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Substantial Damage

• Damage of any origin sustained by a structure 
whereby the cost of restoring the structure to its 
before damaged condition would equal or exceed 
50 percent of the market value of the structure 
before damage occurred. 
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Substantial Improvement

• Any improvement of a structure, the cost of 
which equals to exceeds 50 percent of the 
market value of the structure. Includes 
structures which have incurred “substantial 
damage”, regardless of the actual work 
performed. 
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Cumulative Substantial Improvement

• South Carolina’s model ordinance states 
that permits shall be cumulative for 5 
years

• Majority of communities have adopted 
this higher standard
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Five Flood Events in Five Years

2015 October Flood 2016 Hurricane Matthew

2018 Hurricane Florence2017 Hurricane Irma 2019 Hurricane Dorian
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State Approach to 

Conducting SDEs
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October 2015 flooding

• HMTAP teams

– Advantages

• Covered whole state

• Compliance with the NFIP

– Disadvantages

• Lack of community 

involvement

• Slow
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Hurricane Matthew

• State Assistance

– Advantages

• Consistency

• More community 

engagement

– Disadvantages

• Lack of manpower

• Lack of follow up
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Hurricane Florence

• Coordinated 

volunteer approach

– Advantages

• Trained local 

community

• Moved quickly

– Disadvantages

• Managing volunteers

• FEMA’s SDE 

software!!!
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SCDNR’s New 

and Improved 

SDE Tools
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Updated SDE tool

NEW SDE tool!

• Data is collected with Collector 

app and entered into the SDE 

spreadsheet.

• Spreadsheet based calculator 

tool that replicates the 

calculations of the FEMA SDE 

software.
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Updated SDE Tool Development

• Develop support data layer of floodprone

buildings with pre-populated information

• Extract/Reverse-Engineer FEMA SDE 

Logic

• Create spreadsheet calculator and batch 

tool
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Floodprone Buildings Support 

Layer

• Can be loaded into Collector to have basic 
location/information on buildings

– Help pre-identify the location and number of 
buildings that may need SDE inspections

– Can save time with back-end processing 

• Use Microsoft building footprints as base

• Attribute buildings on floodprone parcels 
with basic locator, flood hazard, and 
elevation 
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Example Attribute Buildings - Greenville
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Reverse Engineer SDE Logic

• Biggest challenge is figuring out % value 

of each element to total based on 

combination of inputs

– 13+/- inputs of building use/type

– Produces over 23,000 combinations that each 

result in different values

• Examined FEMA SDE program files to 

decipher
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Reverse Engineer SDE Logic

• Reads/Writes to Access database and 

stores percent damage relationships in 

JSON files

• Converted program data to coded pivot 

tables in Excel to capture

• Rebuild logic to calculate SDE estimate 

outside of program
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SDE Access Database and JSON Look-Up Files
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Updated SDE Tool Development

• Started with “interactive” SDE calculator 
spreadsheet interface

– User enters essential inputs with “pull-down” 
menus or manual entry

– Spreadsheet performs lookups and calculations

– Great for single calculation

• Added batch function using VBA code to run 
any number of records 

– Writes data to new columns

– Provides ability to export to report
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Tool Built-In User Guide Excerpt
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Collecting Field data

• FEMA’s Residential Damage Inspection 
Worksheet (google FEMA SDE) OR 

• SCDNR’s revised version OR

• ArcGIS on-line Collector app
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Calculating the SDE

• Export field data from the ArcGIS Collector 

app as an Excel spreadsheet

• Import into SDE Calculator Batch mode

• Run Batch mode

– May need to edit columns in order for it to run

– Can create individual PDF reports for each 

record
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SDE Calculator- Batch mode
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SDE Calculator – Individual Report
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Long Term 

Substantial Damage
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Long Term Substantial Damage

• Provide FEMA and SCDNR support and 

follow up to communities on their 

substantially damaged properties

• Document compliance on a monthly basis
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Substantial Damage Volunteer 

Network
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