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COUNTY GOVERNMENT DRAINAGE 
ISSUES 

CASE STUDIES AND LESSONS LEARNED

 



SINCE RECORD KEEPING STARTED 

IN 1873

WETTEST SEPTEMBER 2011 - 13.32”

WETTEST JUNE 2015 -13.09”

WETTEST JULY 2018 - 16.67”

WETTEST NOVEMBER 2018 - 7.72”

WETTEST YEAR 2018 – 71”
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OCEAN HIGHWAY 
(MD- 528)

• DRAINAGE DRIVEN

• MAKE IT WORK

• SOMETIMES THE 
MANUAL DOESN’T 
WORK
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HOW DID WE GET HERE?



• CONGRESS PASSED THE SOUTHEAST HURRICANE 
DISASTER RELIEF ACT. 

• THE ACT WAS AS A RESULT OF THE EXTENSIVE 
DAMAGE CAUSED BYHURRICANE BETSYIN THE 
GULF STATES. 

• THE ACT PROVIDED FINANCIAL RELIEF FOR THE 
FLOODING VICTIMS AND AUTHORIZED A 
FEASIBILITY STUDY OF A NATIONAL FLOOD 
INSURANCE PROGRAM.
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1965



• NFIP AUTHORIZED BY NATIONAL FLOOD 
INSURANCE ACT 

• AGNES TROPICAL DEPRESSION

• TOTAL DAMAGES NATIONWIDE ESTIMATED 
AT $3.1 BILLION ($21.7 BILLION IN 2022), 

• HURRICANE AGNES WAS THE COSTLIEST 
DISASTER TO THAT TIME, DROVE THE NEED 
FOR FLOODPLAIN MANAGEMENT
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1968

1972
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BALTIMORE CO - WESTCHESTER ROAD FLOODING 2018
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THISTLE ROAD
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MAKE IT STOP

WHAT CAN THE 
COUNTY DO?



THE DRAINAGE SYSTEM



LAWN



SWALES
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21

STORM DRAIN 
INLETS



STORM DRAINS
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23OUTFALLS
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STORMWATER MANAGEMENT PONDS
PUBLIC  /  PRIVATE



CONCRETE 
CHANNELS



26STREAMS
 



27

IN-STREAM STORMWATER 
MANAGEMENT
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BAY SHORELINE

 



JOINT MANAGEMENT OF THE 
DRAINAGE SYSTEM

COUNTY- INFRASTRUCTURE 

HOA – INFRASTRUCTURE, STORMWATER PONDS, 
STREAMS

PRIVATE  - INFRASTRUCTURE, STREAMS
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ENVIRONMENTAL AGENCIES

30



40’S 50’S 60’S

PIPE STREAMS TO DEVELOP MORE LAND 

70’S AND 80’S – INCREASED PROTECTION

ROADWAY DRAINAGE CRITERIA

BRIDGE HYDRAULICS CRITERIA

FLOODPLAIN REGULATIONS

SEDIMENT CONTROL REGULATIONS 

STORMWATER MANAGEMENT REGULATIONS

ENVIRONMENTAL REGULATIONS 

31



1948

Rev. 1951

BALTIMORE COUNTY DESIGN MANUALS

32

1955

1964
1985

2010



CURRENT PRACTICES

• STORMWATER MANAGEMENT RULES FOR NEW 
DEVELOPMENT

• WATER QUALITY

• QUANTITY CONTROL

• STORM DRAIN PICKUP AND CONVEYANCE (10 YEAR)

• ROADWAY CULVERT SIZING

• FLOODPLAIN MANAGEMENT  - HOMES OUT OF 1% (100 
YEAR) FLOODPLAIN
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BALTIMORE CO - REISTERSTOWN 
CHARTLEY CHANNEL
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STA. 13+30 TO 13+70 – EXTENSIVE INVERT FAILURE     IM006
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UNHAPPY PROPERTY OWNERS

PUBLIC INPUT FOR THE PROJECT TYPE

RESTORATION OR MAINTENANCE?
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LESSON LEARNED

PUBLIC INPUT MAY SURPRISE YOU
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DRAINAGE PROBLEM 
TYPES



LOCALIZED FLOODING



LOCAL 
DRAINAGE 
PROBLEM
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BALTIMORE CO - CATONSVILLE 2018



RIVERINE FLOODING



BALTIMORE CO - GLENDALE 
FLOODING, 2018



TIDAL FLOODING
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I’VE BEEN FLOODED



WHAT REALLY IS THE PROBLEM?

