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PROPOSEDAMENDMENTS TO TIERED ) ROO-19(C)
APPROACHTO CORRECTIVEACTION ) (Rulemaking-Land)
OBJECTIVES(TACO)(MTBE): )
35 ILL. ADM. CODE742

SUPPLEMENTALCOMMENTS

TheIllinois EnvironmentalProtectionAgency(“Illinois EPA”), by its attorney,Kimberly

Geving,andattherequestoftheIllinois PollutionControlBoard(“Board”) in its September6, 2001

FirstNoticeOpinionandOrderin theabove-captionedmatter,respectfullysubmitstheseSupplemental

Commentsto theBoard.

In its discussionoftheProposedAmendmentsregardingMTBE thatweresentto FirstNoticevia

theSeptember6thOpinionandOrder,theBoardstatedthat “While theAgencyhasprovidedtheBoard

with informationsupportingtheproposedstandards,therecordis lackingadetailedexplanationofthe

calculationsemployedby theAgencyin reachingtheproposednumbers.” (ProposedRule.FirstNotice

OpinionandOrderdatedSeptember6, 2001 atpages4-5). Page5 oftheBoard’sOpinionandOrder

specificallyrequestedtheillinois EPAto providesupplementationfor its MTBE proposalduringthe first

noticeperiod.

TheIllinois EPA maintainsthatits proposalwastechnicallysubstantiatedon therecord.

However,in the interestofestablishingamorecomplete,technicallysoundrecord,theIllinois EPA

offerstwo attachmentsthatwebelievefurtherexplainhowtheobjectiveswereestablished.Thefirst

attachment(Exhibit 1)’ providesavery detaileddescriptionoftheHealthAdvisorythat wasproposedby

‘Exhibit 1 wasalsosubmittedto theBoardthisyearduringthePart620regulatoryproceedings. In that
proceeding,it waslabeledasExhibitV to theIllinois EPA’s StatementofReasonsinR0l-14.
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the illinois EPA in 1994forMTBE andthe scientificjustificationforthe advisory. TheHealthAdvisory

servedasabasefor determiningremediationobjectivesfor groundwaterin thisproceeding.Exhibit 1

explainsin detailhowthenumbersfor MTBE werederived.Additionally, Exhibit 1 includesIllinois

EPAresponsesto significantcommentsthatwerereceivedregardingthehealthadvisoryproposalfor

MTBE, furthersubstantiatingits scientificbasis. Exhibit 2 providessupplementationfor howthe illinois

EPAcalculatedthesoil rernediationobjectivesfor MTBE inPart742.

TheIllinois EPAmaintainsthatits proposedremediationobjectivesfor MTBE in bothsoil and

groundwaterhavebeenscientificallyjustified. Theillinois EPAhopesthat theseSupplemental

Commentsandattachmentsfurtherclarify for theBoardhowthecalculationswereperformed.

WhEREFORE,theIllinois EPA submitstheseSupplementalCommentsto theBoardfor its

considerationandrespectfullyrequeststheBoardto adopttheobjectivesproposedby theIllinois EPA in

theirentirety. •

ILLiNOIS ENVIRONMENTAL
PROTECTIONAGENCY

• • By~~th(L/4d4~Z

• A5S~5~fltCOUlLl if
•Dated: October5, 2001

1021 NorthGrandAve. East
P.O.Box 19276
Springfield,illinois 62794-9276 •

(217)782-5544 •

THISFILING SUBMITTED ON RECYCLED PAPER
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NOTICE OF HEALTH ADVISORY FOR
• METHYL TERTIARY-BUTYL ETHER (MTBE) _________

• • EXHIBIT
Preparedby

• • Office of Chemical Safety
• - Illinois EPA

June9, 1994

REASONFORACTION

As a result of routine monitoringof public water supplysystems,the gasolineadditive Methyl Tertiaxy-Butyl Ether
~MTBE) hasbeendetectedat leastin two public watersupplies. Therefore,the Illinois EnvironmentalProtectionAgency
(Agency) is announcingits intentionto issuea healthadvisory,pursuantto 35 illinois AdministrativeCodePart620 Subpart
F: HealthAdvisories, for Methyl Tertiary-Butyl Ether. Accordingto Section620.605of SubpartF, the Agency shall issue
a healthadvisory for a chemicalsubstanceif all of the following conditionsare met:

1) A communnywater supplywell is sampledanda substanceis detectedandconfirmedby resampling;

2) There is no standardunderSection 620.410for suchchemical substance;and

3) The chemical substanceis toxic or harmful to humanhealthaccordingto the proceduresof AppendixA, B, or
C. -

The Agency hasdeterminedthat all three conditionshavebeenmet, promptingthe issuanceof this draftproposalfor
a healthadvisory. By this issuance,the Agencyis openinga30-day public commentperiod,until Au~iist22. 1994, regard-
ing this healthadvisorydraft. Upon closingthe public commentperiod, the Agency will considerall commentsreceived
andamendthehealthadvisoryif warranted. Thefinal healthadvisorywill then bepublishedin the EnvironmentalRegister
(the flhi.nois Pollution Control Board News) with responsesto commentsreceived. An abbreviatedversionof thefinal health
advisorywill also be publishedin local newspaperswhich serve communitiesin whosepublic water supplysystemsMTBE
hasbeendetected.

PROPOSEDGUIDANCE LEVELS

Section620.605of SubpartF prescribesthe methodsfor developinghealthadvisoriesfor carcinogensandno~ncarcino-
gens. Since the Agency has determinedthat there.is insufficient evidenceof the carcinogenicityof MTBE at this time
(discussedin the attachmentto this notice), the method for developinga healthadvisory for noncarcinogenswas used.
Briefly, this methodspecifiesthat theUSEPA’smaximumcontaminantlevel goal (MCL.G) is theguidancelevel, if available,
or the humanthreshold toxica.ntadvisory concentration(W~TAC)must be determinedusingthe procedurescontainedin
Appendix A of Section620. USEPAhasnot publishedan MCLG for MTBE, thereforethe Agency usedthe Appendix A
proceduresto calculatethe HTTAC.

AppendixA specifiesin prescribedorder the toxicological data to beusedin developingthe1-ITTAC, rangingfrom a
verified ReferenceDosedevelopedby USEPAto a laboratoryanimal studyof subchronicdurationin which only a lowest
observableadverseeffect level (LOAEL) has beendetermined. This preferredorderreflectsincreasinguncertaintyin the
toxicological databaseregardinga chemical’spotential to causeadversehealth effects in humans,and is manifestedin
increasinglylargesafetyfactorswhich areappliedto thedatato calculatetheHTTAC (maximum10,000-foldsafetyfactor).

In the caseof MTBE, the Agency hasselectedtheonly studyavailablein which the testanimalswereexposedby the
oral routeof exposureasthe basis for the HTTAC. Amongotherfindings, this 90-day subchrooicstudyreportedincreases

-..3 ..._,-;~...._. ~ ;,. —*1 ~ ~ :.,..~,,4:...., ,L 1,,.,,,,.. 1.,~.. ...C irv~_.,t~....l,l ~ , ~.,,I. r~

usingthis subchronicstudy in which only a LOAEL was determined,the languageof SubpartF specifiesthe applicationof
safety factorstotalling to 10,000to the animal data, resulting in the HTI~ACguidancelevel of 0.07 mgI!, or 70 partsper
billion (ppb). The details of the derivationof the HTTAC are presentedin the attachment to this notice.

