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Remediation Methods 

• Most Common: 
• Excavation 
• Air Sparging/Soil Vapor Extraction 
• Multi-Phase Extraction 
• Bio-Sparging 

• Not as Common: 
• Biological Treatment 
• Chemical Treatment 
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Trenching 
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Air Sparging Compressor 
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Air Sparging Meters and Valves 
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Air Sparging/ Soil Vapor
Extraction Trailer 
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Soil Vapor Extraction Blower 
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Pump and Treat 

• Use Ground Water Pumps to Capture
Contaminated  Groundwater 
• For Treatment use an Air Stripper or Activated
Carbon to Remove Contaminants from 
Groundwater to Levels Acceptable for
Disposal. 
• Disposal - Transfer to Infiltration Gallery,
Injection Well, or Surface Water 
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Regulation 

• NPDES (National Pollutant Discharge Elimination
System) Permit 
• For Disposal of Treated Water to a Lake or Stream or

Storm Drain 

• UIC (Underground Injection Control) 
• For Disposal of Treated Water to an Injection Well 
• For Injecting Chemicals into the Ground 
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Air Strippers 
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Off-Gas Treatment 

• Treatment of Recovered Vapors 
• Thermal Treatment 
• Vapors Are Incinerated 
• Thermal Treatment: Catalytic Oxidizer, Internal

Combustion Engine 

• Carbon Treatment 
• Vapors Are Absorbed On To Granular Activated Carbon

(GAC) 
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Thermal Vapor Treatment Unit 
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Granular Activated Carbon 
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Granular Activated Carbon 
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Biological Treatment 

• Injection of Nutrients, Enzymes, etc. 
• Used Alone and in Conjunction with Other

Technologies 
• Enhanced Bio-Sparging 

• Careful Planning Required 
• Not Always Easy to Get Injected Material in

Contact with Contamination 
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Biological Treatment 
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Chemical Treatment 

• Oxidizing Chemicals are Injected Underground 
• Hydrogen Peroxide (H2O2) 
• Hydrogen Peroxide with Ozone (H2O2/O3) 
• Fenton’s Reagent (Iron-catalyzed Hydrogen Peroxide) 
• Potassium Permanganate (KMnO4) 

• Heat and Chemistry Destroy the Contamination 
• Not Always Easy to Get Chemicals  in Contact with 

Contamination 
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Chemical Injection Treatment 
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Post Active Remediation 
Monitoring (PARM) 

• Following Source Removal 
• 1 Groundwater Sampling Event if NO Previous 

Groundwater Contamination Existed 
• 4 Quarters of Groundwater Sampling if Previous

Groundwater Contamination Existed 

• Following O&M 
• Four Quarters of Groundwater Monitoring 
• Soil Confirmation (if applicable) 
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Scope of Work (SOW) 

• Source Removal SOW 
• Schedule Pay Items 
• Attachment A 

• Source Removal Table 
• Water Sampling Table 
• Soil-Air Sampling Table 
• Well Abandonment (if applicable) 
• Well Installation (if applicable) 

• Remedial Action Construction SOW 
• Schedule Pay Items 
• Attachment A 

• Remedial Action Construction (RAC)
Table 
• Trenching Calculations Workbook 

• O&M Parameters Table (Optional) 
• Water Sampling Table 
• Soil-Air Sampling Table 
• Well Abandonment (if applicable) 
• Well Installation (if applicable) 
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RAC Table 
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RAC Table Exercise 

• Open your books to Construction Drawings 1
through 3. 
• Fill out Section 5 and 6 of the RAC Table. 
• You have 15 minutes to complete this exercise. 
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Construction Drawing 2 
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Construction Drawing 3 
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Exercise Solution 
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Trenching Calculation Workbook 
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Trenching Example 
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Trenching Calculation Exercise 

• Open your books to Construction Drawing 1 and
Drawing 4. 
• Fill out the trenching workbook. 
• You have 15 minutes to complete this exercise. 
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Construction Drawing 1 
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Construction Drawing 4 
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Exercise Solution 
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Exercise Solution 
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ATC Contract 
• 17. Remediation System O&M Packaged Work

Scopes (Excluding Remediation System Equipment) 
• All inclusive packages on a monthly basis of 

• Mobilization, Per Diem, Labor,  and Materials 
• Equipment necessary for conduction operation monitoring,

system related sampling, preventative maintenance, trouble
shooting after startup in accordance with the approved RAP. 

• Excluding quarterly monitoring well sampling. 
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ATC Contract 

• 18. Remedial Action Equipment/System Use (Equipment
Only, Excluding O&M) 

• Unless otherwise specified, the following pay items include: 
• All equipment, material and non-O&M labor costs. 
• All down well groundwater pumps, if applicable 
• Carbon polishing equipment and initial carbon. 
• Major repairs or replacement items including remediation equipment

in need of replacement, and associated mobilizations to and form site
for that purpose. 

• Costs for equipment and liability insurance and/or liability damage
waivers. 

• Mobilization to and from the site for replacement remediation system. 
• Excluding mobilization of personnel and equipment to and from site for

initial installation and final removal. 
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ATC Contract 
System size is defined by the blower size (or water flow), number of legs, and air flow capacity 
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ATC Contract 
Carbon Off-Gas Treatment Add-On size is defined by pounds of carbon. 
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Schedule of Pay Items 
Section 18 in the SPI lists the holding tanks and systems per month, per term, and per size. 
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Schedule of Pay Items 
Section 18 in the SPI lists the off gas treatment per month, per term, and per size. 

3/30/2017 FDEP-PRP 38 



   

 

RAC SPI Well Installation 
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RAC SPI Construction 
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RAC SPI Baseline & Startup 
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RAC SPI Example O&M Task 
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Soil Excavation 
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Large Diameter Auger (LDA) 
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Excavation, Dewatering and 
Sheet Piling 
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Source Removal Table 
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Source Removal Example 
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Source Removal Example 
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Source Removal Example 
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Source Removal Example 
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Source Removal SPI Example 
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Source Removal SPI Example 
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