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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

)
IN THE MATTER OF: ) -

) R04-2_)
REVISIONSTO RADIUM WATER QUALITY ) (Rulemaking-Water)
STANDARDS: PROPOSEDNEW 35111.Adm. )
Code302.307AND AMENDMENTS TO )
35 Ill. Adm. Code3 02.207and3 02.525 )

)

STATEMENTOF REASONS

TheIllinois EnvironmentalProtectionAgency(“Illinois EPA”) herebysubmitsits

Statementof Reasonsfor theabove-captionedproceedingto theIllinois Pollution Control

Board (“Board”) pursuantto Section 27 of the Illinois EnvironmentalProtectionAct

(“Act”), 415 ILCS 5/27 (2002),and35 Ill. Adm. Code102.200and 102.202.

I. STATUTORY BASIS

This is aregulatoryproposalof generalapplicabilitypursuantto Sections27 and

28 oftheAct. 415 ILCS 5/27 and28. It is not beingproposedasan identicalin

substance,fasttrackor federallyrequiredrulemaking. In addition,this proposalis being

filed asageneral(ratherthanemergencyorperemptory)rulemakingpursuantto Section

5-40of theIllinois AdministrativeProcedureAct. 5 ILCS 100/5-40. Section27 of the

Act confersgeneralsubstantiverulemakingauthorityupontheBoard andthecontentsof

this regulatoryproposalarewithin thesegeneralrulemakingpowersoftheBoard.

Pursuantto Section303 oftheCleanWaterAct, it is theprimaryresponsibilityof the

Statesto setwaterquality standardsfor intrastatewatersand submitchangesto those

standardsto theUnitedStatesEnvironmentalProtectionAgency(“U.S. EPA”) for



approval. 33 U.S.C. §1313. St~ction13(a)oftheAct specifiestherulemakingauthority

oftheBoardto adoptregulationswhichprescribe“Water quality standardsspecifying,

amongotherthings,themaximumshort-termandlong-termconcentrationsof various

contaminantsin thewaters,andtheminimumpermissibleconcentrationsofdissolved

oxygenandotherdesirablematterin thewaters,andthetemperatureof suchwaters.”

414 ILCS 5/13(a)(1).

II. REGULATORY PROPOSAL

A. Purposeand Effect of Regulatory Proposal

1. Background: Radium226andRadium 228

Radium is anaturallyoccurring radioactivemetalthatexistsin severalisotopes.

Radiumformswhentwo otherradioactivemetals,uraniumandthorium,decay. These

substancesarenaturallyfound in rocksandthereforeradiumis ubiquitousin the

environment.Radium is usuallymeasuredin picocuriesper liter (“pCi/L”). A picocurie

is avery smallamountof radioactivity. Onepicocurieis associatedwith aboutone

trillionth of agramof radium. Radium226 emitsalpharadiationandradium228 emits

betaradiation. The half-life of radium226 is 1,600yearswhile radium228hasahalf-life

of 5.7 years. Therearetwo othernaturalisotopesof radiumthat havehalf-livesofjust a

few days.

Radiummayexist in small Illinois streamsbelowsewagetreatmentplantsserving

communitiesthatutilize high radiumgroundwaterasdrinking waterat levelsexceeding

theexistinggeneralusewaterqualitystandardof 1 pCi/L. Dischargesto largerstreams

generallyreceivesufficientdilution to meetthe standard.Recentstreamconcentrations
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measuredin theFox Riverwere under1 pCiIL. TheFox Riverflows througharegionof

theStatewheremanycommunitiesdependon high radiumgroundwater,illustratingthat

ambientriver wateris very low in radiumandthat theoverall effectof dischargersis

minor. ThevastmajorityofIllinois communitywatersupply facilities with high

concentrationsofradionuclidesin theirsourcewater(all groundwater)arelocatedin the

northernhalfof theStateofIllinois and in aregionthatstretchesfrom HendersonCounty

in thewestto Cook andLakeCountiesin thenortheast.Sewagetreatmentplant

dischargesto very small streamswhereno dilution wateris presenthavethepotentialto

containasmuchas5 to 10 pCi/L dependingon concentrationsin thegroundwaterand

efficiencyoftreatmentin removingradiumto thesewagesludge.