At this point it is necessaryto discussan aspectof the evolvingscienceof risk assessmentwhich hasa bearingon this
notice. The Agency has beeninformed verbally, by USEPApersonnelthat in most casesUSEPA no longer favors the
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calculation of acceptableexposurevaluesfor humansby usinglaboratorya.aimaldatadivided by uncertaintyfactorstotalling
~ 10,000. This preferencewill be included in a chapter in the book Essential Elements (in press; ILSI Press, 1994).
Instead, USEPA now prefersto utilize uncertaintyfactors totalling to no more than 3,000. The Agency agrees with this
approach in general, except in caseswhere the overall toxicity databasefor a chemical is very weak. In thecaseof MTBE,
the databasecontainsenough laboratoryanimal data to determine that thereare not major toxicity gaps which would warrant
the use of a 10,000-folduncertaintyfactor. The Agency is thereforealso using an overall uncertainty factor,of 3,000 to
calcu.latea guid.ancelevel for MTBE. Useof a 3,000-foldsafetyfactor with thesamelaboratoryanimaldatadescribedabove
results in a HTTAC 21.Iidance level of 0.23 mg/f, or 230 ppb. The details of the derivation of this HTTAC are also
presentedin the attachmentto this notice.

Since thereis no provisionin the languageof SubpartF for the useof a 3,000-folduncertaintyfactor in the derivation
of the WrTAC, theAgency is proposingtoutilize HTTACSderivedby both a 3,000-foldanda 10,000-folduncertaintyfactor
in the healthadvisoryfor MTBE. It is proposedthat the HTTAC derivedusing the 10,000-folduncertaintyfactor (70 ppb)
be a precautionary healthadvisoryconcentrationand the H1TAC derived using the 3,000.-folduncertaintyfactor (230ppb)
be the final healthadvisory concentration.Theprecautionaryhealthadvisorywould be a level in a public water supply below
which no action would be necessaryand abovewhich caution shouldbe exercisedby the public water supply (such as
increasedsamplingof thewater and identificationof thepotential source(s)),while the final healthadvisorywould bea level
abovewhich the publicwater supplyshouldbegin actionsto decreasetheconcentrationor utilize an alternatewatersupply.
The Agency is requestingcomment.on the useof this approachwhen a total uncertaintyfactor of 10,000-foldis utilized to
calculatea healthadvisory.

SUPPLEMENTARYINFORMATION

Section 620.605also specifiesthat the health advisory mustcontain a general description of the characteristics of the
chemical substanceand its potentialadversehealth effects.

GeneralD~criotionof MTBE

MTBE (ChemicalAbstractsServiceNumber1634-04-4),alsoknownas2-methoxy-2-methylpropane,isa colorlessliquid
with a disagreeabletasteandodor. Its tastein water canbe recognizedat approximately 0.7 rug/f (700 ppb) (Connecticut
DEP),although recentresearchsuggeststhat somepecple may be able to detectits presencein the rangeof 0.25 mg/f and
possiblyas low as0.04mgI! (API, 1993). It has a high solubility in water, approximately48,000mg/! (von Burg, 1992).
Becauseof this high solubility, it has a highpropensityto move throughsoil ‘with infiltrating rainwaterand snowmeltand
to potentiallyreachgroundwater.

• Its main useis as an octaneboosterin unleadedgasoline;it alsohasminor usesas an intermediatein the productionof
otherchemicals,especiallyisobutene,and’ as a treatmentto dissolvegallstones. Its usehasbeenincreasingrecentlydue to
requirementsundertheCleanAir Act Amendmentsof 1990 for metropolitanareaswhich arenot in compliancewith carbon
monoxide standardsto increasethe percentageof oxygenatedfuel in gasolines,especiallyin the wintertime. As a result,
it hasbeenestimatedthatapproximately20% of thegasolinesold in theUnited StatescontainsMTBE, at levels rangingfrom
2% to 15% in the gasolines.(Costantini,1993).

PotentialAdverseHealth Effectsof MTBE •

Relatively few reportsof adverseeffects of MTBE on humansexist, and testing for the full range of possiblehealth
effects in laboratory animals hasnot yet beencompleted. Summariesof the acute,reproductiveand developmental,arid
chronic toxicity datafor MTBE are presented.

Acute Toxicity - Otherthan a single report in the medical literatureof acute kidney failure due to leakageof MTBE
during gallstonetreatment(Ponchon. 1988), there is no information regarding the effects of short-term, high level
eApUSLLfe U) Mt ~n Ui numaa~. toe u.ai.a from Laocr~Loryanirual stuc1e~uiuicate Lnat uus encmlcai ~ not very tox1~.
during briefexposures,with lethaldosesin the rangeof 3,000-4,000ppmby oral exposure(aboutonepint for anadult
human)and24,000-40,000ppm (in air) by inhalationexposure(thiswould bewithin the explosiverangein air) (Reese
and Kimbrough, 1993;von Burg, 1992; USEPA, 1993). The toxic effect in bothexposuretypeswas central nervous
systemdepression.MTBE does~otappearto causeskin irritation except in casesof previously damagedskin, andeye
irritation andopacityof thecorneahasbeenreported(von Burg, 1992).
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~r~duc~e and Developme!italToxicity - The reproductiveeffects of MTBE have been ~ported in three studies,
and reproductiveand developmentaltoxicity has been assessedin a fourth, using rats, mice, and/or rabbits. No
significant effectswere reportedin two of the reproductivestudies(Biles ~ ~., 1987; Conaway ~ i!., 1985), and the
third reportedeffects on offspring (reducedbody weightand reducedweight gain in rat pUps,and slightly reducedpU~
survival) only at doseswhich werealso toxic to the parents(Neeper-Bradley, 1991). Similarly, the reproductiveand
developmentalstudyalsoreportedoffspring effects(reducednumbersof viableimplantatio~sandior live births, reduced
body weight, decreasedossification,and increasedincidenceof cleft palatein mousepups)only at dosestoxic to the
adults(Tyl and Neeper-Bradley,1989). This makesit di~cultto say whetherthe effectson reproductiveperformance
were tnily an effectof MTBE on theoffspring, or whether theseeffectsresultedfrom the toxicity to the parents. Since
the doseswhich showedthesetoxic effectswerehigh (3,000-4,000ppm), the potentialforhuman reproductiveeffects
at the much loweranticipatedenvironmentalexposurelevels is extremelysmall.

Chr~rnicTpxicity -Thereareno studiesof theeffectson hurnancexposedto MTBE for longperiods,althoughanecdotal
reportsof increasedcomplaintsof headache,nausea,vomiting, eye irritation, and respiratoryproblemshavesurfaced
recently in certainareasin conjunctionwith wintertime MTBE increasesin gasoline. Thesecomplaintsare the subject
of on-going research.

There is only one90-daysubchronicstudyin laboratoryanimalsexposedby the oral route, whichwas the study Finally
selectedto derive the WITAC by the Agencyafter following the proceduresof AppendixA. Thisstudy is evaluatedin depth
in the attachmentto this notice. There are severalanimal subchroàicand chronic studiesusing the inhalation route of
exposure,primarily evaluating the neurotoxiceffectsof MTBE. In one study (Greenough~ .~J.,1980) in which the
maximumdosetestedwas 1,000ppmfor 6 hrs/day,5 days/wk,for 13 weeks,no significant effects (otherthan anesthesia
following dosingat highconcentrationS)werereported. In anotherstudy(Dodd andKintigh, 1989),in which the ma.ximum
dose testedwas 8,000ppm(samedosingregimen),slight changesin blood chemistry,increasedserumcortisonelevels in
bothsexes,reducedweight gain, increasedkidney, liver, andadrenalglandweights,andsporadicneurotoxiceffectswere

at dosesof 4,000andlor 8,000ppm. There is also a recently completedlifetime cancer bioassayin mice and rats
(Burleigh-Flayer~ ~j., unpublished;Chun~ ~., unpublished),the details of whichare evaluatedin the attachmentto this
notice.

