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CITY OF PADUCAH 
Comprehensive Stormwater Master Plan (CSMP) 



Å3 Major Watersheds ï 5 Total 

ÅRiver/Creek Flood Influences 

ÅFloodwall/ Pump Stations 

ÅFlat Topography Downtown 

ÅSteep Topography in Upland Areas 

ÅCombined Sewer System 
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Understanding of Local Challenges Key to CSMP Success 



ÅNatural Channel 
Conveyance Systems 

ü Bridges/Large Culverts 

ü Floodplain 

ü Natural Flood Storage 

ÅClosed Pipe Conveyance 
Systems 

ü Combined Sewers 

ü Separate Storm Sewers 

ü Urban Area 

Major Watershed Characteristics Influence Study Approach 
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¯

Pump 

Station

Approximate 

Area Served

No. 1 1,239 Acres

No. 2 1,198 Acres

No. 3 14 Acres

No. 4 18 Acres

No. 5 74 Acres

No. 6 280 Acres

No. 7 45 Acres

No. 9 12 Acres

No. 11 18,770 Acres

No. 12 182 Acres

No. 13 144 Acres

Understanding the Existing System 
Urban Area Flood Pump Station and Regulator Operation 

Approximately 49 regulators 

direct and redirect flow in the 

combined system across multiple 

watersheds depending on the 

wet and dry weather flow.  



SYSTEM OPERATION BELOW OHIO RIVER STAGE 27.5 FEET 

Floodwall Protection: 

~11,000 acres 

~20,000 people 

~$1.2 billion in assets 

Understanding the Existing System 
Floodwall is a Critical Stormwater Management Element 



SYSTEM OPERATION ABOVE OHIO RIVER STAGE 27.5 FEET 

Floodwall Protection: 

~11,000 acres 

~20,000 people 

~$1.2 billion in assets 

Understanding the Existing System 
Floodwall is a Critical Stormwater Management Element 



Community Outreach and Citizen Feedback Informs 
Problem Area Identification 

ÅPublic Information Advertisements and 

Online Survey Access 

ÅPublic Meeting #1 

ü Attendees ï  65 

ü Questionnaires Received ï 48 

ÅPublic Meeting #2 

ü Attendees ï  32 

ü Questionnaires Received ï 13 

ü Flyers Distributed Prior to Meeting ï 700 

ÅStructures/Parcels Impacted by Modeled 

2015 Flooding ï 804 

ü Additional 933 within 10 foot buffer 



Å61 questionnaires 

completed  

ü 48 from Public 

Meeting No. 1 

ü 13 Additional from 

Public Meeting No. 2 
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Structure Flooding 
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Number of Flooding Occurences 
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Location of Structure Flooding 
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How Water Entered Flooded 
Structures 

CSMP Survey Results 
Compilation of Data Received To Date 



Past and Present Drainage Complaints Help Target 
Problem Area Identification 



ÅXP-SWMM 2D Modeling 

ü Combined an existing JSA sewer model with City 

GIS databases 

ü Conducted field surveys to bridge data gaps 

ü Integrated LIDAR topographic data for flood mapping 

ü Utilized Nexrad imaging data for rainfall distribution 

 

ÅXP-SWMM 2D Results 

ü Provides more accurate representation of flood 

storage areas and volumes 

ü Improves simulation of overland flood conveyance 

routes 

ü Includes dynamic, real-time visual flood mapping tool 

Urban Area Stormwater Modeling 



ÅHEC-HMS Modeling 

ü Started with 2014 FEMA Effective Model 

ü Added Detailed Watershed Hydrology 

ü Incorporated existing detention and floodplain 

storage areas 

ü Utilized Nexrad imaging for rainfall distribution 

 

ÅHEC-RAS 

ü Started with 2014 FEMA Effective Model 

ü Corrected/Modified bridge characteristics and 

cross section geometry based on field survey 

ü Calibrated the model to the July 7, 2015 storm 

event 

 

 

Open Channel Stormwater Modeling 



Initial flood mapping output. 

Flood Mapping Calibration Efforts Provide Foundation for 
Alternatives Evaluation 
Input Aids Calibration Efforts 

Updated flood mapping output based on specific review 

comments. 



Initial flood mapping output shows flooding at the Hospital 

entrance. 

Photo evidence corroborates model output. 

Preliminary Flood Mapping Calibration Evaluation  
Photographic Evidence Supports Calibration Efforts 



Initial flood mapping output shows flooding along 

Buckner Lake Circle. 

Photo evidence corroborates model output. 

Preliminary Flood Mapping Calibration Evaluation  
Photographic Evidence Supports Calibration Efforts 



July 7, 2015  



Problem Area  

Identification  

Number of 
Problem Areas 

Structures Flooded In Problem Areas 

10 Year 25 Year July 7, 2015 

23 75 208 416 



Problem Area  

Identification  

Number of 
Problem Areas 

Structures Flooded In Problem Areas 

10 Year 25 Year July 7, 2015 

23 75 208 416 

Example Area #1 

Clay and Madison 



Problem Area 
Number of Structures Flooded 

10 Year 25 Year July 7, 2015 

25th at Park 4 14 25 

23rd at Clay 5 13 20 

Harrison and Madison at 24th 28 64 80 

10 Year  



Problem Area 
Number of Structures Flooded 

10 Year 25 Year July 7, 2015 

25th at Park 4 14 25 

23rd at Clay 5 13 20 

Harrison and Madison at 24th 28 64 80 

25 Year  


