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The Traditional SolutionThe Traditional Solution

• Type of Spill (Oil – Brine – Both)

• Location of Spill, (Proximity to Water, Sources,
People, Buildings, Site Structures, Roads, etc.

• Type of Soil (Clay, Sand, Other)• Type of Soil (Clay, Sand, Other)

• Time constraints (Odor, Public Perception, etc.)

• Regulatory Impacts (Notifications, etc.)

• Select Cleanup Method (Generally Landfill)



Typical Approaches to Typical Approaches to 
Spill CleanupSpill Cleanup

•• SiteSite spillspill assessmentassessment

•• ContainmentContainment ofof thethe spillspill

•• CollectCollect “free”“free” oiloil usingusing mechanicalmechanical meansmeans suchsuch
asas oiloil booms,booms, skimmersskimmers oror vacuumvacuum truckstrucks..asas oiloil booms,booms, skimmersskimmers oror vacuumvacuum truckstrucks..

•• ExcavateExcavate allall contaminatedcontaminated materialmaterial fromfrom thethe
areaarea..

•• DisposeDispose ofof contaminatedcontaminated materialmaterial atat aa sitesite
acceptingaccepting hazardoushazardous wastewaste

•• HaulHaul inin newnew soilsoil andand compactcompact inin placeplace..



The Proposed New OrderThe Proposed New Order

ReduceReduce WasteWaste GenerationGeneration

ControlledControlled –– InIn PlantPlant

UncontrolledUncontrolled –– ProductionProduction ReleasesReleases

ReuseReuseReuseReuse

OnOn--sitesite treatmenttreatment

LimitLimit ExcavationsExcavations (Landfill(Landfill Impact)Impact)

RecycleRecycle

UseUse TreatedTreated WWasteaste forfor Cover,Cover, etcetc..



Chemical Oxidation & Chemical Oxidation & 
BioremediationBioremediation

•• ChemicalChemical OxidationOxidation cancan CompletelyCompletely (Carbon(Carbon Dioxide)Dioxide) &&
PPartiallyartially ((HydroxylateHydroxylate)) OxidizeOxidize HydrocarbonsHydrocarbons

•• PartiallyPartially OxidizedOxidized HydrocarbonsHydrocarbons AreAre HighlyHighly BiodegradableBiodegradable
•• CoolCool--OxOx®® -- OxidizesOxidizes HHydrocarbonsydrocarbons but,but, DoesDoes NotNot KillKill BugsBugs
•• Not Exothermal Not Exothermal –– No VOC volatilizationNo VOC volatilization•• Not Exothermal Not Exothermal –– No VOC volatilizationNo VOC volatilization
•• Optimizes at Near Neutral pH (8.0)Optimizes at Near Neutral pH (8.0)
•• No Sodium (Na) or PotassiumNo Sodium (Na) or Potassium (K)(K)! Thus ! Thus –– SARSAR is Reduced)is Reduced)
•• No Corrosion No Corrosion –– No Persulfate compoundsNo Persulfate compounds
•• Flammability Flammability –– Static Discharge protectedStatic Discharge protected
•• Long Long Term, OnTerm, On--Going Oxidation (90Going Oxidation (90--120 days)120 days)



•• GreenGreen InIn--situ and Exsitu and Ex--situ Oxidation technology situ Oxidation technology 

leaving no byleaving no by--productsproducts

•• Treats both soil and groundwaterTreats both soil and groundwater

What isWhat is ??

•• Treats both soil and groundwaterTreats both soil and groundwater

•• Uses food grade chemical oxidants Uses food grade chemical oxidants 

–– Clean Hydrogen peroxide, Clean Hydrogen peroxide, HH22OO22

•• Most Important Most Important –– Destroys ContaminantsDestroys Contaminants



The ChemistryThe Chemistry
((Produce Hydrogen Peroxide InProduce Hydrogen Peroxide In--SituSitu))

CaO2 + H20 → Ca+2 + OH-1 + H2O2 + O2

(Chelates Activate Intrinsic Catalysts (Chelates Activate Intrinsic Catalysts –– Produces Radicals)Produces Radicals)

H2O2 + Fe+2 → OH-1 + [OH]● + Fe+3

H2O2 + Fe+3 → OH-1 + [OOH]● + Fe+2H2O2 + Fe → OH + [OOH] + Fe

(Radicals React with Contaminants (Radicals React with Contaminants –– Oxidation ByOxidation By--products)products)

[OH]●& [OOH]● + Cx → Cx(OH)y + CO2

(Biodegradable ByBiodegradable By--products Used by Microbes)products Used by Microbes)

Cx(OH)y +  O2 → CO2 Totally GreenTotally Green
(Reductive (Reductive DechlorinationDechlorination))

nnCC22((ClCl))xx +  (+  (OHOH))--
→   →   nnCOCO22 +  (+  (ClCl))--



What is a “Green” Process?What is a “Green” Process?