FOR FrJRTRERINFORMATION. COMMENTS

Personswho wish to receivefurther information aboutthis noticeor who wish to provide commenton its content.~are.
requestedto contact:

illinois EnvironmentalProtectionAgency
Office of Chemical Safety

P. 0. Box 19276
2200 Churchill Road
Springfield, Illinois 62794-9276

2171785-0830
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ATTACHMENT TO NOTICE OF HEALTH ADVISORY FOR
METHYL TERTLA..RY-BUTYL ETHER (MTBE)

OVERVIEW OF THE KEY STUDIES

In the only oral study(Robinsonet al., 1990), rats were given 0, 100, 300, 900, or 1,200 mg/kg (ppm) by gavage.
Rats given 1,200ppm exhibitedprofoundanesthesiaafter dosingthroughoutthe study, but recoveredafter the dbsewithin
two hours and sufferedno aftereffects. Body weight decreasedwith increasing dose, with the differencebetweentreated
and control rats being statistically significant at 1,200ppm. Other measurementsshowingstatisticalsignificanceincluded:
decreasedblood urea nitrogen (BUN) and serumcreatinine (measuresof kidney function) a~tall doses; increasedserum
cholesterolat all doses;increased kidney weight at 300 ppm and above; increasesin severalotherorganweightsat 900 ppm
and above;andchangesin blood parametersat 1,200ppm. Microscopicexaminationsrevealedeffects only at 1,200 ppm,
wheredegenerativechangesin the kidneysof the male ratswerenoted. Finally, loosestoolsanddiarrheawere seenat all
dosesthroughout the study.

Viewing the results of this study, it would appearthat the kidney is the target organ of MTBE. However, theseresults
must be interpretedcarefully. The decreasesin BUN andserum cre.atinine probably have no adverseeffect on the animals
(decreasedkidney function is oftensignaledby increasesin theseparameters),andmay even indicate an increase in kidney
function. The increasedkidney weights seen at 300 ppm and above are not in themselvesan adverseeffect, only an
indication of a possibleadverseeffectat even higher dosesor longer exposuretimes. Finally, the microscopic changesseen
at 1,200 ppm in malesare often seenin male rats (and only male rats) exposed to certain organic chemicals, due to
overproduction of a uniqueprotein in the malerat kidney. Thus, it is not clearat this time whether MTBE is toxic to the
kidney.

It would appear that a no observedadverseeffect level (NOAEL) hasnot been determinedby this study, sinceincreased
serumcholesteroland diarrhea were observedat all doses. Thus, the 100 ppm dosewould be consideredto be the lowest
observableadverseeffect level (LOAEL) for MTBE. The procedure for calculating a health advisory for drinking water
in the groundwater quality standards(35 Ill. Adm. Code620, Subpart F) gives preference to oral studies which determine
a NOAEL or LOAEL, and this study may be consideredto developthe health advisoryfor MTBE.

A lifetime inhalation cancerbioassayhas recently been completedwith mice and rats, but the results have not been
published(Burleigh-Flayer ~ ~j.; Chun ~ ~j.). The Agency hasbeengiven summariesof the studiessubmittedto USEPA
by the USEPA contactfor MTBE. Theseresultsare briefly summarized,but since the studies arestill undergoing
review it must berealizedthat this information is preliminary.

Both specieswereexposedtoO, 4.00, 3,000,or 8,000ppm in air. As in the oral study above, the male ratsexperienced
an increasedincidence of kidney degeneration. This becamethe leadingcauseof deathjnmale rats, and resultedin early
termination of the 3,000and 8,000 ppm male groups. The other main causeof deathin male rats was leukemia, seenin
both the control and 400 ppm group. (In fact, the incidence in the control group washigher, 33/50, than in the 400 ppm
group, 22/50.) Non-cancer effects of MTBE includedsymptomsof centralnervous systemdepression in both sexesof rats
at 3,000and 8,000ppm, but not at 400 ppm, andan increasedincidence of kidney degenerationin male rats at 400 ppm.
Theonly tumors which were related to MTBE exposurewere rumors in the kidneysof male rats in the 3,000and 8,000ppm
groups. Thesetumor typesare also thought to be related to the overproduction of the male rat protein, and the significance
of theseresults for humansis questionable.

In the mousestudy, symptoms of central nervoussystemdepressionsimilar to thoseseenin ratswere observed-at3,000
and 8,000 ppm. Increasesin liver andkidney weights were also seenat thesedoses,and an increasein the number of liver
cells (nonc.ancerou.s),an indication of toxic effects on the liver, wasreported at 8,000ppm. The only tumorsfound in excess
of controls were liver tumors in femalesin the 8,000ppm group. However, the significanceof this finding for humans is
also questionable, since this tumor type is common in the strain of mouseused in this study, and is known to occur in

~ I. ~&4U ~Ly U.~L&

In reviewing the resultsof thesestudies, it is difficult to say whether MTBE presentsa carcinogenichazardto humans.
However, the noncancer effects may be relevant for determininga healthadvisory level for MTBE. In this regard, the rat
study has produced a LOAEL of 400 ppm basedon kidney effects in male rats (this dosemay be a NOAEL given the
questionablesignificanceof this effect for humans),while the mousestudy hasproduced a NOAEL of 400 ppm. The mouse
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portionof this studymay be consideredto develop the healthadvisorj for MTBE, once it has F.nis~~USEPA’sreview
procesS. -

DERIVATIO~’(OF THE HEALTH ADVISORY FOR MTBE

The first step in thederivationof a heslthadvisoryis to determinewhether the chemidai pre~entsacarcinogenichazard
to humans. To date, therehavebeen no investigationswhether there is an increasedincidenceof cancer in humans
associatedwith exposureto MTBE. As discu~àedabove, there is someevidence that MTBE causestumorsin laboratory
animals, but the types of tumors found in the rat and mouse cancerbioassaysmay not provide good evidenceof a
carcinogenichazardto huniancsincethesetumorsmay be species-specificresponseswith little or no relevanceto humans.
Furthermore,thesestudiesare still undergoing reviewby USEPA anda final determinationof the usability of the results
for determiningthe carcinogenichazardto humanshasnot beenmade. Therefore,the Agency hasdeterminedat this time
that the derivation of the health advisory for MTBE will be basedon the non-cancereffectsof this chemical. This
derivationmay be changedin the future, dependingon the USEPA’s~determinations,oncethe cancerbioassaydata
havebeenpublishedand the weight-of-evidencefor humancarcinogenicpotentialhas beendetermined.

In deriving a healthadvisory to protectagainsta healtheffectfor whichthereis a thresholddosebelowwhich no damage
occurs (i.e., noncarcinogeniceffects), Section620.605specifiesthat USEPA’smaximumcont~rnin~ntlevel goal (MCLG).
if available,is the healthadvisoryconcentration.USEPAhasnot publisheda MCLO for MTBE, therefore,the Agency must
calculatethe human threshold toxicant advisory concentration(WITAC) as the healthadvisory concentration,using the
proceduresspecifiedin Appendix A of Section620.

AppendixA specifiesin subsection(a) that the ifITAC is calculateda~sfollows:

RTL4C=RS~~~~w

Where:

HTTAC = Humanthresholdtoxicantadvisory concentration in milligrams per liter (mg/I);

RSC = Relative sourcecontribution,the relative contribution of the amount of the exposure to a
chemical via drinking water when compared to the total exposureto that chemical from all
sources. Valid chemical-specificdata shall be used if available. If valid chemical-specific
data are not available, a valueof 20% (=0.20)mustbe used;

ADE = Acceptable daily exposureof substancein milligrams per day (mg/d) as determinedpursuant
to subsection(b); and

W = Per capitadaily waterconsumptionequalto 2 liters per day (Lid).

