
TREATMENT TRAINS FOR 
ENHANCED REMEDIATION 

EFFECTIVENESS

SOUTH CAROLINA 
PROSPECTIVE:
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SOUTH CAROLINA UST
• RBCA Program
• Free-product <0.01 feet
• No allowances for deed restrictions/restrictive covenant 
• Conditional Closure of releases
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HISTORY OF REMEDIATION
• Pay-for-Performance
 Site-Specific Target Levels Established
 Environmental Contractor selected remedial strategy
 Payment based on achieving reduction milestones

• AS/SVE, Pump & Treat
• Bioremediation (microbial or nutrient injections)
• Often “stuck” in specific technology.
• Sometimes used multiple technologies but not effective in long-term
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“RECENT CHANGES”
Implementation of long duration Aggressive Fluid Vapor 
Recovery/Multi-Media Phase Extraction
Implementation of Targeted Remedial Efforts (e.g. Soil 
Excavation)





Site #3 –
Bamberg County

Site #1 –
Bamberg 
County

Source: Google.com







South End Excavation Excavation toward North End



Orphan 3,000 gallon tank 3,000 gallon & 1,000 gallon tank



Removing USTs for transport Crushed stone placement



Placement of ORC Crushed Stone mixed with ORC



Backfill & Compaction Leveled Surface before Asphalt





Costs

1993-2006: Assessment: $70,451.03

2007-2014: AFVR Events & Sampling: 
$79,195.94

2018-2021: Soil Excavation, Post 
Monitoring, & Closure: $524,612.50

Total Cost: $674,259.47

COSTS



Site #1 –
Anderson 
County

Site #2 –
Anderson 
County

Source: Google.com







Excavation Area

Excavation 
Area



Trench dug to install hydraulic 
abutment beams for sheet pilings Excavation completed to 20 feet



Provect-Oxs compound being 
distributed

Completion of backfill and 
compaction





Costs
1987-2001: Assessment: $22,170.14

2002-2008: Corrective Action & Verification 
Monitoring: $83,443.64

2009-2018: Long Duration AFVR Events & 
Sampling: $26,725.46

2018-2022: Soil Excavation, Post Monitoring, & 
Closure: $335,868.10

Total Cost: $468,207.34

COSTS



Site #6 –
Richland County

Site #3 –
Richland 
County

Source: Google.com







Excavation Activities Abandoned Tanks



Mixing Gravel with ORC & Carbon Mixing Gravel with ORC & Carbon



Site Compaction Completed Site View





Costs

2002-2004: Assessment: $29,313.64

2004-2018: Corrective Action & 
Verification Sampling: $97,200.05

2019-2022: Soil Excavation, Post 
Monitoring, & Closure: $325,910.17

Total Cost: $452,423.86

COSTS



SITE #4 – CHARLESTON COUNTY



Source: Google.com













Costs

1992-2004: Assessment: $47,492.42

2004-2019: AFVR Events & Sampling: 
$200,554.48

2020-2022: Soil Excavation, 
Monitoring, & Closure: $642,370

Total Cost: $890,377.90

COSTS
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CONCLUSIONS
• Average time to closure: 28.5 years
• Average Cost: $621,317.14
• When technology reaches its effective limit, transition to 

another technology is necessary. 
• Excavation is an effective source removal and long-term 

treatment solution.
• Utilized when other remedial methods no longer effective.
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