2. HistoryoftheExisting GeneralUseandLakeMichiganBasin
WaterQuality Standards

TheGeneralUsewaterquality standardfor radium226 (35 Iii. Adm. Code

302.207)is 1 pCi/L andwasadoptedby theBoardin the initial setofBoardregulations

in 1972. See,R71-l4. An identicalstandardappearedin theregulationsfor theLake

MichiganBasinin 1997dueto achangein theformatof howLakeMichiganstandards

werepresented.This standardhasbeencontinuouslyapplicablein LakeMichigansince

1972,however. TheBoard’s1972opinionaccompanyingadoptionoftheradium

standardmentionedthatthenewregulation“retainsexisting radioactivitylevels” which

implies that this standardexistedprior to 1972 in theSanitaryWaterBoard(theprecursor

to theAgencyand Board)regulations.A justificationdocumentthatappearsto have

accompaniedtherulemakingalsosimply saysthat theradioactivitystandards“retain[s]

existingradioactivitylevels.” TheIllinois EPA nowbelievesthattheBoard’s1972
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radium226 standarddid notpreserveathenexistingstatestandardbut ratherwasderived

from a federalsuggestedvaluecurrentatthattime.

TheIllinois SanitaryWaterBoardhadnumerousregionalwaterqualitystandards

in placeby 1966andtheseincludedeitheraradium226 standardor an “alphaomitters”

(sic) standarddependingon theregion. This mayhavebeendueto thefact thatstandards

for interstatewatersreflectedtheneighboringstate’spreference,somechoosingto

regulateradium226 andsomealphaemitters. Thenumericvaluewasthesamefor either

parameterandfor all regions,3 pCi/L. Thecategoryunderwhich this standardwas

foundwas PublicWaterSupplyintakesandit wasnotedthatthis categoryofstandards

wasto protect“river quality atthepoint at which wateris withdrawnfor treatment.” This

is consistentwith the intentunderlyingthePublic andFoodProcessingWaterSupply

Standardswaters(35 Ill.Adm.Code Part302,SubpartC) in thecurrentBoardregulations.

It is also interestingto notethatthestandardfor strontium 90 was 10 pCi/L andgross

betaconcentrationwas1,000pCi/L in theseSanitaryWaterBoardstandards.’

Lookingto theorigin ofthe SanitaryWaterBoard’sstandards,a federalsource

calledthePublic HealthServiceDrinking WaterStandards1962(US Deptof Health,

1962) is implicated. In the 1962document,finisheddrinking waterstandardsaregiven;

3 pCi/L for radium226, 10 pCi/L for strontium 90 and 1,000pCi/L for grossbeta

radiation. Thesearetheexactvaluesadoptedby theSanitaryWaterBoardfor rawwater

to be usedaspublic watersupply.

In a laterfederalsource,theGreenBook (ReportoftheCommitteeon Water

Quality Criteria.April 1, 1968)atableis given in thesectionon public watersupply

1 The existingGeneralUsewaterqualitystandardsfor strontium90 andgrossbetaare2
pCii’L and100 pCi/L respectively(35 Ill. Adm. Code302.207).
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standardswhichgivestwo valuesfor eachparameter,a ‘permissible’valueanda

‘desirable’value. Thepermissiblevalue is 3 pCi/L for radium226 while thedesirable

valueis <1 pCi/L. For strontium90 thesevaluesare 10 and<2 andfor grossbeta1,000

and<100pCi/L, respectively.TheGreenBook citesthe1962PublicHealthService

documentasthesourceof its ‘permissible’criteriabut it seemsthatthe ‘desirable’

criteriaareits own invention. TheGreenBook specificallystatesthatthesevaluesapply

not to finishedwaterbut “canbeusedin settingstandardsfor rawwaterquality only,”

which implies thatthesewereintendedto be point of intakestandards.Takinga finished

waterstandardandapplyingit asa rawwaterstandardaddsconservatismsinceany

treatmentprovidedby thepublic watersupplywould reduceconcentrations.It appears

thattheGreenBook tookthis liberty with the1962drinkingwaterstandards.

