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Approach

Resear chonsubsurfacecontaminationprovidesthe
scientificbasisforansweringthequestionsofagency
decisionmakers.

Fourexamplesar egiven:
Methyl tert-ButylEther
(MTBE)Transport
GasolineComposition
Change
ExoticChemicalsas
Tracers
Toolsfor SiteAssessor s

Toreadmor eonthesethemessee:
http://www.epa.gov/ner|/nerImtbe.htm
and http://www.epa.gov/athens/onsite

Methyl tert-Butyl Ether
(MTBE) Transport

Questions:

Howis Methyl tert-Butyl Ether (M TBE)transported
inthesubsurface?Whatarethei mpactstodrinking
wateraquifersinal ocationwheretherehavebeen
significantnumbersofrel eases?

Use of ORDResearch:

ORDhasworkedwiththeStateof NewY orkinstudyingM TBEtransportinthe
aguifersofLonglslandforovereightyears. Workonwellcharacterizedsites
|eadtofindingsconcerningM T BEtransportinthedrinkingwateraquifersofthe
Idand. Bystudyingseveral plumesthatarel ocatedinverysimilarhydrologic
andgeol ogi csettings,keyvariabl escausi ngdi fferingtransportbehaviorcould
beisolated. Thisleadtotheobservationthatthereweresignificantimpacts
fromrel easesthatoccurredwithrel ativel ylowamountsof M TBEinfuel ,that
MTBEcouldmostlyleachfromthefuel sourcesandthatconcentrationswere
proportionaltotheamountof M TBEinthefuel.

Impact:

Thisinformationwassuppliedtothe1l998EPA BlueRibbonPanelonM TBE
whoviewedthi sdetail edinformati onasauni queandval uabl einputtotheir
deliberationsasitillustratedthemagnitudeoftheproblemonL ongl sland.

Gasoline Composition Change

Question:
Wouldreducingtheamountof M TBE
ingasolinefrom11%to3%be
protectiveoftheenvironment?

Use of ORDResearch:
Aproposed“ compromise” solutionto
theproblemsgeneratedbyM TBE
wastoreducetheamountofM TBE
ingasolinefrom11%t03%. A
modelingandtheoretical studywas
undertakentoeval uatethis
proposition. Themodel swerebased
upontheworkdonewithNY SDEC
onLonglsland. Transportof
benzene,toluene,ethylbenzene,
xylenesandM TBEhadbeen

model edsuccessfullyandthe
calibratedmodel swereusedasa
startingpointforinvestigatingthe
differenceshetween3%and11%.

M odel resultsshowedthat reducing
theamountof M TBEingasoline
reducedthegroundwater
concentrationsproportionately,but
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reducedtheplumelengthsbya
muchsmallamount.Atheoretical
analysisal soboreoutthisresult.

Impact:
Asaresultofthiswork,acomplete
banonM TBEwasproposed,rather
thanareductionto3%.
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Exotic Chemicals as Tracers

Question:
| fcertainchemical swereusedastracersingasoline
woul dtherebeadverseenvironmentalimpacts?

iaa

Use of ORDResearch:
Aseriesofexotictracerswas
proposedforusei ngasolinetank
tightnesstesting. Asuiteof11
chemical swereproposed,based
mostlyontheirabilitytobe
measuredbyanal yticalinstruments.
Sincethepropertiesofthese
chemical swereunknown,theEPA -
developedSPARCSPARC
PerformsAutomatedReasoningin
Chemistry: SeeRightl mage)
propertyestimatorwasusedto
estimatetheenvironmental
partitioningbehaviorofthese

- R T
4 -
i

Bl e e e
Ry ey Ty ey RS p— e

— 4

R —
‘m

sichect Froprmies b bee Unlcn il

chemicals. Asaresultitwasdiscoveredthatthere
woul dbesignificantimpactstotheair,andthatthe
chemical swoul dbehavei nwayssimilartochl orinated
solventsifthemselvesreleased. Subsurfacetransport
model swereagai nusedtodeterminehowtransport
woul doccurincomparisontoothercomponentsof
gasolinepenzeneandM TBE: SeeBottomRight

Image).

Impact:
Thisworkprovidedinputtothescientific
understandingof potentialimpactstothe
Officeof UndergroundStorageTanksfor e
usei ndecisionmaking. k
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Tools for Site Assessors

Problem:

Therei swidespread| ackofknowl edgeforcontami nanttransportamongState
Agencyempl oyeesandprivatesectorconsul tantsthatassessl eakingunderground
storagetanksites(LUST).

Use of ORDResearch:

ORDhasdevel opedasuiteof on-linecal cul atorsandtrai ningmaterial stoprovide
prepackageddataandformulastoaidinassessingL USTsites. Theseinclude
methodstoesti matetransportproperties,model s,unitconversionsandscientific
demos. Thewebsiteat http://mww.epa.gov/athens/onsite containsthecal culators
andbackgroundinformationtohel punderstandthebasisofthecal culations.  The
calculatorsaredividedintofourcategories: Parameter Estimates,Simple
TransportM odels,UnitConver sionsandScientificDemos. Thepurposeof
thesecal cul atorsistoprovidemethodsanddataf orcommoncal cul ationsusedin
ng impactsfromsubsurfacecontamination.

Impact:

Sincetheir inceptionin1998 thecal cul atorshavebeenusedbyseveral state
agenci es,EPA Regional Officesandprivateconsultingfirms. Somestate
agencieshave,infact,mandateduseofthecal cul atorsforcertaintasks. From
thewebl ogsweknowthattherehasbeenasteadyincreasei nusageofthesite.
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