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Baltimore Flood Resiliency Efforts
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Baltimore City Stormwater Assets

53,716 
inlets

1 drift 
catcher

Collect

1,208 
miles pipe 

4 pump 
stations

Convey

285 tidal 
outfalls

1,424 non-
tidal 
outfalls

Discharge

$30 M Storm    
Fee Revenue

146 
positions

Street 
sweeping 
operation

BMPs and 
restored 
streams
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Resilience Building

MS4 
Permit

Revitalize 
Baltimore

BES

Office of Sustainability

One + One

Flood ALERT

Bay TMDL

Tree Baltimore

Healthy Harbor Plan

Integrated Planning Framework

Stormwater FeeGrowing Green Initiative

GROW Center Pop-up Urban Waters Federal Partnership

Sustainability Plan Climate Action Plan

MS4 & TMDL Implementation Plan

Expanded Street Sweeping Municipal Can

Office of Sustainable Energy

Green Pattern Book

Less Waste Better Baltimore

3-1-1

UW Flooding Workshop

CWEA – Stormwater CommitteeASCE – EWRI in Maryland NGICP

Blue Water Baltimore

South Baltimore Gateway

DP3 CRS

Growing Green Network Waste to Wealth

Complete Streets

Charm City Circulator SSO Consent Decree

WS 263

City/ County Watershed Assessment

Local TMDLS Office of Asset Mgt

B’More Beautiful

WS Assessments
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Micro-Burst Events
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Flood Partners

Mayor of 

Baltimore

DHCD
Health 

Dept.
DPW

Emergency 

Services

BCRP
Planning 

Dept.

DGS

BCPS and 

schools

DOT

Universities / colleges
Medical facilities
Tourism / sports

> 20,000 businesses
200 industrial properties

Power utilities
Professional organizations

650,000+  residents
1,000+ religious and NGOs

200+  neighborhood organizations

City Council
Federal Government

State Government
Local Government

Law & 

Finance
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Work to Date

• Floodplain management: 
– City Code exceeds federal standard for FPM

– Nuisance Flood Plan (2020)

– Community Rating System Score = 5

• 10-year + 100-year control 
requirements

• Storm fee incentive programs

• Sustainability and Resiliency Sub-
Cabinet

Resources

1. 2018 Disaster Planning 
Project Plan (DP3)

2. MS4 Annual Reports
3. EOP- Flood Annex
4. The Value of Urban 

Flooding

5. Framing the Challenge of 

Urban Flooding in the US

6. BMC Climate Change 

Resource Guide for Public

Works and

Transportation
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Work In Progress

• CIP for storm drain improvements / flood 

mitigation 

• Flood ALERT system upgrade to Flood ALERT 2

• Increasing pro-active inlet cleaning

• H & H Model of entire storm drain system

• Partner collaboration

Academic 
Researchers

Urban 
Waters 
Flood 
Group

NWS 
Partners

GILE 
Resiliency 
Learning 

Circle

City Flood 
TEAM
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Current Inland Flooding Focus Areas

Riverine/ Pluvial:
Frederick Avenue/ 

Maidens Choice

Pluvial:
Patapsco Avenue 

/ Cherry Hill

Riverine:
Jones Falls / Union 

Avenue

Pluvial:
35th and Hillen

Pluvial:
Pulaski Highway

Pluvial:
Northpoint Road / 
Erdman Underpass
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Flood Data Repository & Equity

Event

• Rainfall 
• Stream and tidal levels
• Vulnerability assessments
• Critical infrastructure

Response

Request for 

Action

• City 911
• City 311/ City works
• City Field investigations 

• City Claims for Damages

Recovery 

/ 

Mitigation

Data 

Gaps

• Who?
• What?
• Funding?
• Schedule? 
• Status?
• Outcome?

• County 911
• County Non-emergency
• County Field investigations 

• County Claims for Damages

Impact

• Community priorities
• Use/ trust of 3-1-1, claims systems
• Predicted vs. actual outcomes 
• Historic development patterns
• Debris accumulation

FEMA Funding BCA

Flood warning notifications
Insurance / assistance  
Rental vs. owner           

E
q

u
it

y
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3-1-1 Usage
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Inlet Choke Flood St WIC

Outreach event at 35th & Hillen (3/27/21):

• 161 homes, 71 participated
• 48 reported flooding around their property
• 33.8% report always use 3-1-1 and 36.6% never use 3-1-1

• Of those who don’t use 3-1-1, 23.9% did not know what the 3-1-1 system is. 
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Gutter 
Spread

Pipe flow

Open 
Channel

Tidal 
Influence

Upland 
Controls

H & H Model

• $20 M over 5 years
• Software and 

hardware evaluation
• Policy and data review
• Modeling Handbook

• Design storms
• System focus
• Survey and 

condition 
assessments

• Field data collection 
and assessment

• Model development 
and calibration

• Model communication

Climate 

Change
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Workshop #1: Summer 2020

• Flood science and impacts

• Data and technical resources

• Government coordination and policy

• Equity and social vulnerability

• Outreach and education

Consider flood mitigation and stormwater management 

in the context of a whole watershed
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Workshop #2: Summer 2022
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Last Thoughts

• Data, data, data!!

• Understand controls

• No vacuums. No silos. 
No silver bullets.  

• People, then pipes, 
then people again. 

• Partnerships are key. 

Asset Mgt

Flood

Quality
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Thank you for your time.

Department of Public Works

Office of Compliance and Research

Ms. Kimberly L. Grove, P.E.

Kimberly.grove@baltimorecity.gov

publicworks.baltimorecity.gov