Subsection(b) of Appendix A specifiesthat the ADE be calculatedusing, in specified order~USEPA’s Verified Oral
ReferenceDose(an estimateof a daily exposureto a chemical which is expectedto be without adverseeffect for humans,
including sensitive subgroups, for a lifetime of exposure); a NOAEL which has been identified as a result of human
exposures;a LOAEL which hasbeenidentified as a result of human exposures;a NOAEL. which has beendeterminedfrom
studieswith laboratory animals;and a LOAEL which hasbeen determinedfrom studieswith laboratory animals.

There is no Verified ReferenceDosecurrently available from USEPA. As mentioned above,thereis a paucityof studies
on the adverseeffectsin humans exposedto MTBE. Thus, the Agencyhas determinedthat a NOAEL or LOA.EL based
uQ QLW)AL1 CA~’.J~U~~ 1~OUL 4VU~C d~.i.W~ UU~. L ~1C~U1C, U~G i~#i.:. L~aU.~LtiC U~Cte i~tJh.h~I d~JI..JtJ ~ ~

the studiesreviewedby the Agency, the 90-day rat subchronicstudy and the cancerbioassay(noocarcinogeniceffects)are
the mostappropriateanimal studies for calculation of the ADE. It is then necessaryto determine which study is the most
valid for purposesof calculating the ADE.

Subsection(c) of Appendix A specifiescriteria for establishing the validity of data from animal studies, leading to
determinationsof high, medium,or low validity. High validity studies are thoseusing the oral routeof exposureand which



Environmertta!RegisterNo. 484 July, l994/Page23

meet specifiedcriteria depending on the type of study, and are to be used preferentially if availabie.The rat 90-da’~
subch.roaicstudywasconductedusing the oral route, while the cancerbioassaywas an inhalation study. Therefore, only
the subchronicstudycouldbe a high validity study. However, the requirements for a high validity subchronic study include,
among other things, a study using two speciesanddetermininga well-de5nedNOAEL. The 90-dayrat subchronjc study
used only one speciesand only determineda LOAEL, as discussedabove. Having no high validity study, the Agency must
determinewhich of the two studies is most appropriate for calculating the AIDE.

Subsection(c) goeson to specify that in order for a subchrocicstudy in which a LOAEL is determinedto be deemed
a mediumvalidity study, the study must satisfy all otherstandardsfor a high validity study. This is not thecase for the90-
day rat subchronicstudy,sincetherewasonly one speciestested. Similarly, in order for a study other than an oral exposure
study to be deemeda mediumvalidity study, the sttidy must satisfy all other standardsfor a high validity study arid use
appropriate correctionfactors for conversionto theoral route. However, the requirementsfor a high validity cancerbioassay
include, among other things, at least 2.5% survival at 18 months in miceand 24 months in rats. This was not the case in
thecancerbioassay,sincethe male rats in the 3,000and8,000ppm groups were terminated early due to excessivemortality.
Thus, both candidatestudiesare definedas low validity studies, and the 90-day rat subchronic study is selectedbecause
exposurewas by the oral route.

The determinationof the ADE from the subchronicstudyis madeusing the languageof subsections(b)(5) and (b)(6).
Subsection(b)(6) specifiesthat for substancesfor which a NOAEL is not available, onà-tenth of the LOA.EL is substituted
for the NOAEL in subsection(b)(5). Subsection(b)(5) specifiesthat if studiesof low validity must be used,the ADE must
be calculated using 1/1000of the NOAEL. The overall result of theproceduresin thesetwo subsectionsis that the ADE
is 1/10,000of the LOAEL, timesthe averageweight of an adult human,70kg:

ADE= lOOmg/k1g/dxlQkg=0 7m Id
10,000k2Jd S

At this point, the calculation of the }TTTAC would proceedaccordingto the formula listed above. However, the Agency
hasbeeninformedby USEPApersonnelthat in mostcasesUSEPAnow prefers to calculate acceptableexposurevaluesfor
humans by usinglaboratoryanimal datadividedby no morethan a 3,000-folduncertaintyfactor; a 10,000-folduncertainty
factor would be used only where the overall toxicity databaseis very weak for a chemical. The Agency agreeswith this
emergingUSEPA approach. Since theMTBE databasecontains enough laboratoryanimal researchto indicate that there
are not major toxicity data gaps which would warrant the use of a 10,000-fold uncertainty factor, the Agency is also
calculatingthe ADE usinga 3,000-folduncertaintyfactor:

ADE= 10C~ng/kg/dx70kg2.3n~gJd
3,000 -

Finally, the determination of the HTTAC is straight-forward, since there are no chemical-specificdataavailable for the
RSC term:

H7TAC=0i0x0.7mgJd007~2.0~/d

Or:

0’0x23m IdHITAC= — ~‘ =023ing/~
‘~(~3th3

The final step in detei-rninirig the healthadvisory is to comparethe HTTAC value calculated from the Appendix A
proceduresto the chemical’s Practical Qu.antit.ationLimit (PQL). In the caseof MTBE, no USEPA SW-846 analytical
methodspecifiesa PQL for this chemical. However, theAgency’sDivision of Laboratorieshas determined that a detection
limit of 0.005 mg/f is appropriate for water samples. Therefore, the HTTAC value is above the detection Limit.
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The Agency has decidedto issuea two-parthealth advisory. The precautionaryhealthad~isory~ôncentrationfor
MethylTertiary-Butyl Ether (MTBE) is 0.07mg/I or 70 parts per billion in drinking water. People can be exposed
to this concefltrationof MTBE in drinking water over a 70 year lifetime. Above thi~concentration,appropriatecaution
shouldbe exercisedby the Public WaterSupply, such as increasedfrequencyof samplingand identification of the MTBE
source(s).The final healthadvisory concentrationis 0.23 rag/I or 230 partsper billion in drinking water. Above this
concentratiofl, thePublic WaterSupply shouldbeginactionsto decreasethe amountof MTBE in the system.
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• Stateofillinois
--__ENVIRONMENTAL PROTECTIONAGENCY

~vfaryA. Gade, Director 2200 Churchill Road,Springfield, IL 62794-9276

217/785-0830 -

November 4, 1994

G.A. Van Gelder, DVM, Ph.D., ABVT
Manager, Toxicology
Health, Safety and Environment
Shell Oil Company
One Shell Plaza
P.O. Box 4320
}3ouston, TX 77210

•Dear Dr. Van Gelder:

• This letter confirms the meeting to evaluate comments received regarding the
Illinois Environmental Protection Agency’s proposed Health Advisory for MTBE
which we discussed over the telephone. The meeting is scheduled for November
14, 1994, beginning at 12:30. The room is available until 5:00 PM, if
necessary. The meeting will be held in Room 031 on Floor 8, James R. Thompson
Center, 100 W. Randolph, Chicago, Illinois, 60601.

I have enclosed an agenda for the meeting, a copy of the Health Advisory
Section of the Illinois Groundwater Quality Standards, and a summary of the
Agency’s opinions on two key issues which have emerged from the comments.

I’m looking forward to a productive meeting. Please call (217/785-0830) if
you have any further comments or questions.