•• NonNon--toxictoxic

–– SafeSafe forfor thethe environmentenvironment andand peoplepeople whowho handlehandle thethe
productproduct

•• RenewableRenewable && SustainableSustainable

–– ProductProduct ingredientsingredients areare derivedderived fromfrom sourcessources thatthat dodo notnot
depletedeplete thethe environmentenvironmentdepletedeplete thethe environmentenvironment

–– TheThe productproduct source(s)source(s) meetmeet today’stoday’s needsneeds withoutwithout
compromisingcompromising futurefuture supplysupply

•• CommercialCommercial ViabilityViability

–– TheThe processprocess worksworks betterbetter thanthan conventionalconventional technologytechnology forfor
thethe intendedintended purposepurpose

–– TheThe processprocess makesmakes sensesense economicallyeconomically



The Current SceneThe Current Scene

•• IncreasingIncreasing numbersnumbers ofof accidentalaccidental oiloil spillsspills
requiresrequires effectiveeffective remedialremedial solutionssolutions..

•• ExcavationExcavation andand disposaldisposal ofof contaminatedcontaminated soilssoils isis
thethe traditionaltraditional remedyremedy but,but, isis growinggrowing lesslessthethe traditionaltraditional remedyremedy but,but, isis growinggrowing lessless
acceptableacceptable..

•• ProperProper applicationapplication ofof chemicalchemical oxidationoxidation
CoupledCoupled withwith SubsequentSubsequent BioremediationBioremediation
((CoolCool--OxOx Technology)Technology) cancan provideprovide aa solutionsolution..



Contact is VitalContact is Vital

Why is the method of delivery in the field so Why is the method of delivery in the field so 
important?important?

•• Contact Sport!Contact Sport!

•• The oxidant and contaminant must meet for a        The oxidant and contaminant must meet for a        
chemical reaction to occur.chemical reaction to occur.

•• Proper application is vital to a successful  Proper application is vital to a successful  
remedial project.remedial project.

•• Nothing beats KnowNothing beats Know--How!How!



The DeepThe Deep--ShotShot TMTM RigRig

Formulating Formulating Formulating Formulating –––– Mixing  Mixing  Mixing  Mixing  ---- PumpingPumpingPumpingPumping



HydroHydro --DartDartTMTM ApplicationApplication



Tank BatteryTank Battery



Well PumpsWell Pumps



ReactionsReactions



Treatment at Well HeadTreatment at Well Head

Before After



Crude ReleaseCrude Release

Pretreatment

Treated



4 Weeks Post Treatment4 Weeks Post Treatment



Large SpillLarge Spill



Typical Old ReleaseTypical Old Release



MGP SiteMGP Site

Tar wellTar well
ExcavatingExcavating

Look at the BucketLook at the Bucket



Groundwater ImpactGroundwater Impact



Post InjectionPost Injection–– 2 2 WksWks



Post InjectionPost Injection–– 3 3 MosMos



Post Injection Post Injection –– 6Mos6Mos



Post InjectionPost Injection–– 9 9 MosMos



Post InjectionPost Injection–– 12 12 MosMos



Post InjectionPost Injection–– 18 18 MosMos



Conclusions in the Conclusions in the 
Midstream ProductionMidstream Production



Another Large SiteAnother Large Site

•• 22,,072072 injectioninjection pointspoints
•• 1010,,284284 injectedinjected feetfeet
•• 154154,,260260 gallonsgallons ofof CoolCool--OxOx®®

•• 99,,020020 safesafe workwork hourshours duringduring thethe coldestcoldest 55•• 99,,020020 safesafe workwork hourshours duringduring thethe coldestcoldest 55
monthsmonths thatthat PhiladelphiaPhiladelphia hashas seenseen inin aa longlong
timetime ((6363 inchesinches ofof SnowSnow –– AvAv 1313 inches)inches)

•• 66”” DNAPLDNAPL HalogensHalogens (DDT,(DDT, CE,CE, CB,CB, DCE,DCE,
DCA,DCA, HC)HC)

•• 6969%% MassMass ReductionsReductions –– oneone applappl..
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Deep or Highly Weathered Deep or Highly Weathered 
ContaminationContamination

•• Highly weathered hydrocarbonHighly weathered hydrocarbon
-- High fractions of heavy hydrocarbons & high TPH atHigh fractions of heavy hydrocarbons & high TPH at

bioremediation endpointbioremediation endpoint
•• Deep contaminationDeep contamination

-- Excavation?Excavation?
-- Cost of excavation increases with depth & volume ofCost of excavation increases with depth & volume of

contaminated soilcontaminated soil
-- Risks of exposure increaseRisks of exposure increase

•• The need for speedThe need for speed
-- Small spillsSmall spills
-- Immediate threat to environmental receptorImmediate threat to environmental receptor
-- High evaporation rates (VOCs) and odor issuesHigh evaporation rates (VOCs) and odor issues



Site LocationsSite Locations



Typical Approaches to Typical Approaches to 
Spill CleanupSpill Cleanup

• Site spill assessment

• Containment of the spill

• Collect “free” oil using mechanical means such
as oil booms, skimmers or vacuum trucks.as oil booms, skimmers or vacuum trucks.

• Excavate all contaminated material from the
area.

• Dispose of contaminated material at a site
accepting hazardous waste

• Haul in new soil and compact in place.


