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Environmental Response Team (ERT)Environmental Response Team (ERT) 
•• Established in 1978Established in 1978 
•• 41 Experienced Responders41 Experienced Responders 
•• 125+ Trained Contractors125+ Trained Contractors 
•• Focus:Focus: ““Classic EnvironmentalClassic Environmental”” EmergenciesEmergencies 

Sampling/monitoringSampling/monitoring CharacterizationCharacterization 
Hazard EvaluationHazard Evaluation Decon/DisposalDecon/Disposal 
Risk Assessment/SafetyRisk Assessment/Safety 

PFIBPFIB 

OHOH 
FF ClCl 

2-chloro-6-fluorophenol 



ERT’s Mission… 
SUPERFUND 

•• Support the NationSupport the Nation’’s Response, Cleanups Response, Cleanup 
and Renewal of its Contaminated Land,and Renewal of its Contaminated Land, 
Water and AirWater and Air 

•• Promote Development ofPromote Development of TechnologyTechnology 
andand ProceduresProcedures in Areas of Relevantin Areas of Relevant 
Science and EngineeringScience and Engineering 

•• Disseminate InformationDisseminate Information 

•• Support the Programs within OSWERSupport the Programs within OSWER 



ERT Dive SupportERT Dive Support
 

••Contaminated and Clean Water Dive OperationsContaminated and Clean Water Dive Operations
 

••ERTERT’’s Divers Support a Variety of Agency Needss Divers Support a Variety of Agency Needs 

••Benthic Habitat AssBenthic Habitat Asseessments/Coral Researchssments/Coral Research 

••Survey of Ocean Dredge Disposal SitesSurvey of Ocean Dredge Disposal Sites 

••Environmental Criminal InvestigationsEnvironmental Criminal Investigations 

••Sunken DrumsSunken Drums 

••Multimedia Aquatic SamplingMultimedia Aquatic Sampling 

••SUPERFUND AssessmentsSUPERFUND Assessments 



ERT SOPs and PlansERT SOPs and Plans 



EPA Dive Plan ElementsEPA Dive Plan Elements 
••Approval and Review by UDO and Health and Safety OfficerApproval and Review by UDO and Health and Safety Officer 



Dive PlanningDive Planning 
•• Unless known otherwise, ERT Assumes that ContaminantsUnless known otherwise, ERT Assumes that Contaminants Will Be PresentWill Be Present 

•• Full Face Mask and Dry Suit With Mated Dry Gloves are Used to MiFull Face Mask and Dry Suit With Mated Dry Gloves are Used to Minimize Divernimize Diver 
Contact with WaterContact with Water 

•• Type Of Contamination Will Determine The Decontamination ProceduType Of Contamination Will Determine The Decontamination Procedure Required.re Required. 

•• Water Body TypeWater Body Type 

•• Large Body of WaterLarge Body of Water 

•• Flow or CirculationFlow or Circulation 

•• Dilution of ContaminantsDilution of Contaminants 

•• Small Closed Body of WaterSmall Closed Body of Water 

•• Pond or Flooded QuarryPond or Flooded Quarry 

•• Limited Water FlowLimited Water Flow 

•• High Exposures ExpectedHigh Exposures Expected 



Site HazardsSite Hazards 

•• Known vs. Unknown (Unanticipated) SourcesKnown vs. Unknown (Unanticipated) Sources 

•• Physical HazardsPhysical Hazards 

•• Biological HazardsBiological Hazards 

•• Chemical HazardsChemical Hazards 



Chemical ContaminantsChemical Contaminants 

•• MetalsMetals 

•• Volatile Organic Compounds (VOCs)Volatile Organic Compounds (VOCs) 

•• Polychlorinated Biphenyls (PCBs)Polychlorinated Biphenyls (PCBs) 

•• DioxinsDioxins 

•• Polycyclic Aromatic Hydrocarbons (PAHs)Polycyclic Aromatic Hydrocarbons (PAHs) 