Sincerely,

T—
Thomas C. Hornshaw, Ph. D.
Manager, Toxicity Assessment Unit
Office of Chemical Safety

f:\psf\epa8566lmtbe.mtg
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MTBE Meeting Agenda

12:30 - 12:45

12:45 - 1:45

1:45 - 2:00

2:00 - 3:15

3:15 - 3:30

Introductions and Background

Key Issues (LOAEL vs. NOAEL, RSC)

Break

Other Issues (Tase/Odor Threshold, Uncertainty
Factors, 2-Tier Vs. Single Advisory, Edits

Wrap-up •



RESPONSES TOSIGNTF1CA.NT COM1VIENTS
REGARDING PROPOSAL FOR HEALTH ADVISORY

- FOR METHYL TERTIARY-BUTYL ETHER

The Illinois EnvironmentalProtectionAgency (Agency)hasreceivedthreecowmentsin response
to the Notice of Health Advisory for Methyl Tertiary-Butyl Ether (MTBE), published in the
Illinois Environmental RegisterNo. 484, July, 1994. The comments were received from the
AmericanPetroleum Institute (API), the Methyl Tertiary Butyl Ether Task Force (Task Force),
and Shell Oil Company (Shell). The comments cover several technical and typographical
subjects, the most significant of which address the Agency’s determination of a Lowest
Observable Adverse Effect Level (LOAEL) versus a No Observable Adverse Effect Level
(NOAEL) and the uncertainty factors which result from this determination, and the Agency’s
useof the default value of 20% as the Relative Source Contribution (RSC) term versusthe use
of an RSC derived from chemical-specificdata in the calculation of the Health Advisory. The
Agency’s responsesto thesekey issuesarepresentedin this paper.

LOAEL vs. NOAEL

API and Shell disagreewith the Agency’s characterization of the diarrhea andelevated serum
cholesterol reported at the 100 mg/kg dose in the Robinson et al. (1990) study as a LOAEL.

In reviewing the results of this study, the Agency determined that the authors’ reports that
“treated rats in all dosegroups also displayeddiarrhea throughout the exposure period” and
their findings that “females exposedto all doselevelsexhibited significant increases in serum
cholesterol” indicated that the study had not identified a No Observed Adverse Effect Level.
This determination is an outcome of the evaluation of the validity of the candidate studies
required by the Groundwater Quality Standards regulation when animal studies must be used
to develop a Health Advisory. This evaluation was discussed briefly in the July, 1994
Notice, andwill be expandedfor explanation of the Agency’s rationale.

Section 620. Appendix A(c)(1)(A)(iii), which identifies the elements necessary for High
Validity Studies, requires:

Data from animal subchronic studies with a minimum of 3 dose levels and
control, 2 species,both sexes,4 animalsper doseper sexfor non-rodent species
or 10 animalsper doseper sexfor rodent species,a duration of at least 5% ofthe
test species’ lifespan,and a well-defined NOAEL (emphasisadded).

The Agencydetermined that the reports of diarrhea in all animals andelevatedserum cholesterol
in females in all dose groups could not be called a “well-defined NOAEL” for purposes of
establishingHigh Validity for this study. Thus, the lowest dose tested, 100 mg/kg, was

API and Shell have commented that the results of the study should not be interpreted in this
manner. Both claim that the occurrenceof diarrhea in treated animalsis not well-documented



or described in the Robinson study, that diarrhea is a common observation in rats dosedwith
- corn oil, and it is a questionableendpoint for extrapolation to low-doselifetime health effects.

Both also claim that the modest increases in serum cholesterol in the female rats are not
indicative of a meaningful health effect,arguingthat theauthors’ statistical evaluation incorrectly
attributes a significant differencefor the 300 mg/kg dose, that there is no compelling evidence
for a dose response, that only the 900 mg/kg dose in males achieved values significantly
different from controls, and thatthe increasesarenearthe range of normalvariability. Finally,
API arguesthat the diarrhea and elevatedserum cholesterol arenot significant results, citing the
authors’ conclusionsthat the study indicated that doselevelsbelow thosewhich induce anesthesia
(1200mg/kg) do not result in significant pathophysiological changes.

The Agency remains unconvinced that the Robinson et al. study has identified a well-defined
NOAEL. Regarding the occurrenceof diarrhea, we have interpreted the authors’ reports of
diarrhea in “treated rats in all dosegroups” to meanall groups receiving dosesof MTBE, but
not those receiving the vehicle control (corn oil). Thus, we believethat the diarrhea is likely
to be treatment -related, at least in females; this belief is supported by thefindings of the14-day
study also reported in this paper, in which “by the third day of dosing, all treated animals
displayed loosestools which continued throughout the remainder of the exposureperiod. ‘ We
have reviewed the National Toxicology Program’s report on the lifetime cancerbioassaysof
gavagevehiclesin male Fisher rats, which included corn oil, and find no mention of diarrhea
as an effect of corn oil (NTP, 1994). Finally, we have relied on the experienceof one of the
Agency’s Office of Chemical Safety toxicologists, who reports that, in over 8 1/2 years of
experience in an industrial toxicology laboratory, the occurrence of diarrhea in rats in
conjunction with corn oil vehicleswas very infrequent (Morrow, 1994). While wecannot rule
out the possibility that the diarrhea reported by Robinsonet al. was vehicle-related, we continue
to believe that this effectwas a result of the MTBE exposure.

Regarding the elevatedserumcholesterol findings, the Agencyacknowledgesthat the statistical
significance of the 300 mg/kg dosein female rats is questionable and possibly incorrectly
reported, and that there is no obvious dose-responserelationship among the female treatment
groups eventhough all but the 300 mg/kg group is significantly greater than controls. However,
wemaintainthat theseresultsarepotentially indicative of a realeffect in the rats; it is possible
(although unlikely) that the effect may plateau relatively quickly, such that the dose-response
relationship is defined at dosesbelow thosetestedin this study. Further, weagain note that the
results of the 14-day study reported in this paper also include elevatedserum cholesterol in
females of most treatment groups.

Regarding the biological significanceof the diarrhea and elevatedserum cholesteroland whether
theseendpoints arerelevant for extrapolating to human health risks, the Agency maintainsthat

• such effects arerelevant for usein developingthe Health Advisory. While neither endpoint is
relatively serious, diarrhea can be• deleterious to the organism over time by contributing to
dehydration, electrolyte imbalance,and/orpoor nutritional status, andelevatedcholesterol,while
not in useil a olologicanyseriousei1~eL,is a CauLioti IOr inure seriousCilectSover Li-file. Willie
the authors’ concluded that doselevels below those which induce anesthesiado not result in
significant pathophysiologicalchanges,the Agency would be very uncomfortable using a dose
which doesnot induce anesthesiaas the basis for developing a Health Advisory. We continue



or describedin the Robinsonstudy, that diarrheais a common observationin rats dosed with
corn oil, and it is a questionableendpoint for extrapolationto low-doselifetime healtheffects.
Both also claim that the modest increasesin serum cholesterolin the female rats are not
indicativeof ameaningfulhealtheffect, arguingthat theauthors’ statisticalevaluationincor~.ectly
attributesa significantdifferencefor the 300 mg/kgdose,that thereis no compelling evidence
for a doseresponse,that only the 900 mg/kg dose in males achievedvalues significantly
different from controls,andthat the increasesarenear the rangeof normalvariability. Finally,
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- authors’ conclusionsthat thestudy indicated that doselevelsbelow thosewhich induce anesthesia
(1200mg/kg) do not result in significant pathophysiological changes.

The Agency remains unconvinced that the Robinson et al. study has identified a well-defined
NOAEL. Regarding the occurrence of diarrhea, we have interpreted the authors’ reports of
diarrhea in “treated rats in all dosegroups” to meanall groups receiving dosesof MTBE, but
not those receiving the vehicle control (corn oil). Thus, we believethat the diarrhea is likely
to be treatment -related, at least in females;this beliefis supported by the findings of the 14-day
study also reported in this paper, in which “by the third day of dosing, all treatedanimals
displayed loosestools which continued throughout the remainder of the exposureperiod.” We
have reviewed the National Toxicology Program’sreport on the lifetime cancer bioassaysof
gavagevehiclesin male Fisher rats, which included corn oil, and find no mention of diarrhea
as an effect of corn oil (NTP, 1994). Finally, wehave relied on the experienceof one of the
Agency’s Office of Chemical Safety toxicologists, who reports that, in over 8 1/2 years of
experience in an industrial toxicology laboratory, the occurrence of diarrhea in rats in
conjunction with corn oil vehicleswas very infrequent (Morrow, 1994). While we cannot rule
out thepossibility that the diarrhea reported by Robinsonet al. was vehicle-related,we continue
to believethat this effect was a result of theMTBE exposure.

