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Project Background

• Johns Island

– City of Charleston

• Rapid growth

• Stream, wetland, and 
floodplain impacts

• Flood potential
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Project Background

• Neighborhood flooding

• Regional hydraulics

• Coastal flood risk

– FEMA regulated

– Surge only (typically)

– Unmapped flood zones
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Project Background – FEMA Mapping
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Barberry Woods

• Permitted/developed prior 
to strict MS4 standards

• Built within natural 
floodplain

• Frequent flooding
– Roadways & yards, some 

structure flooding

• Extended duration road 
closures due to flooding 
(>24hrs) 
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Historical Imagery (2020)
7



Historical Imagery (2006)
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Historical Imagery (1989)
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2017 LiDAR
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Project Objectives

• Watershed assessment
– Major watersheds

– Major flow paths

• 1-D/2-D Stormwater 
Modeling
– Existing Conditions

– Proposed Conditions

• Final Recommendation
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Watershed Assessment - Inputs

• 2017 LiDAR

– Hydro-enforced DEM

– 2.5-foot resolution

• Crossing data

– County provided

– Visual inspection

– Survey data
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Watershed Assessment - Modeling
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Example flow direction and flow accumulation theory (Source: ESRI).

Example flow accumulation grid (Source: Davis & Floyd, Inc.).



Watershed Assessment - Results
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Modeling - Background

• Rain-on-grid (2-D)
– Direct rainfall (runoff)

– No pipes

– Flood risk, not flood 
zone = planning only!

• Combined 1-D/2-D
– Major crossings

– Major pipe networks
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Rain-on-grid mesh

Combined 1-D/2-D 
Theory



Modeling – Input Data Sets

• Road network

• USDA soils

• 2016 NLCD

• 2017 LiDAR

• Pipe networks
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Modeling – H&H Parameters

• CN method (NRCS)

– Type III, 24-hour rainfall

– Direct runoff time series

• 10-year to 100-year

• Dynamic average tide
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Modeling – H&H Parameters

• Tailwater condition

• Normal tide

• Sea-level rise

– Normal + 3 feet
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Results – Existing Conditions (FEMA)
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Results – Existing Conditions (FEMA vs. ROG)

FEMA Rain-on-Grid
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Results – Existing Conditions (FEMA vs. ROG)

1D/2D Rain-on-Grid
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Results – Existing Conditions (10/100-Year)
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Recommended Solution
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Results – Proposed Conditions (10/100-Year)
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Results – Existing vs. Proposed (10-Year)
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Results – Existing vs. Proposed (100-Year)
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Results – Existing Conditions (10-Year Depth)
29



Results – Proposed Conditions (10-Year Depth)
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Moving Ahead - SPAs

• New stormwater 
standards

• Establishment of special 
protection areas (SPAs)

• Planning-level flood 
mapping
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Conclusion

• Local floodplain planning

• Riverine vs. coastal flooding

• Rain-on-grid modeling = planning tool

• Adaptive management

– Revised stormwater standards

– Special management areas (SPAs)
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Questions?