•• Pesticides/HerbicidesPesticides/Herbicides 



Chemical ContaminantsChemical Contaminants 

Chemical PropertiesChemical Properties 

•• WaterWater--borne/Water Soluble Contaminantsborne/Water Soluble Contaminants 

•• NonNon--SolubleSoluble 

•• Contaminant DensityContaminant Density 

•• Floaters (Gas, Some Oils)Floaters (Gas, Some Oils) 

•• Sinkers (PCBs, Metals)Sinkers (PCBs, Metals) 

•• Adherence to SedimentsAdherence to Sediments 

•• Persistent ContaminantsPersistent Contaminants 

•• ReleasesReleases 

•• Water ReactiveWater Reactive 



Chemical ContaminantsChemical Contaminants 
Routes of ExposureRoutes of Exposure 

•• InhalationInhalation 

•• IngestionIngestion 

•• Full Face Mask/HelmetFull Face Mask/Helmet 

•• Skin ContactSkin Contact 

•• Dry SuitDry Suit 



Chemical ContaminantsChemical Contaminants 



Full Face Mask/HelmetFull Face Mask/Helmet 
•• Full Face MaskFull Face Mask 

•• Positive PressurePositive Pressure 

•• Second Stage Regulator ReliabilitySecond Stage Regulator Reliability 

•• Ease Of DecontaminationEase Of Decontamination 

•• Dry Suit Hood Mask Seal Potential For LeaksDry Suit Hood Mask Seal Potential For Leaks 

•• Leak Test At Start Of DiveLeak Test At Start Of Dive 

•• HelmetHelmet 

•• Most Protective/Best Seal with Dry SuitMost Protective/Best Seal with Dry Suit 

•• Positive PressurePositive Pressure 

•• Second Stage Regulator ReliabilitySecond Stage Regulator Reliability 

•• Ease Of DecontaminationEase Of Decontamination 

•• Must Be Mated With DrMust Be Mated With D y Suitry Suit –– No Neoprene (Wet)SealNo Neoprene (Wet)Seal 

•• Hygienic Issues If Shared Among Dive TeamHygienic Issues If Shared Among Dive Team 

•• More Protective Double or Quad Exhaust ValveMore Protective Double or Quad Exhaust Valve 



Dry SuitDry Suit 

•• Vulcanized Rubber Routinely UsedVulcanized Rubber Routinely Used 

•• Smooth Surface Minimizes Adherence Of ContaminantsSmooth Surface Minimizes Adherence Of Contaminants 

•• Easier To DecoEasier To Dec ntaminateontaminate 

•• Nylon Or Other Coated Fabric Dry SuitsNylon Or Other Coated Fabric Dry Suits 

•• Difficult To DecontaminateDifficult To Decontaminate 

•• Less Resistant To Chemical PermeationLess Resistant To Chemical Permeation 

•• Smooth Polyurethane Exterior May also be SuitableSmooth Polyurethane Exterior May also be Suitable 

•• Easy To Patch/Repair In The FieldEasy To Patch/Repair In The Field 

•• Permeation Testing Data Should Be Available and ConsultedPermeation Testing Data Should Be Available and Consulted 

•• Abrasion Resistance TestingAbrasion Resistance Testing 

•• Double Exhaust ValvesDouble Exhaust Valves 

•• Mated Dry Gloves with Abrasion Resistant Outer GloveMated Dry Gloves with Abrasion Resistant Outer Glove 



Dry Suit TestingDry Suit Testing 

•• Permeation Testing Independently Using ASTM MethodsPermeation Testing Independently Using ASTM Methods 

•• Tests Performed on Pristine MaterialTests Performed on Pristine Material 

and under Laboratory Conditionsand under Laboratory Conditions 

•• Test Results Do Not Represent Realistic Usage ConditionsTest Results Do Not Represent Realistic Usage Conditions 

