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Context (cont.)Context (cont.) 

 March 1989 EXXON Valdez spilled ~11 
million barrels in Prince William Sound 
• Bioremediation “Summit” hosted by EPA 

with 60 participants from all sectors 
 SITE (demo program at EPA) began in 1986; 

first results in 1990s 
 Incineration and physical containment were 

the only familiar answers 
 The era of “dig and haul and “pump and 

pray” 
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Federal RemediationFederal Remediation 
TechnologiesTechnologies 
RoundtableRoundtable 

The EarlyThe Early YearsYears 

er W.WalWaltter W. KovalickKovalick, Jr., Jr. 
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Background at EPABackground at EPA 

 SuperfundSuperfund LaLaw paw passed issed inn 19801980 
1986Superfund LaSuperfund Laww aammended iended inn 1986——overover

300 pp.300 pp. 
 TechnologTechnolog InnovatInnovatii OfficeOffice createdcreatedTechnologTechnologyy InnovatInnovatiioonn OfficOfficee creacreatedted 

frfromom ssttaffaff officofficee toto advocadvocaate forte for newnew 
technologtechnologiieses 
•• 9090 day studay studdy toy to taltalkk toto coconsultansultants,nts, FedFed 

AgenciAgencies, Regies, Regions,ons, states, unistates, universiversittiieess 

Context in 1980sContext in 1980s--1990s1990s 
 JJune 1988une 1988 

•• Right Train,”Right Train, Wrong TracWrong Track: Failedk: Failed Leadership inLeadership in 
SF ProgramSF Program””——from public intefrom public intererestst groupsgroups 

•• Are We“Are We Cleaning Up?Cleaning Up? 1010 SuperfundSuperfund CaseCase 
Studies”Studies”——OOffffiicece ofof TeTechnologychnology AsseAssessmessmenntt 

•• Criticisms: only containing;Criticisms: only cappingcapping andand containing; 
iincnciineratneratiionon 

 19891989——First U.S. commercial providerFirst U.S. commercial internetinternet provider— 
grew ingrew in 1990’s1990’s 
•• Information sharing withInformation sharing with publications andpublications and 

ccoonferencnferenceess 
•• Bulletin“Bulletin boardsboards” available early” available early 1990s1990s 
•• NONO GoogleGoogle oror WikipeWikipedia!dia! 

DyDynamics ofnamics of SolvSolving Enving Enviironmentalronmental 
ProblemsProblems 

TechnoTechnollooggyy 

IndInduussttry/ry/ FedFedeerarall// 

VeVendndoorr 

PProblemroblem 
OwnerOwner 

StateState 
PProjectroject 

ManaManaggerergg 

CoConsnsululttiingng 
EngineerEngineer 

Barriers to Implementing InnovativeBarriers to Implementing Innovative 
TechnologiesTechnologies 

Motivational 

Institutional/EconomicInstitutional/Economic 

Education, Training, 
and Professional 

Development 

Information Transfer 

Field Deployment / 
Cost and 
Performance Data 
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Federal AgencyFederal Agency SituationSituation 

RelRelaatitivelyvely newnew llaaww wiwith need for newth need for new

budgets forbudgets for clcleanean upup 
 SSoolele fface”ace” of EPAof EPA was “was “eenforcement”nforcement” 

•• No partnershiNo partnershipsps 
•• Revitalization and reuse not evenRevitalization and reuse werewere not even 

heahearrdd ooff 
•• Lack capaciLack capacityty for effectifor effectivvee cicititizenzen 

invinvoolvlvemementent 
 Dependent onDependent on samesame consultconsultaants withnts with 

lliittlttle remedie remediaattionion tratraiinining/expertng/expertiisese 

Environmental Technology 
(Bazaar) Marketplace 

 TTrradaditioitionnaal cl coommmmeercrcializatioializationn isisssuueess 

 MarketMarket iiss dridrivvenen and constand constrraiainedned by regulby regulaattiionsons 

