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� To obtain optimal treatment results, must select pr oper 
activator for persulfate

� Dependent upon the contaminant of concern and the 
specific site conditions

� Activation Methods for Persulfate include:

� Hydrogen Peroxide

� High pH (pH over 10.5) (Alkaline Activation)

� Chelated Iron (EDTA) or Ferrous Iron

� Heat
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• Most aggressive activators are Hydrogen Peroxide an d high pH

• A wide variety of VOCs can be treated, including man y recalcitrant 
compounds such as DCA, TCA, vinyl chloride, PCBs, &  PAHs

• However, potential for adverse reactions and sensit ive site 
conditions may limit use of peroxide and high pH

� Iron activation is not recommended for treatment of gasoline, diesel 
fuel, Freon, PCBs, TCA, DCA, vinyl chloride, or pes ticides

� A Treatability Test to should be performed to confir m treatment 

efficiency and determine site specific Soil Oxidant  Demand  
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• Sites with shallow groundwater table are prone to 
“daylighting” of peroxide

� Potential for corrosion or damage to metal pipes, u tilities, 
and other sensitive areas (peroxide and high pH)

� Adequate venting of off-gases are critical to preve nt bulging 
of pavement and other serious damage (peroxide)

� Due to safety concerns, the RWQCB has recently limi ted the 
concentration of peroxide to 10% and the maximum 
temperature increase to 150 degree F
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� Need for Fast Site Cleanup

� Need for Economical Site Cleanup

� Focused Hot Spot Treatment

� To Expedite “Past Due” Pump & Treat Systems 
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• 23 Injection Wells - Mostly Inside an 
Occupied Industrial Building

• Created Hydraulic Barrier 
• Injected 16,000 lbs of Persulfate
• Injected 12,000 gals of Peroxide
• After 120 days, Attained Reductions of 94% 

to 99% in Methylene Chloride Levels
• Recently received Closure from LARWQCB

• Project Performed by MECX and Tait
Environmental in 2005
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• Primary contaminant is 
Benzene

• Six Injection Wells

• Injected 14,000 lbs Persulfate

• Injected 7,200 gal peroxide

• Permeable Sands and Silts

• 18 ft Radius of Influence

• Project Performed by MECX 
and JAG Consulting in 2006



Case Study 2: Peroxide Activation
La Mirada, CA

Case Study 2: Peroxide Activation
La Mirada, CA

Dissolved Benzene Reductions Following ISCO Treatme nt
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• Site Contaminated with TCE, 1,1-DCE, 1,1,1-
TCA, and other VOCs

• Two Injection Wells (Pilot Test)
• Injected 3,000 lbs of Persulfate
• Injected 600 gals of 25% Sodium Hydroxide
• Achieved Immediate DCE reductions of         

90%-100%
• DCE rebound After 60 days
• Project Performed by MECX and URS 

Corporation in 2006
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• UST Site Contaminated with 
TPH Gas, BTEX, and MTBE

• Three well Pilot Test

• Injected 3,000 lbs of Persulfate

• Injected 2,900 gals of 25% 
Sodium Hydroxide

• Reduced TPH gas, BTEX, and MTBE 
Levels by 78% to 100%

• Project Performed by JAG 
Consulting and Tait Environmental
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TPH Gas Reductions in Monitoring Wells
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• Benzene Levels  Rebounded 
after Peroxide Activated 
Persulfate Treatment 

• Two Injection Wells 

• Injected 7,000 lbs of persulfate

• Injected 600 pounds of ferrous 
sulfate

• 2nd ISCO application reduced 
benzene levels by 94%

• Project Performed by JAG 
Consulting in 2007



Case Study 5: Benzene Reductions Using Ferrous 
Sulfate Activation

La Mirada, CA

Case Study 5: Benzene Reductions Using Ferrous 
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• Treatment of TCE Plume 

• Three Injection Wells 

• Injected 6,700 lbs of persulfate

• Injected 1,500 pounds of iron 
EDTA

• Project Performed by JAG 
Consulting in 2008
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• Good to excellent contaminant reductions achieved 
using all activation methods for Persulfate

• Selection of the Activator should be based on 
Contaminant of Concern and Site Conditions 

• Pilot Tests should include a minimum of 3 wells and  
be located in an up-gradient area (near source)

• Multiple Monitoring Wells Should be located Nearby

• Received Closure of Three Sites in California to Da te