•• Tests Shown are for Suit Material OnlyTests Shown are for Suit Material Only 

•• Additional Test Data may also be AvailableAdditional Test Data may also be Available 

•• Seams, Wrist/Face Seals, GlovesSeams, Wrist/Face Seals, Gloves 

or Patches may be Weakest Link in Gearor Patches may be Weakest Link in Gear 

•• For Some Chemicals There is NO Suitable Dry Suit AvailableFor Some Chemicals There is NO Suitable Dry Suit Available 

•• Carbon Disulfide <1 minutesCarbon Disulfide <1 minutes 

•• Dichloromethane <5 minutesDichloromethane <5 minutes 

•• Penetration/Abrasion Resistance is also CriticalPenetration/Abrasion Resistance is also Critical 



Comparison of Permeation DataComparison of Permeation Data 

Chemical Solubility In 
Water 

Test Concentration (%) Break Through Time (minutes) 
Viking PRO Whites HazMat Viking PRO Whites HazMat 

Acetone 100 10 100 50 13 
Acetonitrile 100 100 >180 90 
Ammonia Solution 100 10 >180 >480 
Carbon Disulfide 0.2 100 98 1 0 
Dichloromethane 1.3 100 5 4 
Diethylamine 82 10 100 >180 45 
Ethyl Acetate 8.7 8.7 100 20 >480 

Sodium Hydroxide 50 10 50 >180 >480 

ISO Liquid C Not Soluble 100 10 61 

ISO Liquid C simulates high octane gas (50% isooctane & 50% toluene) 



Decontamination PlanDecontamination Plan 

•• Included in Dive Plan or Health and Safety Plan (HASP)Included in Dive Plan or Health and Safety Plan (HASP) 

•• COMPLEXITY OF PLAN IS CONTAMINANT SPECIFICCOMPLEXITY OF PLAN IS CONTAMINANT SPECIFIC 

•• Define Decontamination Zones on Site MapDefine Decontamination Zones on Site Map 

•• PersonnelPersonnel 

•• Equipment and SuppliesEquipment and Supplies 

•• PPEPPE 

•• Waste DisposalWaste Disposal 

•• Wind DirectionWind Direction 

•• Site LogisticsSite Logistics 



DecontaminationDecontamination 

LAKE 

EXCLUSION ZONE 

CONTAMINATION 
REDUCTION ZONE 

EMERGENCY 
DECONTAMINATION 

AREA 

SUPPORT ZONE 

Gross Diver 
Decontamination 



Decontamination ZonesDecontamination Zones 
•• EXCLUSION ZONE (EZ) OR HOT ZONEEXCLUSION ZONE (EZ) OR HOT ZONE 

•• Work AreaWork Area 

•• PPE Required to Enter/DecoPPE Required to Enter/Dec ntaminationontamination 

Required When Exiting the EZRequired When Exiting the EZ 

•• CONTAMINATION REDUCTION ZONE (CRZ)CONTAMINATION REDUCTION ZONE (CRZ) 

•• Decontamination Line (LinearDecontamination Line (Linear –– One Direction)One Direction) 

•• Pass Through Between the EZ and the SZPass Through Between the EZ and the SZ 

•• Must Wear Proper PPEMust Wear Proper PPE 

•• SUPPORT ZONE (SZ)SUPPORT ZONE (SZ) 

•• Clean Area Outside the EZ and the CRZ.Clean Area Outside the EZ and the CRZ. 