• HOUSE CONSTRUCTION PROBLEM-WINDOWS OR 
DOORS ARE LOW 

• POOR HOUSE MAINTENANCE/RAIN GUTTERS

• POOR YARD GRADING 

• HOUSE SITS BELOW ROAD

• RUNOFF FROM OPEN SECTION ROAD

• NO STORM DRAINS/ NO DESIGNED DRAINAGE
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WHAT REALLY IS THE PROBLEM?

• NO CURB AND GUTTER/ NO WATER COLLECTION

• TOO MUCH RAIN (EXCEEDS THE DESIGN CRITERIA)

• HIGH WATER TABLE, SPRINGS

• BASEMENT WATERPROOFING/SUMP PUMP RUNS ALL 
THE TIME

• NEIGHBOR BLOCKED THE HISTORIC DRAINAGE 
COURSE

• CLOGGED PIPE/ STORM DRAIN INLET IN STREET
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BASEMENT FLOODING



COUNTY PROBLEM OR 
HOMEOWNER PROBLEM?
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HARFORD  CO- NUTTAL AVE



NUTTAL AVE
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LESSON LEARNED

COMMUNICATE WITH THE BUILDING 
PERMIT PEOPLE
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WHO HAS 
RESPONSIBILITY?

IS IT COUNTY’S WATER?



LEGAL OPINIONS



64

BALTIMORE CO - WHITEMARSH
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LESSON LEARNED

KEEP GOOD RECORDS
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DRAINAGE - SEGMENTED 
COUNTY OWNERSHIP

DID THE COUNTY BUILD IT?
DOES THE COUNTY OWN IT?
DOES IT SERVE THE PUBLIC?

WHAT IF IT FAILS?
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MAYBE, MAYBE NOT

DID THE COUNTY BUILD THIS?
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70

DRAINAGE PLAN



-----   Baltimore County Responsibility

-----   Amtrak’s Responsibility

----- Private

-----   State Highway’s Responsibility 



DRAINAGE RELATED INQUIRIES

NUMEROUS- VIA MAINTENANCE, ENGINEERING, 
ADMINISTRATION,  ELECTED OFFICIALS 

 
SCOPE /DAMAGE OF ALL TYPES AND SEVERITY



WATERFRONT DRAINAGE 
PROBLEM/TIDAL OUTFALL



BIRDBATHS
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BALTIMORE  CO - CLARKS POINT ROAD



CLARKS POINT ROAD
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CLARKS POINT ROAD
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ICE FROM SUMP PUMP DISCHARGE
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WET BACK YARDS/SPRINGS

79



RURAL OPEN SECTION DRAINAGE 

80

TO BERM OR NOT TO BERM 



BLOCKED SWALES IN TOWNHOUSE 
DEVELOPMENT
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OUTFALL  FAILURES

82Baltimore County Department of Public Works



SINKHOLES
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BALTIMORE CO -  
OLD COURT ROAD



BALTIMORE CO - STONELEIGH



LESSON LEARNED

MAP YOUR INFRASTRUCTURE
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FLOODPLAINS

86



FEMA FIRM MAP
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BALTIMORE CO - OVERBROOK



90Baltimore County Department of Public Works
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LESSON LEARNED

• CITIZENS EMOTIONS WILL GET IN THE WAY

• WHAT IS OBVIOUS TO YOU , MAY NOT BE OBVIOUS 
TO OTHERS

• FLOODPLAIN MANAGEMENT CRITERIA IS IMPORTANT
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DRAINAGE PROJECT PRIORITIZATION

