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The Keys to Tulsa’s (Anybody’s) 
Successful Floodplain Management 

Program: 

    1.  History – 1898-1970  
 2.  Events/Disasters 
 3.  Media / Public Info. Ed. 
 4.  Citizen Involvement 
 5.  Local Champions 
 6.  Partnerships 
 7.  Vision / CRS 
 8.  Programs / Implementation   
 9.  Higher Regulatory Standards   
 10.  Funding- Utility Fee   
  

 

 

 



History 
 

1898 - 1970 



Oklahoma is at the Convergence of the Three 
Climatic Zones, Making for Extreme Weather 

Patterns 





Tulsa’s 
Development 

Pattern 



Rainwater Runoff Under Natural Conditions 



Stormwater Runoff under Urbanized Conditions 



Urban Hydrograph 



The Promise of Urbanization 



Arkansas River Flooding 
1908 

1923 

1943 

1957 

1959 



Keystone Dam Constructed 1964 



Typical Urban Drainage Channel 



Concrete-Lined Single Purpose Urban Drainage Channel 



Events 
 



The 1970’s 

Flooding Every 2 To 4 Years 



Mother’s Day Flood of 1970 

$163,000 Damages 

Tulsa Joins The NFIP 



June 8, 1974 Flood 

$18 Million Damages 

More Than 120 Injured 



Memorial Day Flood Of 1976 

$40 Million Damages 

Three Killed! 



Media 
 

Communications, 
Public Information & 

Education 





Ann Patton 
Reporter 
Author 

 

Assistant to the 
Commissioners 



Citizens 
Involvement 

& 
Participation 

 



Citizen Leaders Converge on City Hall to 
Demand Action on Flooding Problems 



Flood Wars Of The 70’s & 
80’s 

Developers Vs Concerned Citizens 



Local 
Champions 

 

 



Stan Williams 

& 

Commissioner 
Norma 

Eagleton 



Honoring Charles Hardt, Tulsa’s Floodplain 
Management Guiding Light 



Partnerships 
 



Larry Larsen, Director,  
Association of State Floodplain Managers 



Dr. Jon Kusler 
Association of State Wetland Managers 

A Lifetime of Service 



OFMA & U.S. Army Corps of Engineers 



ASFPM & U.S. Army Corps of Engineers 



Denver’s Urban Drainage & Flood Control District,  
Wright Water Engineers, Ann Patton 



Commissioner Metcalfe & Gilbert White at 
ASFPM 



What is Influencing the  Trend 
of Increased Property at Risk  

Current National Policy: 

•  Promotes intensification in risk areas 
•  Ignores changing conditions 
•  Ignores adverse impacts to existing  

properties 
•  Undervalues natural floodplain 

functions 



TWO TYPES OF 
FLOODPLAIN 

•  1.  Natural 
• Prevention 
• Preservation 

•  2.  Developed 
• Remedy 
• Mitigation 



 
 

DEVELOPED FLOODPLAIN:   
Only 2 approaches available: 

 

1.  Remove buildings from the 
floodplain (Non-Structural) 

2.  Remove the floodplain from the 
buildings (Structural) 



Floodplain After Filling 



FEMA’s NFIP Floodplain 



Legally 
Permitted 

Development 
after Basin 

Urbanization 



A Different Approach 

Basin-wide Master Drainage Plans 
 

Floodplain Acquisitions 
 

Multi-Use Facilities 
 

Stricter Floodplain Regulations 
No Increase In Runoff 
Onsite Detention 
Fully Urbanized 1% Storm Designs 



n  Use a comprehensive watershed approach 

n  CRS can provide a guide and Framework for 
going beyond the NFIP’s minimum requirements 



Comprehensive  

     Watershed 

            Planning 



Master Drainage Plan 

A Comprehensive planning and 
hydrologic study of the Watershed, 

including identification of existing and 
future land-use, hydrology, drainage 

and floodplain conditions and 
problems, and recommendations for 

improvements and mitigation. 



Stormwater Management 



Tulsa’s Drainage Basins & Master Drainage Plans 



Bartlesville, OK Master Drainage Plans 



Basin-wide 
Comprehensive 

Master 
Drainage Plan 



Multi-Disciplinary Design Team-  
Engineers, Planners, Architects, Landscape Architects 



Public Meetings during the Planning Process 



Bartlesville, Master Drainage Plans  



Recommended Plan- A Mix of Structural and Non-Structural Solutions 



Random Detention 



Increased 
Flood 

Heights 
with 

Improper 
Detention 
Location 





Tulsa’s Regulatory Floodplain- 
 

Full Urbanization of the Basin 
No Increase of Peak Discharges 

No Rise in Flood Elevation 
No Net Loss of Floodplain Storage 



Progress 
 &  

Implementation 

 

1984 - 1990 



Memorial Day Flood Of 1984 

14 Deaths 
288 Injured 
7,000 Buildings Flooded 
$183 Million Damages 
 



1984 Flood Damages to Residential Neighborhoods 



Courageous Mayor Terry Young 



Moving a Flooded House from the Mingo Creek 
Acquisition Area (1985) 



Our 1984 Vision for the Mingo Creek Floodplain 



Plan for Metcalfe Detention Pond 



Mingo Creek Detention Pond During Flooding Event 



McClure Multi-Use Park & Stormwater Detention Facility 



CRS 
 

Higher Standards 



n  Hazard Identification 
n  Education and 

Outreach  
n  Planning 
n  Regulations and 

Standards  
n  Mitigation Actions  
n  Infrastructure 
n  Emergency Services 

Beyond the Minimum- 
CRS Credit Activities 



4 Series of CRS 
Activities 

 
300    Public Information 

   
400    Mapping and Regulatory 

  
500    Flood Damage Reduction 

   
600    Flood Preparedness 

   



French Wetmore – CRS Consultant 



Tulsa, Nation’s First CRS Class 3 
Community 

October, 2000 



2003 – Tulsa Receives Nation’s 
First CRS Class 2 Designation 



Official City of Tulsa Floodplain Notice 
Sent to all Floodplain Properties Annually 



Tulsa’s Arkansas River Parks Trail 



Brookwood Regional Stormwater Detention Facility 



Mingo Creek Multi-Use Regional Stormwater Detention Pond 



Centennial Park Stormwater Detention Pond 



Multi-Use Greenways along Tulsa’s Urban Streams 



Funding 

Storm Drainage Utility Fee 
 

Administration 
Planning & Engineering 

Maintenance & Operations 
Small Drainage Projects 

 



Sustained Funding 
Allows Improvements 

& Ongoing 
Maintenance 



LID 
Low Impact 

Development 



Testing the Porosity of the various Pervious Concrete Types/
Mixes 



Pervious Paver Parking Lot 



Apartment Parking Lot BioSwale 



Guthrie Green 
Rain Garden 





Creating a more Natural Approach to the City’s Streams 



Creating  Multi-Use Places where Families can enjoy 
Nature 



Challenges: 
 

Complacency 
 

Apathy 
 

Urban Natural Channels 
  

Implementation of LID 

 



Lessons Learned: 

Learn from 
Others 



The 
End 