•• EMERGENCY DECONTAMINATION AREAEMERGENCY DECONTAMINATION AREA 

•• Separate Area Between the EZ and SZ for Emergency DecontaminatioSeparate Area Between the EZ and SZ for Emergency Decontamination ofn of 
Injured DiverInjured Diver 



Decontamination SuppliesDecontamination Supplies 



DecontaminationDecontamination 

•• REMOVAL VS. DESTRUCTION/NEUTRALIZATION OF CONTAMINANTSREMOVAL VS. DESTRUCTION/NEUTRALIZATION OF CONTAMINANTS 

•• Removal of Contaminants from Gear Prior to UndressingRemoval of Contaminants from Gear Prior to Undressing 

•• Consider Safety of Decontamination Solution Relative to ContaminConsider Safety of Decontamination Solution Relative to Contaminants Presentants Present 

•• May Not be Necessary to Neutralize Chemical Contaminants or KillMay Not be Necessary to Neutralize Chemical Contaminants or Kill BiologicalBiological 
ContaminantsContaminants 

•• Additional Decontamination May Be Performed After Diver RemovesAdditional Decontamination May Be Performed After Diver Removes GearGear 

•• If Contaminants ArenIf Contaminants Aren’’t Neutralized or Destroyed Decontamination Fluids Mayt Neutralized or Destroyed Decontamination Fluids May 
Need to be ContainedNeed to be Contained 



Decontamination SolutionsDecontamination Solutions 

The major considerations when choosing a decontamination solutThe major considerations when choosing a decontamination solution are:ion are: 

1.1. Effectiveness on Site ContaminantsEffectiveness on Site Contaminants 

2.2. Compatibility with GearCompatibility with Gear 

3.3. Safety to Diver and Support PersonnelSafety to Diver and Support Personnel 

•• Always Consult MSDSAlways Consult MSDS 

•• HMIS Health Rating of 1 or LessHMIS Health Rating of 1 or Less 

4.4. Availability and CostAvailability and Cost 

5.5. Biodegradable Decontamination SolutionsBiodegradable Decontamination Solutions 

6.6. Containment And Disposal of Used Decontamination SolutionsContainment And Disposal of Used Decontamination Solutions 

•• NonNon--biodegradable Solutionsbiodegradable Solutions 

•• Solutions Containing Contaminants Not Neutralized or DestroyedSolutions Containing Contaminants Not Neutralized or Destroyed 



Decontamination SolutionsDecontamination Solutions 

WATERWATER 
•• Most Important Solution Used Alone or in Conjunction with OtherMost Important Solution Used Alone or in Conjunction with Other SolutionsSolutions 

•• Large SupplyLarge Supply 

•• LowLow--pressure Hose or Decontamination Showerpressure Hose or Decontamination Shower 

•• Municipal Water Supply or Large Water TankMunicipal Water Supply or Large Water Tank 

•• First and Last Step of All DecontaminationFirst and Last Step of All Decontamination 

•• High Pressure (>70 psi) may:High Pressure (>70 psi) may: 

•• Damage EquipmentDamage Equipment 

•• Force Contaminants into SeamsForce Contaminants into Seams 

•• Contaminate Nearby Surface Support Personnel.Contaminate Nearby Surface Support Personnel. 



Decontamination SolutionsDecontamination Solutions 

COMMERCIAL SOAPS/CLEANING SOLUTIONSCOMMERCIAL SOAPS/CLEANING SOLUTIONS 
•• Strong Soap Solution Second Most Commonly Used SolutionStrong Soap Solution Second Most Commonly Used Solution 

•• Numerous ProductsNumerous Products 

•• Synthetic IngredientsSynthetic Ingredients 

•• Natural Active IngredientsNatural Active Ingredients 

•• Selecting Appropriate Soap/Cleaning SolutionSelecting Appropriate Soap/Cleaning Solution 

•• Surfactant EffectivenessSurfactant Effectiveness 

•• Antimicrobial PropertiesAntimicrobial Properties 

•• TriclosanTriclosan 

•• BiodegradabilityBiodegradability 

•• SafetySafety 



Decontamination SolutionsDecontamination Solutions 

EXAMPLES OF COMMERCIAL SOAPS/CLEANING SOLUTIONSEXAMPLES OF COMMERCIAL SOAPS/CLEANING SOLUTIONS 
•• Simple GreenSimple Green®® AllAll--Purpose CleanerPurpose Cleaner -- general all purpose cleaner/degreasergeneral all purpose cleaner/degreaser 