Regarding the elevatedserum cholesterolfindings, the Agencyacknowledgesthat the statistical
significance of the 300 mg/kg dose in female rats is questionable and possibly incorrectly
reported, and that there is no obvious dose-responserelationship among the female treatment
groups eventhough all but the300 mg/kg group is significantly greaterthan controls. However,
wemaintainthat theseresults arepotentially indicative of a realeffect in the rats; it is possible
(although unlikely) that the effect may plateau relatively quickly, such that the dose-response
relationship is defined at dosesbelow thosetestedin this study. Further, we again note that the
results of the 14-thy study reported in this paper also include elevated serum cholesterol in
femalesof most treatment groups.

Regarding thebiological significanceof the diarrhea andelevatedserum cholesterolandwhether
theseendpoints are relevant for extrapolating to human health risks, the Agency maintainsthat
such effectsare relevant for use in developingthe Health Advisory. While neither endpoint is
relatively serious, diarrhea can be deleterious overtime to the organism by contributing to
dehydration, electrolyte imbalance, and/or poor nutritional status, and elevatedcholesterol,while
not in itsett a oloioglcany seriousertect, is a cauuon ror more senousertectsover time. While
the authors’ concluded that doselevels below those which induce anesthesiado not result in
significant pathophysiologicalchanges,the Agency would be very uncomfortable using a dose
which doesnot induce anesthesiaas the basis for developinga Health Advisory. We continue



to believethat the 100 mg/kg dose, as a LOA.EL, is the most relevantvalue to use in the
- developmentof theHealthAdvisory. This reasoningplustherelativepaucity of dataregarding

the ingestionof MTBE, arguesfor the continueduseof the 3000-fold uncertaintyfactor as the
most appropriatevalue for thefinal Health Advisory. • • • —

MTBE RELATIVE SOURCE CONTRIBUTION TERM

The commentsof both API and the Task Force addressedthe Agency’s useof the default
value of 20% as the RelativeSourceContribution (RSC) term, which is specified in Section
620. Appendix A(a). (This is also a standardTJSEPA default assumption, used in risk
assessmentsto accountfor all other exposuresto a chemicalother than direct ingestion in
drinking water, such as throughthe diet, ambientair, theworkplace, and volatilization from
thehouseholdwatersupply).

Both commentscite a tJSEPAstudy (tJSEPA, 1993) which estimates the amount of MTBE
exposureexperiencedby the generalpublic during activities other than drinking water, such
as working, outdoorexercise,refueling, driving, etc. This study is proposed to be used as
chemical-specificdata insteadof the default value to accountfor exposuresto MTBE other
than via direct ingestion of drinking water. If this study is used to define the RSCterm, the
range of weighted annualMTBE ambient air concentrationsof 0.04 - 0.07 mg/rn3 would
result in a RSC term of approximately 45% - 70% for drinking water exposures. Depending
on the final determination of the RSC term, theHealthAdvisory (HA) for MTBE would then
be in the rangeof 0.52 - 0.80 rng/l, instead of the proposed 0.23 mg/l using a 20% RSC
term.

While the Agencyagreeswith the data presented in the USEPA study, it cannotagreethat
these data fully account for all other sources of MTBE contributing to a person’s daily
exposure. Use of only this study to account for inhalation exposuresdoes not consider
inhalation exposureswhich will Occur in the homeasa resultof volatilization of MT.BE from
the householdwatersupplyduringusesof the supplyfor purposesotherthan drinking. Since
the Agency is not aware of studies evaluatingsuch exposures,an evaluationof the indoor
inhalationpathwaywasundertakenusing datareportedfor trichloroethylene(TCE).

• The transfer of volatile organic chemicals(VOCs), including TCE, from water to air has
been studied by several investigators (Andelman, 1985; McKone, 1987; McKone and
Knezovich, 1991). Of particular interest for this analysis are studies which measure the
transfer of VOCs during showering sincethis activity is likely to be the greatest contributor
to indoor VOC exposuredue to the temperature, amount of water used, turbulent flow, and
the relatively small volume of air in the bathroom. Therefore, the McKone and Knezovich
study, which measures the evolution of TCE into a bathroom’s air during operationof the

~ ~ ~ ~
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showering. This study evaluated the effects of shower temperature and duration on the
transferefficiency of TCE from water to air, concluding that the transfer efficiency is 61 ±
9 % and that inhalation exposuresin the shower could be equivalent to an ingestion exposure



of from 1~4liters per day.

Assumingthat the transfer,efficiency of any VOC for which transferefficiency hasnot been
measuredis directly proportionalto thatof anotherVOC havingameasuredtransfereffici~ncy,
the transferefficiency of MTBE from water to air canbe estimatedfrom the TCE data by
comparingthe overall mass transfercoefficients from water to air (K~)for both chemicals.
McKone (1987) hasshownthatK~canbe approximatedby:

K~ r 2.5 + RT ~1-’,where
LD~L2/3 ~3A 2/3 J

DBL = diffusion coefficient in water (m2/s),
= diffusion coefficient in air (m2/s),

R = universalgasconstant,0.0624torr-m3/mol-K,
T = temperature,303K (air temperaturein hot shower),and
H = Henry’s law constant(torr-m3/mol).

The diffusion coefficients of TCE and MTBE were calculated according to methods
recommendedin Lyman (1982),assuminga water temperature of 37°Candanair temperature
of 30°Cto be representative of hot shower conditions. The calculated values for TCE and
MTBE for DBL are 1 .094E-09m2/s and9.870E-lOm2/s, respectively,and for DBA are 9.40E-06
m2fs and 9.28E-06m2/s, respectively.

Substitutingthe calculatedDBL andDBA valuesandHenry’s law constantsof 6.9 16 torr-m3/mol
for TCE and4.484 torr-m3/molfor MTBE into the overall masstransfercoefficient equation,

• valuesfor K~were calculated‘to be 4.236E-07m2/s and 3.950E-07m2/s for TCE andMTBE,
respectively. The ratio of the two K~valuesof 0.9325,when comparedto the measuredTCE
transferefficiency of 61 %, suggestsan MTBE transferefficiency of approximately56.89%.

Oncethe transfer efficiency has beendetermined, an estimateof a resident’scumulativedaily
intake from showering (CDI~)can be calculated for any VOC water concentration (Cv) using
reasonableestimatesof water useduringshoweringandthevolume oftheshower,plus standard
USEPA assumptions for body weight (BW, 70 kg) andbreathing rate (BR, 20 m3/d = 0.014
m3/min). For this exercise,it is assumedthat the resident’s showerduration (SD) is 10 min/d,
the shower flow rate (PR) is 10 11mm, andthe volume (V) of the showeris 2.3 m3. The CDI3
for any C~is calculatedfrom:

CDI5 = r (PR x SD x Transfer Efficiency) x BR x SD 1 x C~,.
L VxBW • j

After substituting, the CDIS for any C~becomes:

LL)L~= (U.049 111g/d) x ~

This shower inhalation intakecan be compared directly with the daily ingestion intake (CDI1)
of the VOC from drinking water for the sameC~by again employing standardUSEPA



assumptionsfor BW (as above) and daily water intake (WI, 2.0 lId). The CDI1 is calculated
from: — - -

• CDt1 =WIxC~, • • -

BW

which becomesaftersubstitution:

• CDt1 = (0.029 lIkg/d) x C~.