 EnfEnfoorcementrcement iiss cricrittiiccalal 

 SSttakeakehholdoldeerr rreecceepptivity/fragtivity/fragmmeenntetedd sstatetatepp ivity/fragivity/frag 



marketsmarkets 

TransactiTransactioons medins mediatedated byby consulconsultiting enging engineersneers 

 skRiRisk-laden milieuladen milieu 

 VeriVeriffiicatcatiionon and tand teeststiinng neededg needed 

 Procurement/financProcurement/financial considerationsial considerations 

Convening the RoundtableConvening the Roundtable 

 EPA motiEPA motivavatition:on: PublPubliicc fundsfunds werewere 
being spent bybeing spent by FederalFederal agenciesagencies andand 
experiexperienceence (i.e. c(i.e. coosstt aanndd perperffoorrmamancncee 
dadatata)) ccoouuldld bebe gleagleanedned ffoorr aallll ttoo uussee)) gleaglea 

 ProblProbleems:ms: DiDistrust of EPA, lstrust of EPA, liittlttlee 

effiefficicient wayent way toto exchangeexchange iinnfofo 
motimotivavatition toon to “mi“minne”e” dadatata,, nono 

CoveningCovening ((cont.)cont.) 
 SentSent lleetters/met witters/met with each Agencyth each Agency 
 “Roundtab“Roundtabllee”” chosenchosen toto signify equalsignify equal 

ssttakesakes//ppararttiicciippaattiioonn// benefitbenefitss 
•• Proposed rotating meeting chairsProposed rotating meeting chairs 
•• EEPPAA pplpplii dd tractortractor pportpport•• EPAEPA ssuuppppliedlied contractorcontractor susupportpport 



•• KKeepeep upup oonn currentcurrent technotechnolologgyy (a(andnd ppoolicylicy 
ExplExplaiained mutualned mutual benefibenefitsts 

develdeveloopmenpments)ts) 
•• EPA attendees from SF, andEPA attendees from SF, RCRA, ORDRCRA, ORD and 

enforcement officesenforcement offices as attractias attractionon forfor 
infinfoorrmmaattioion gn gaathertheringing 

Early FRTR DevelopmentsEarly FRTR Developments 
 Easy——Compile existing information 

• Bibliography of Federal Reports and Publications 
Describing Alternative and Innovative Treatment 
Technologies For Corrective Action and Site Remediation, 
1991 

• Synopses of Federal Demonstrations of Innovative Site 
Remediation Technologies, Third Edition, August 1993 

• Accessing Federal Data Bases for Contaminated Site 
Clean-Up Technologies, Fourth Edition, October 1995 

• Federal Publications on Alternative and Innovative 
Treatment Technologies for Corrective Action and Site 
Remediation, Fourth Edition, October 1995 

 Focus on building trust, participation, and value 
N.B. Dec. 1991 decision to follow technologies for site 
characterization and monitoring! 

Later FRTRLater FRTR DevDeveelopmentslopments 
 AlloweAllowed dialogued dialogue withwith AgeAgenncieciess andand EPAEPA 

enfoenforcrcemement oent onn ppooliclicy foy forr ddeemmoonsnstratingtrating 



innovative technologiesinnovative technologies 
Work groupsWork groups——formed on mutualformed on mutual interests andinterests and 

s to
built on single agencybuilt on single agency effortsefforts 
•• intlyJoJointly de ddevevelolopeped cost and performancecost and performance tetemplatemplates to 

documedocumentnt casecase studiestudiess 19941994 
 AlAllloowed Agenciwed Agencies tes too showcaseshowcase tthheieirr worworkk (and(and buibuilldd iinn 



tteemplmplaattees as costs as costs ts too documentdocument prprojectojectss)) 

FRTR RemediationFRTR Remediation TechTechnnoolologies Screengies Screeniningg 
MatrixMatrix andand ReferencReferencee GuidGuide,e, Version IIIVersion III,, 
NovemberNovember 19971997 

 InteInternernett//wweebb sitesite alloweallowed wided widesprespreadad documedocumentnt 
availability andavailability and searsearchable datachable data basesbases 
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FRTRFRTR——Later (cont.)Later (cont.) 