•• Citrus KleanCitrus Klean -- natural citrus based cleaner/natural degreasercitrus based cleaner/ degreaser 

•• BioSolBioSol -- Organic solvent degreaserOrganic solvent degreaser 

•• ZEP Big OrangeZEP Big Orange -- natural citrus based cleaner/degreasernatural citrus based cleaner/degreaser 

•• ZEP AcclaimZEP Acclaim -- liquid hand soapliquid hand soap 

•• Orange BlossomOrange Blossom -- natural citrus based cleaner/degreasernatural citrus based cleaner/degreaser 

•• Citrus MagicCitrus Magic -- natural citrus based cleaner/degreasernatural citrus based cleaner/degreaser 



Decontamination SolutionsDecontamination Solutions 

BLEACH (SODIUM HYPOCHLORITE)BLEACH (SODIUM HYPOCHLORITE) 

•• Sodium HypoSodium Hyp chlorite (Chlorine Bleach) is Readily Availableochlorite (Chlorine Bleach) is Readily Available 

•• Household Bleach is About 6% Sodium HypochloriteHousehold Bleach is About 6% Sodium Hypochlorite 

•• 10% Solution of Household Bleach and 10 minute10% Solution of Household Bleach and 10 minute ““WetWet”” Contact Time isContact Time is 
Recommended for DecontaminationRecommended for Decontamination 

•• If Significant Biological Hazards are Present it May be Useful tIf Significant Biological Hazards are Present it May be Useful to Soak Gearo Soak Gear 
After RemovalAfter Removal 

•• Bleach Can Be Hazardous to Diver and Degrade Some EquipmentBleach Can Be Hazardous to Diver and Degrade Some Equipment 



DecontaminationDecontamination 
SolutionsSolutions 
BETABET DINEADINE 

(IODINE BASED SOLUTION)(IODINE BASED SOLUTION) 

•• Betadine is a 10% povidoneBetadine is a 10% povidone--iodine solutioniodine solution 

•• Commonly Used in Hospitals to Disinfect Wounds/SkinCommonly Used in Hospitals to Disinfect Wounds/Skin 

•• Undiluted Betadine Will Kill Most Pathogens After 10 minutes ofUndiluted Betadine Will Kill Most Pathogens After 10 minutes of ““wetwet”” contactcontact 
time.time. 

•• PrePre--mixed Solutions with an Added Cleaning Agent such as Multimixed Solutions with an Added Cleaning Agent such as Multi--WashWash™™ MiniMini 
have been Tested and are Commercially Availablehave been Tested and are Commercially Available 

•• Not Ideal for Primary Diver Decontamination but is Very EffectivNot Ideal for Primary Diver Decontamination but is Very Effective in Cleaninge in Cleaning 
and Disinfecting Certain Types of Dive Gear such as Fulland Disinfecting Certain Types of Dive Gear such as Full--Face MasksFace Masks 



Decontamination SolutionsDecontamination Solutions 

QUATERNARYQUATERNARY--AMMONIUM COMPOUNDS (QUATS)AMMONIUM COMPOUNDS (QUATS) 
•• Many Commercial and Household Cleaners Contain QuatsMany Commercial and Household Cleaners Contain Quats 

•• Primarily Used for SaPrimarily Used for S nitizing General Household Areas and Kitcheanitizing General Household Areas and Kitchensns 

•• Quats are Highly Toxic to Aquatic OrganismsQuats are Highly Toxic to Aquatic Organisms 

•• Quats are Corrosive to Skin and EyesQuats are Corrosive to Skin and Eyes 

•• Appropriate PPE and Disposal of Decontamination Fluid is NecessaAppropriate PPE and Disposal of Decontamination Fluid is Necessaryry 

•• Not Recommended as a Primary DecontaminationNot Recommended as a Primary Decontamination 

Solution, But May Have Limited UsesSolution, But May Have Limited Uses 



Decontamination SolutionsDecontamination Solutions 

TRITRI--SODIUM PHOSPHATE (TSP)SODIUM PHOSPHATE (TSP) 
•• Strong Cleaner/Degreaser.Strong Cleaner/Degreaser. 