INFRASTRUCTURE FAILURE

PUBLIC SAFETY

RIVERINE HOUSE FLOODING 

SIGNIFICANT PROPERTY DAMAGE

 

SYSTEM PRESERVATION OR CAPACITY IMPROVEMENT 
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SYSTEM PRESERVATION
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HARFORD CO – TOLLGATE ROAD
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HARFORD CO - SEDGEFIELD CT





DRAINAGE PROJECT PROCESS

DOCUMENT COMPLAINT 
INVESTIGATION
ADVICE , MAINTENANCE SOLUTION
STUDY (ROUGH OR DETAILED) / COSTS   
CAPITAL PROJECT, IDENTIFY FUNDING (WHAT PROGRAM?
DESIGN/PERMIT/ACQUIRE LAND RIGHTS
CONSTRUCTION
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PROJECT FUNDING



SINCE RECORD KEEPING STARTED 

IN 1873

WETTEST SEPTEMBER 2011 - 13.32”

WETTEST JUNE 2015 -13.09”

WETTEST JULY 2018 - 16.67”

WETTEST NOVEMBER 2018 - 7.72”

WETTEST YEAR 2018 – 71”
102



HARFORD CO/ CHURCHVILLE -  JUNE 3, 2021



Baltimore County Department of Public Works 104

HARFORD CO - BURNSIDE DRIVE 



BURNSIDE DRIVE 2021



BURNSIDE DRIVE 2021



THOMAS RUN ROAD 2021 



AND THE RESPONSE IS 
…..
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WE ARE SORRY

500 YEAR STORM 
BUILT IN 1969

WE’LL PROVIDE MAINTENANCE

WE ARE SORRY 
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LESSON LEARNED

CONSISTENT CLEAR MESSAGING TO 
THE PUBLIC 

BLAME IT ON THE BUDGET
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JUNE 5 2024 -  ABINGDON   HARFORD COUNTY





JUNE 5 2024

113



Baltimore County Department of Public Works 114





WHERE WE NEED TO GO
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RESILIENCY- ONGOING 
• STRONG FLOODPLAIN REGULATIONS/ 

FREEBOARD

• IMPROVED FEMA MAPPING 

• HOME PURCHASE

• PLAN FOR SEAL LEVEL RISE - FREEBOARD

• ENGINEERING DECISIONS
• IDENTIFICATION OF CRITICAL FACILITIES
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UTILITY ASSET MANAGEMENT

119

Monitoring and 
maintaining system 
components to achieve the 
greatest return while 
providing the best possible 
service to our customers.



GREEN INFRASTRUCTURE
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LESSONS LEARNED

• FOCUS ON EDUCATION AND WHAT HOMEOWNERS CAN 
DO TO PROTECT THEMSELVES

• THINK PROGRAMMATICALLY IN TERMS OF FUNDING

• DISCUSS EXPECTED LEVELS OF SERVICE/ RISKS OF 
FLOODING

• LOOK AT FLOODPLAIN MANAGEMENT PROGRAM / 
FREEBOARD

• MAP YOUR SYSTEMS 
75



LESSONS LEARNED

• MINIMIZE ISSUES AT BUILDING PERMIT STAGE

• HONESTLY DISCUSS EXISTING RISKS, COSTS AND BENEFITS 
OF INDIVIDUAL PROJECTS

• DEVELOP DRAINAGE MASTERPLANS WITH PUBLIC INPUT

• EXPLORE GRANT OPPORTUNITIES

• SPEND TIME ON COMMUNICATION STRATEGIES

75



REMEMBER

• YOU WORK WITHIN AN ORGANIZATION, EVERYONE HAS A BOSS 

• WHAT IS OBVIOUS TO YOU , MAY NOT BE OBVIOUS TO OTHERS

• CONTINUE TO DISCUSS DRAINAGE ISSUES IN PUBLIC FORUMS

• YOU WON’T AGREE WITH SOME DECISIONS

 



QUESTIONS?

Steve Walsh
Harford County DPW

410-638-3509
sawalsh@harfordcounty.gov
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