Specialty conferencesSpecialty conferences alloallowedwed FRTR “brand”FRTR “brand” to beto be

moremore publicpublic 
 MeetingMeetingss opened channels of communicationopened channels of communication 

bebetwetweeenn EPAEPA and Feand Fedederal ageral agenncieciess for refor resolvingsolving 
problems/enablingproblems/enabling ttechnologyechnology effortseffortsproblems/enablingproblems/enabling technologytechnology effortsefforts 

 AgAgencenciieses “o“ownedwned mmeetingeeting cchhairmairmansanshhipip,, 
ageagenndas,das, and fundingand funding of admin. supportof admin. support 



asseassessmessmenntt and rand reememediatdiation, deion, decisioncision support
Topics broadeTopics broadenenedd toto includeinclude groundwatergroundwater 

support 
onttools, costools, cost analysis,analysis, systsysteemmss optoptiimizatmizatiion,, 

nanotechnology, greennanotechnology, green remediation,remediation, andand moremore 

FRTR and CollaborationFRTR and Collaboration 

 FRFRTRTR—forum/platform to engageforum/platform to engage 
wiwith otherth other entientititieses 
•• Clean SitesClean Sites——private sector PRprivate sector PRPP 

orgorgaaninizatizationon 
•• AAEESAAEES——Consulting engineersConsulting engineers 

pprrofessiofessionalonal orgorgaaninizatizationon 
•• ITRCITRC——joint effortjoint effort ofof statesstates re:re: 

contcontamiaminnatateded sisitteess 
•• NATONATO——FRTR proFRTR projjecectsts tatapped fopped forr 

hihighlghliigghtihtinng tog to otherother countricountrieses 

19901990--20152015 
25 YEARS AND COUNTING 

Environmental TechnologyEnvironmental Technology 
Development CycleDevelopment Cycle 

Proof Bench Pilot Demon Commer of Bench 
Scale 

Pilot 
Scale 

Demon 
stration 

Commer 
cializationConcept 

Idea 

Stages of TechnologyStages of Technology 
CommercializationCommercialization 

No. 1 

“Early 
Optimism” 

“Value 
Engineering 

“Hard 
Reality 

“Replication” 

Total Costs 
(Installed) 

Concept (Lab) 

Bench and POC 

Pilot 

Demo 

Commercial 

No. 2 
Commercial 

No. 3 
Commercial 

Time 

Technology Innovator’s View ofTechnology Innovator’s View of 
Commercialization ProcessCommercialization Process 

Concept (Lab) 

Bench and POC 

Pilot 
No. 2 

Commercial 

No. 3 
Commercial 

Technology 
Innovator s 

Bank 
Balance 

Time 

Demo 

No. 1 
Commercial 

Valley of 
Death 



 

 
 

     1 1 2 2 2 3 2 3 3

National Research Council, 1997
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Ranking CriteriaRanking Criteria forfor DifficultyDifficulty inin 
Remediating GroundRemediating Ground WaterWater 

TIO Update to NRC Table, October 2002 

StronglyStrongly 

HHyydrogeologydrogeology 
MobileMobile 

DDiissolvssolveded 
(D(Degregraades/des/ 

MobileMobile 
DDiissolvssolveded 

StronglyStrongly 
Sorbed,Sorbed, 

DDiissolvssolveded 

Sorbed,Sorbed, 
DissolvDissolveedd 
(D(Degregraades/des/ 

SeparateSeparate 
PhasePhase 
LNALNAPPLL 

SeparateSeparate 
PhasePhase 
DNADNAPLPLVVoolatilizes)latilizes) VVoolatilizes)latilizes) 

HHoomogeneous,mogeneous, 
SSiinglngle Layee Layerr 1 -1-2 2 -2-3 -2-3 1-2 

HHoomogeneous,mogeneous, 
MMuullttiippllee LayersLayers 

1 1--2 2 2--3 2--3 2 ? 

HHeeterogenous,terogenous,
SSiinglngle Layere Layer 2 2 3 3 3 3 ? 

HHeeterogenous,terogenous, 
MMuullttiippllee LayersLayers 2 2 3 3 3 4 

FracturedFractured 
BBeedrockdrock 3 3 3 3 4 4 

least difficult = 1 / most difficult = 4 