•• TSP Typically Used To:TSP Typically Used To: 

•• Prepare Surfaces for PaintingPrepare Surfaces for Painting 

•• Remove MildewRemove Mildew 

•• Remove Stains from Patios or Driveways.Remove Stains from Patios or Driveways. 

•• TSP will Stain Metals and can Etch Glass and FiberglassTSP will Stain Metals and can Etch Glass and Fiberglass 

•• Hazardous to Diver and may Degrade Dive EquipmentHazardous to Diver and may Degrade Dive Equipment 

•• Not Recommended as a Primary Decontamination Solution, May HaveNot Recommended as a Primary Decontamination Solution, May Have LimitedLimited 
UsesUses 



Decontamination SolutionsDecontamination Solutions 

ALCOHOLALCOHOL 
•• Isopropyl Alcohol is a Good BiocideIsopropyl Alcohol is a Good Biocide 

•• Not Appropriate for Decontaminating the DiverNot Appropriate for Decontaminating the Diver’’s Entire Suit and Equipments Entire Suit and Equipment 

•• Ideal for Wiping Down the Areas Under the Seals of the DiverIdeal for Wiping Down the Areas Under the Seals of the Diver’’s Full Face Masks Full Face Mask 



Decontamination SolutionsDecontamination Solutions 

DFDF--200200 
•• Recently Developed For Neutralizing Chemical and Biological WarfRecently Developed For Neutralizing Chemical and Biological Warfare Agentsare Agents 

•• Environmentally SafeEnvironmentally Safe 

•• Work on a Wide Range of Material SurfacesWork on a Wide Range of Material Surfaces 

•• Contact Times Ranging from 1 to 30 MinutesContact Times Ranging from 1 to 30 Minutes 

•• EasyDECONEasyDECON™™ by Intelagardby Intelagard 

•• Effective in Neutralizing Some ChemicalsEffective in Neutralizing Some Chemicals 

•• Also Contains a SurfactantAlso Contains a Surfactant 

•• Most ExpensiveMost Expensive 

•• Not Readily AvailableNot Readily Available –– Must Be Ordered Ahead of TimeMust Be Ordered Ahead of Time 



EPA Polluted Water Diving SummaryEPA Polluted Water Diving Summary 
••TRAININGTRAINING 

••Must haMust have Proper Traive Proper Trainining tong to SaSa fely Conduct Planned Difely Conduct Planned Diveve 

••DIVE PDIVE PLLANNINGANNING 

••Do I have Suitable Background Information to Plan the Dive?Do I have Suitable Background Information to Plan the Dive? 

••"No Data"No Data““ DoesDoesn't Equaln't Equal Not ContaminatedNot Contaminated 

••Plan Your Dive and Dive Your PlanPlan Your Dive and Dive Your Plan 

••DIVE EDIVE EQQUIPMENTUIPMENT//PERSONAL PRPERSONAL PROTECTIVE EQUIPMENT (PPE)OTECTIVE EQUIPMENT (PPE) 

••The Right Gear for the Right JobThe Right Gear for the Right Job -- Keep the Diver Dry!Keep the Diver Dry! 

••Conservative Approach is a MustConservative Approach is a Must 

••DECONTAMINATIONDECONTAMINATION 

••Project and Contaminant SpecificProject and Contaminant Specific 

••Keeping the Divers and Tenders Safe After the DiveKeeping the Divers and Tenders Safe After the Dive 

••MEDICAL MONITMEDICAL MONITOORINGRING 

••Did the Protocols Work?Did the Protocols Work? 

••What can be Improved?What can be Improved? 



QUESTIONS ? 


