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 Withers Basin –

3.4 sq. miles

 Discharges 

directly to Ocean

 City Limits – 23.7 

sq. miles



Project Goals

 Address stormwater 

quality

 Address stormwater 

quantity

 Preserve, improve and 

protect existing flow 

paths and infrastructure



By the Numbers – Withers Basin

 3.4 square miles

 3,500 drainage structures

 40 miles drainage pipe

 21 miles streams and channels

Atlantic Ocean



Existing Conditions Analysis

 GIS files

 Field reconnaissance

 Water quality sampling

 Staff input

 Public feedback

 Hydrologic and hydraulic 

modeling



Project Identification
 16 water quality treatment projects focused on bacterial 

removal
– Enhancement of existing ponds with wetland features

– New wetland facilities

– Buffer restoration

– Floodplain reconnection

 11 major infrastructure projects to improve quantity LOS
– Large culvert and pipe infrastructure

– Utility conflicts

– Easements

 7 minor infrastructure quantity projects
– Smaller pipe replacement and ditch maintenance

– Potential to be built by City crews





Water Quality Projects

*Percent reductions based on type of facility sized for the drainage area.  Removal rates may vary for undersized facilities.

50%
cumulative 

bacteria 

reduction 

at 

watershed 

outlet





Major Infrastructure Projects



Minor Infrastructure Projects



Ocean Outfall Comparison



Ocean Outfall Comparison
 Withers Watershed

– 2,048 acre drainage area

– Water Quality Projects - $7.7 M construction

– Major Infrastructure Projects - $11.4 M construction

– Minor Infrastructure Projects - $3.5 M construction

 Ocean Outfall

– 160-200 acre drainage area

– $30 M conceptual construction cost

 Watershed wide improvements provides comprehensive solutions



Solutions for Improving Water Quality

 Source reduction

– Pet waste clean up

– Identify sanitary sewer sources through smoke testing and 

dry weather monitoring

– Enhance stream and pond buffers

– Modify design guidelines for ponds and wetlands

– Maintenance of ponds, wetlands, and infrastructure

 Capital projects

 Enhancement of existing facilities can be cost effective option 

for improving water quality



Outfall Treatment



Next Steps
 Public meeting November 

2019

 Finalize Withers report

 Proceed to next planning 

phase in Deep Head Swash 

and Cane Patch

 Pursue grant funding 

opportunities for project 

implementation and dry 

weather source identification



Thank You


