetings and Reports

C.5.3 – Detailed Work Plans

C.5.4 – Model Advisory Group

C.5.5 – Systems Architecture Document

C.5.6 – Data Collection and Management

C.5.7 – Integrated Flood Model (IFM)

C.5.8 – Materials and Connection to the Network
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C.5.10 – Creation of 15 Scenario Maps
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C.5.15 – Rainfall Sensitivity Analysis

Creating 

the IFM

WHAT’S NEXT
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Using 

the 

IFM

WHAT’S NEXT



Understand 
Flood Risk

Plan/Design 
Solutions

Finance/ 
Build 

Solutions

DC’s Roadmap to Reduce Flood Risk

Integrated Flood Model

Creating the IFM Using the IFM



Understand 
Flood Risk

Plan/Design 
Solutions

Finance/ 
Build 

Solutions

DC’s Roadmap to Reduce Flood Risk

What do we want 

them look like?







Questions?



@DOEE_DC

Thank you!



Integrated Flood Model 

Scope of Work



C.5.7 – Integrated Flood Model (IFM)

• Will integrate various existing and newly created H&H models together

• Will allow user to set variables prior to running. Some include:

• Rainfall duration and depth

• Sea level rise

• Pump station capacity

• Ground infiltration rate 

• DOEE will be able to make as many maps as we want showing extent and 

depth of flooding

• Must be able to deliver 2 outcomes:

• Outcome 1 - Creation of Scenario Maps

• Outcome 2 - Ability to test effectiveness of proposed infrastructure

• Will be used to create Floodshed Management Plans



C.5.14 – Floodshed Management Plans

• First a Framework Plan (C.5.13) 

• Multiple FMPs - high-level documents based on desktop analysis of how 

streets parks and other surface and subsurface spaces can be used to retain 

and convey water. 

• Included in each FMP:

• Concept locations of individual projects (blue-green, gray, multi-use 

infrastructure)

• A construction phasing strategy

• Rough cost estimates by project

• Volume calculations

• Illustrations



Source: General Services Administration

Interior Flooding - 2006



Source: Bloomingdale Neighborhood Blog

Interior Flooding - 2012



Source: Christin Fernandez

Interior Flooding - 2016



Interior Flooding - 2019

Photographer: Dave Dildine WTOP radio



Interior Flooding – September 10, 2020

Add photos from sep 10 

(Josh and Martin Folder)



FEMA Mapped Floodplains























@DOEE_DC

Thank you!

Nicholas.Bonard@dc.gov
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