
From Recurring Residential 
Flooding to Floodplain 

Restoration:  

Greenville County’s multi-
faceted water quantity and 

quality success story



Recurring Residential/Road Flooding

• Initial Purpose:
o Develop models to determine existing flooding
o Recommend potential capital improvement solutions
o Submit results to FEMA to revise local flood maps



Upper Reedy River Watershed

• Approximately 32 square miles
• Modeled Reedy River and 51 tributaries
• Included nearly 200 sub-watersheds



Field Data Collection

• Field inspections - 58 stream miles
• Surveying

o FFEs/LAG - 400 homes
o Public bridge/culvert crossings – 140 structures
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Model Development

• Hydrologic model – HEC-HMS
• Hydraulic model – HEC-RAS



Model Calibration

• 1995 Storm 
• 2004 Storm 



Model Results

• Culvert/Bridge Overtopping
o 21 County roads – 2-year storm

• Structures at Risk
o 35 homes – 100-year storm
o No neighborhoods with more than 8 

flooded homes

Residential Flooding (100-yr) Number of Homes

Vinson/Plano Drive area 6

Dukeland/Langston Drive area 6

Agnew/Bramlett Road area 8



Model Results





Alternatives Analysis

• Large scale capital improvement projects 
such as regional detention, channel 
improvements, or diversions were not 
cost effective due to the sparse nature of 
flooding

• Localized solutions deemed more 
effective such as:

o Culvert upgrades
o Elevating individual structures
o Floodproofing
o Buyouts



Residential Flooding



Floodplain Buyouts

• County retained third party to broker 
potential negotiations with 
homeowners for residential buyouts

• Purchase and removal of structures 
took place over several years

• Isolated holdouts remain but have 
forfeited further assistance from the 
County



Little Creek – Plano Drive



Langston Creek – North Chastain Drive



Solve One Problem, More Arise

After Floodplain buyouts:
People no longer in harms way
Floodplains are allowed to flood
The problem is not shifted downstream

….but new problems arise:
• Water Quality
• The Dreaded M-word



• Water Quality
o Total Nitrogen
o Total Phosphorous 
o Bio/E. Coli

• Stream Erosion

• Lack of riparian buffer (old homesites)

• Defining maintenance requirements

• Define Costs
o Mowing/personnel 
o Resident complaints

The New Problems



Alternatives Analysis

Infiltration? Stream Restoration? Riparian Buffers?



Searching for Funding

• Locally

• FEMA BRIC

• State Grants
o South Carolina Rural Infrastructure Authority 
o South Carolina Office of Resiliency

Google Search: 
“Stream Restoration/LID grant funding”

Google Result:



More on Funding: Thinking Outside the Box

• Maximize Benefit Cost Ratios

• Leverage Location/Demographics

• Add additional “features”

• Make something else the main course



More on Funding: Thinking Outside the Box

• Maximize Benefit Cost Ratios
o Nature-led solutions

• Leverage Location/Demographics
o High density/Low income

• Add additional “features”
o Parks/trails

• Make something else the main course
o Trails/Mobility



Finding Funding: Case Study
• Selected two communities with multiple 

buyout properties
o Little Creek 
o North Chastain 

• Each area had multiple contiguous properties

• Each area incorporated stream improvements
o Little Creek  1,400 linear feet
o North Chastain 1,100 linear feet

• Each area incorporated riparian forestation
o Little Creek  6.5 acres
o North Chastain 5.5 acres

BCR = 2.93

BCR = 2.31



Mitigate the Problem(s) – Little Creek

RSC already installed in 
2021

Stream restoration is among 
the best “bang for buck” for 
target nutrients/pollutants

County Council just adopted a stream buffer 
requirement, so why not restore them where 

possible? (They also have a surprisingly high BCR 
value, especially when coupled with cost savings 

of Trees Upstate, a local nonprofit partner)



Mitigate the Problem(s) – North Chastain

Trees Upstate 
helps make this 

and other 
projects possible

A stable, well-vegetated stream reduces nutrients and 
contributes less sediment, encouraging a healthier 

ecosystem overall



Sewer Easement Challenges

Old Pedestrian Bridge

No Change Flood Model Required

(If not, CLOMR/LOMR)

Additional Challenges



March 2023:

Grant Awarded 

Project Timeline

May 2023:

Contracting 
Completed

June 2023:

Survey 
Completed

August – January 2023:

SCOR Contract 
Amendment

March 2024: 

Plans 
Completed

April 2024:

Permitting 
Submitted 

Feb 2025:

Projected 
Completion

October 2024: 

Projected Start 
Date



What’s Next?

• Public meetings
• Determining the best way to bid the project
• Addressing permitting agency comments
• SCOR’s review of the bid package



Takeaways

• Maintaining current floodplain mapping and 
aggressive floodplain regulations/restrictions highly 
important

• There is always a bigger storm – floodplain buyouts 
eliminate flood risk once and for all

• Community blight can become an amenity over time
• Grant funding is available once you find the right fit 

for your project



Thank You
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