Thesetwo CDIs arenow directly comparablefor anywaterconcentrationof MTBE. The ratio
of CDISto CDI1 is 1.69, suggestingthattheresident’sdaily showering contributes approximately
169% of the daily exposureto MTBE comparedto the exposuredue to ingestion alone. This
is equivalent to an additional ingestion intake of (169% x 2.0 lId), or 3.38 lId.

An evaluationof othernon-ingestionhouseholdwateruses(cooking, toilet use,washingdishes
andclothes,humidifier, etc.)is notasstraightforwardastheevaluationof showerexposuresdue
to greater variability in thefrequenciesofthe activities/uses.McKone (1987) estimatesthatthe
ratio of the indoor inhalation doseto the drinking water ingestion dosefor VOCs rangesfrom
1.5 - 6.0 (includes showeringandall other inhalationexposures). As estimatedabove, the ratio
for showeringalone is 1.69 for MTBE, which suggeststhat the ratio for all indoor inhalation
exposuresmust be greater than 1.69. Assuming that the other indoor inhalation exposuresare
at least one-sixthto one-fifth the magnitudeoftheshowerexposure,it can be assumedthat these
exposures’ ratio to the drinking water ingestion exposure is at least 0.31, or 31% of the
ingestionexposure.Thus,theseexposurescontributeat leasttheequiva.lentof0.62l/d of direct
ingestion,and the total adjustedintake due to in-homewateruse for purposesof a chemical-
specificRSC shouldbe at least (3.38 lId + 0.62 lid + 2.0 lId), or 6.0 lid.

Thedatafrom USEPA(1993) cannow be usedto calculatetheremainderof theresident’sdaily
exposureto MTBE. This exposureis the result of ambientair exposuresplus indoor air
exposureswhichare~dueto anMTBE-contaminatedwatersupply (i.e., exposureto MTBE
which originatedfrom theambientairandis theninhaledin theresidence,workplace,andother
buildings). Thesecalculations have beencompletedusing the USEPA datafor a 6-month
oxyfuel season,whichpredicts0.04mg/rn3and0.07mg/rn3astheLow andHigh annualaverage
MTBE airconcentration,and the standardUSEPAassumptionfor breathingrateasabove. The
CDI (in mg/d) resultingfrom ambientair exposures(CDI~3canbe-calculatedfrom:

CDIA = BR x AnnualAverageConcentration,

which resultsin estimatesof 0.8 mg/d and 1.4 mg/d for theLow andHigh annualaverages,
respectively.

itie rinal stepin the developmentor a cheimcal-speciticRISC is to apportionthecontributions
of the AcceptableDaily Exposure(ADE) of 2.3 mg/d of MTBE betweenambientair and the
homewater supply. As calculatedfrom theUSEPAdata, the ambient air exposurescontribute
between0.8 mg/d and 1.4 mg/d of the 2.3 mg/d ADE. This leavesbetween(2.3 mg/d - 1.4



mg/d or 2.3 -0.8 rng/d), or0.9 mg/dto 1.5 mg/d to be contributedby the homewatersupply.
As calculatedabove,theequivalentexposureintakevaluefor thewatersupplyis at-least6.0 l/d.
Distributing the 0.9 mg/d to 1.5 mg/d portion of the ADE for homeand wateruse into the
adjustedexposurevalueof at least6.0 lId, the Health Advisory concentrationfor MTBE using
chemical-specificRSC datacanbe no more than 0.15 mg/l to 0.25 mg/i. Sincethe value for
the Health Advisory originally proposedby theAgency,0.23 mg/i, falls within this range, the
Agency proposesto adopttheHealthAdvisory asoriginally proposed.
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276

RENEE CIPRIANO, DIRECTOR

DATE: October 2, 2001

TO: TAC-ON File

FROM: Tom Hornshaw/~f~

SUBJECT: Soil Remediation Objective Recommendation

Methyl tert-butyl ether (CAS #1634-40-4)

• CONFIDENTIAL

TheToxicity AssessmentUnit (TAU) hasbeenaskedto recommendcleanup objectivesfor methyl tert-
butyl ether(MTBE). Groundwaterobjectiveshavepreviously beenestablishedaspresentedin theNotice
ofHealthAdvisory for Methyl tertiary-butyl ether, developedusing methodologyprescribedin 35 IAC
620.SubpartF, andpublishedin theEnvironmentalRegister,No.484,pages18-24,July, 1994. Because
soil remediationobjectivesfor MTBE arenot listed in 35 IAC Part742 (TACO), the determination of
the soil cleanup objectivesrecommendationwas also referred to the TAU.

Calculation of the soil remediation objectives was accomplished throughuseof the risk-based soil
screeninglevel (SSL)equationsfrom742.AppendixC,TableA ofTACO. Defaultexposuredurations and
contact rates from 742.AppendixC, Table B ofTACO wereusedin thesecalculations. The results are
presentedin thefollowing table.

ResidentialValuesfor Industrial/Commercial Construction Worker Soil Componentof the
Soil Valuesfor Soil Values for Soil • Groundwater Ingestion

Route

Chemical • Ingestion Inhalation Ingestion Inhalation Ingestion Inhalation Class I ClassU AOL
Name (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Methyl tert.butyl
ether

780k g,
800

b 20~000~ 8,800k’ • 2,000k 140 0.32k 0.32
.

= Calculatedvaluecorrespondsto a target hazardquotientof 1.0.
b = Soil saturation concentration(Csat).
* Indicates thattheAOL is lessthanor equalto the specifiedremediacion objective.

GEORGE H. RYAN, GOVERNOR



TACO equation Si was used to calculate the soil ingestion exposure-route cleanup objectives-. The
inhalationexposurerouteremediationobjectiveswerecalculatedusing equation S4for the residential
andindustrial/commercialscenariosandequationS5 wasusedfor the construction worker. Equations
S17 andSiS were used to calculate the soil componentof the groundwateringestionexposureroute
objectives. The saturation limit (Csat) for MTBE was calculated using equationS29. Csatmay be

• substitutedfor the inhalationobjective,if lower, due to MTBE’s melting point of-109degreesC. The
critical datainputs into the calculationsand their sourcesaresummarizedbelow.

CRITICAL DATA SUMMARY

parameter value source

Chemical/PhysicalPropertiesfor Methyl tert-butyl ether

boiling point (°C) 55.2 CHEMFATE Database(June4, 1998).

Henry’sLaw Constant(atm-
m3/mole)

5.87E-04 CHEMFATE, ibid.
•

dimensionlessHenry’sLaw
Constant(unitless)

2.41E-02 derivedby “Henry’s Law Constant * 41”.
. •

logP(oct) 1.24 CHEMFATE, ibid.

Koc (L/kg)- • 11.5 • derived from logP(oct).

melting point (°C) • -109 CHEMFATE, ibid.

molecularweight

.

83.1
•

~

USEPA. CHEMDAT8. Version1.0. Office of
Air Quality PlanningandStandards.Research
Triangle Park, NC.

solubility (mg/L) 51,000 CHEMFATE, ibid.

difflisivity in air (cm2/s) 0.1024 CHEMDAT8, ibid.

diffusivity in water (cm2/s) 1.1E-05 CHEMDATS, ibid.

vaporpressure(mm Hg) 249 CHEMFATE, ibid.

ToxicologyValuesfor Methyl tert-butylether

ClassI groundwater
objective (mg/L)

• 0.07 calculatedusing the 35 IAC 620.SubpartF
evaluation methods.

Class II groundwater
objective(mg/L)

0.07 ClassI groundwater objective with no adjustment
for treatabiity.



CRITICAL DATA SUMMARY

parameter value source

RfDCI,JO~IIC (mg/kg-day)

.

1.OE-02 Developedby the Toxicity AssessmentUnit (TAU)
using procedures specifiedin 35 IAC 620Subpart
F.

RfDchronic target

~
•

increased
cholesterol

and
diarrhea

TAU, ibid.

.

R.tl)~ubchronic(mg/kg-day) 1.OE-02 RfDChrofljc adopted as the R±D~.JbChrOnLC.

RfDsubchronictarget

•

increased
• cholesterol

and
diarrhea

sameas RfDchroalc.

•

~

(mg/m3)
•

•

3.0
•

Integrated Risk InformationSystem(IRIS), National
Center for EnvironmentalAssessment,USEPA,
Accessedvia Internet 6/22/98.

• RfCCZ.JOP.ICtarget

•

.

liver and
kidney
effects,

prostration,
andeye
irritation.

IRIS, ibid. • •

•

•

.

~

RfCrebc~oalc(mg/m3) 3.0 RfCchropjcadopted as the RfCSUbC~OulC.

fC~.j~c~j0njctarget
~

•

liver and
kidney
effects,

prostration,
and eye
irritation

sameas RfC~~001~.
. .

.

- •

•

TH/mtbetac.wpd



STATE OF ILLINOIS )

COUNTY OF SANGAMON
)
)

PROOF OF SERVICE

I, theundersigned,onoathstatethat I haveservedthe attachedSuntlementalCommentsandExhibitsuponthe

personto whom it is directed, by placing a copy in anenvelopeaddressedto:

- Dorothy M. Gtmn,Clerk
IL. Pollution ControlBoard
JamesR. ThompsonCenter
100 W. Randolph, Ste 11-500
Chicago, Illinois 60601

Robert Lawley, ChiefLegal Counsel
- Dept. ofNaturalResources
524 South SecondStreet
Springfield, Illinois 62701-1787

SeeAttached ServiceList

andmailing it from Springfield,Illinois on /O...g~/

SUBSCRIBEDAND SWORNTO BEFORE ME

Matthew J. Dunn, Chief
EnvironmentalBureau
Office ofthe Attorney General
188 W. Randolph,

20
th Floor

Chicago, Illinois 60601

Amy Jackson,Hearing Officer
Illinois Pollution Control Board
500 South SecondStreet
Springfield, Illinois 62706

with sufficient postageaffixed.

)~d~4~th

this~!~dayof

~
Notary Public

• fl”rrwrrrrr’.’?’.. . -.-

OFFICIAL SEAL
BRENDA BOEHNER

~:NOTARY PUBLIC. STATE OF ILuNOIl,L~
+MY COMMISSION EXPIRES 11-14-2001 t

THIS FILING IS SUBMITTED ON RECYCLED PAPER
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PROPOSEDAMENDMENTS TO TIERED APPROACH TO CORRECTIVE ACTION OBJECTIVES

May 21, 2001

C
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0
0

‘-S

‘-S

c-n

fname company
loan 0. Joan C. Anderson, Ltd.

Sieve Admiral Environmental Services,
inc.

Chris CIC1
Brin Environmental Depi. Manager

• Midwest EngineetingService-s
William 0. Sidlw, Austin, Brown &Wood

Matthew 1. Chief, Environmental Bureau
Office of theAuorneyGeneral

Kimberly A. IBM, Division of Legal Counsel

Steven lOOT
• Design & Environment

Dorothy Clerk of the Board -

lllinpis Pollution Control Board
Douglas F. Urania, Anlialy. Schloemer &

Associates, Inc.
Sidley, Austin, Brown & Wood

Address
PMB#202.
4700 Gilbert Road, Suite 47
2025 5. Arlington HeightsRoad,
Suite 103
9801 HigginsRoad, Suite515
4243West 166th Street

Bank One Plaza
10 Souih DearbornStreet
188 W. Randolph Street, 20th
Floor
1021 N. GrandAvenueEast
P.O.Box 19276
2300 South Dirksen Parkway

lnan~e
Anderson

Anderson

Bianco
Curley

Dickett

Dunn

Geving

Gobelnian

Gunn

}lambley

Heyde, Esq.

lodge, Esq.

Jackson
Jacobs
Janiison
Keefer
Larson

Lawley -

Mankowaki
lvlarszalek

citystate
Western Springs,
1L
Arlington
Heights, IL
Roseinool,IL
Oak Forest, IL

• Chicago, 1L

Chicago,IL

Springfield, IL

Springfield, IL

100W. Randolph St.,Suile 11-500 Chicago,IL

0
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0
‘aa
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0
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0

0
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03
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0
0
PS)
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0
C
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zip
60558

60005-4141

60018
60452

60603

60601

62194-9276

62764

60601

60631-2801

60603

62705.5776

62704
63101
62563
61820
61110-0827

62701

60473
62707

JohnM.

Katherine D,

Amy
Richard
George
Don
Jeffrey

Robei-t T.

Bob
Mark

1-lodge, Dwyer & Zernan

illinois Pollution Control Board
Thompson Coburn -

Hanson Engineers
Illinois Stale Geological Survey
?vlissnian, Slanley & Associates

Chief LegalCounsel
Department of Natural Resources
EPI
Andrews Environmental Engineering

• 8501 W. HigginsRoad, Suite 280

Bank One Plaza
10 South Dearborn Street
3150 Roland Avenue
P0. Box 5776
600 South Second Street, Suile 402
OneFirsistar Plaza
3971 Bison Trail
615 East Peabody Drive
333 Easi State Sired
P.O. Box 4327
524 South Second Street

16650 South Canal Sireet
3535Mayflower Blvd.

Chicago, IL

Chicago,LL

Springfield. IL

Springfield, IL
St. Louis, MO
Rochester,1L
Champaign, IL
Rockford, IL

Springfield, IL

South Holland, IL
Springfield, IL

-U

00
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PROPOSED AMENDMENTS TO TIERED APPROACH TO CORRECTIVE ACT1ON OBJECTIVES
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Nienkerk

Peterson
Reott
Richardson

Rinser
Sargis

—Schick——-

Soulter
Steinhnnr
Trivedi
Vanes
Vlahos

Vogel
Walton
Yonkauski
Zolyak

3140Finley Road DownersGrove1
60515

IL
215 EastAdams Springfield, IL 62701

One 1BM Plaza, 39th Floor Chicago. lL 60611
10South Dearborn Chicago, IL 60603

150 North Michigan, Suite2500 Chicago, IL
19 South LaSalleStreet, Suite 1203 Chicago, IL
ruv~Cnnlh flirlccen Pssrlcwav • Snrinafield. IL

60601
60603
62764

Monte ClaytonGroup Services

Brooke IERG
Raymond T. Jenner & Block
Diane H. CommonwealthEdison

EnvironmentalServicesDepartment
David L. Ross& 1-lardies
Mñrk R. Mauck Bellande& Cited>’

—Randy— •

• Legal Department
Douglas 0. Conestoga-Rovers& Associates
Elizabeth Weaver, Boos & Gordon
Chelan Trivedi Associates,lnc,
Rick DAI EnvironmentaL, Inc.
Georgia Office of Counsel

- Niaval Training Center -

Muselte I-I. TheStolar Parinership
Harry Site-Remediation Advisory Comm..
Stan Department of NaturalResources
Gary Department of DefenseRegional

U.S. Army Env. Cenler

•8615WeaL Bryn Mawr
2021 Tirnberbrook Lane
2055 SteeplebrookCourt •

5 Revere Drive, Suite310
260] A Paul JonesSi.

Chicago, IL
Springfield, IL
Naperville, IL
Northbrook, 1L
Great Lakes, IL

60631
62702
60565
60062
60088

911 Washington Avenue,7th Floor
2520Brooks Drive
524 South SecondStreet
5179 Hoadley Road, Bldg. E-4460

St. Louis, MO
• Decatur, IL

Springfield, IL
Aberdeen,MD

63101
62521
62701
21010-5401
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