TheGreenBook appearsto be thesourcefor theBoard’sGeneralUsewater

quality standardsof 1972. TheSanitaryWaterBoardadoptedits standardsbefore

publicationof theGreenBook andinterpretedthe 1962PublicHealthServicevaluesas

point of intakestandardsfor public watersupplies. TheBoard apparentlychangedtwo

things: makingthesestandardsgeneralin applicabilityandtakingthemorestringent

GreenBook ‘desirable’valueasthestandard,simply droppingthe “<“ sign. Therecord

indicatingthattheBoardsaidit “preservedtheexistingstandard”maythereforemean

that it wasthe 1968GreenBook “desirable”recommendationratherthanthestandard

applicableto Illinois at thattime (SanitaryWaterBoard)thatwasbeingpreserved.It

seemscertainthattheultimateoriginoftheSanitaryWaterBoard’sradioactivitywater

quality standardswasthefederalPublicHealthServicedocumentsof 1962while the

Board’ssourcewastheGreenBook. Forreasonsof concentration(1 insteadof 3 pCiIL)
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andapplicability (GeneralUseinsteadofPublicandFoodProcessingWaterSupply), the

presentradiumstandard,andtheradioactivitystandardsin general,aremoreconservative

thanintendedby theoriginal source.

ThecurrentUnitedStatesEnvironmentalProtectionAgency(“U.S. EPA”)

finisheddrinkingwaterMaximum ContaminantLevel (“MCL”) for radium226 plus

radium228 is 5 pCi/L. Thisstandardwasfirst adoptedin 1976,wasproposedfor

revisionupwardto 20 pCi/L in 1991 but thenin 2000 it wasdeterminedthattheoriginal

5 pCi/L shouldremaintheMCL standard.See,65 FR 76707(December7, 2000). This

standardis basedon thefact thatradiumis acarcinogen.Personsdrinking waterovera

lifetime will theoreticallybe protectedfrom cancerat an acceptablerisk level (1~6 to

1 0~)if theconcentrationofradiumin drinking wateris lessthanorequalto 5 pCi/L.

SincetheMCL is afinishedwaterstandard,thismakesthepreviousfederalstandardof 3

pCifL applicableat thepoint of intake(rawwater),uponwhichtheSanitaryWaterBoard

standardwasbased,veryconservative.Protectingnearlyall watersat 1 pCi/L (current

Board generalusewaterqualitystandard)is excessivelystringent. This level of

protectionis undocumentedandunwarranted.

3. RegulatoryLanguageoftheProposal:ProposedRadium226 Plus
228 PublicandFoodProcessingWaterSupplyStandard

TheIllinois EPAis proposingto maketwo changesto theexistingGeneralUse

and LakeMichiganBasinradiumwaterquality standards.First, it is proposedthatthe

standardbe changedfrom 1 pCi/L to 5 pCiIL to correspondto thefederalfinished

drinkingwaterMCL. Second,it is proposedto changethestandardfrom oneofgeneral
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applicability to aPublicandFoodProcessingWaterSupplystandardto correspondto the

usethestandardhasbeendesignedto protect.

Proposedchangesto 35 Ill. Adm. Code302.207and302.525andanewSection

302.307arepresentedandexplainedbelow.

TITLE 35: ENVIRONMENTAL PROTECTION
SUBTITLE C: WATER POLLUTION

CHAPTERI: POLLUTION CONTROLBOARD

PART 302
WATER QUALITY STANDARDS

SUBPARTB: GENERALUSEWATER QUALITY STANDARDS

Section302.207 Radioactivity

a) Grossbeta(STORETnumber03501)concentrationshallnotexceed100
picocuriesper liter (pCill).

b) Concentration3ofradium226 (STORETnumber09501)and~Strontium90
(STORETnumber13501)concentrationshall notexceed1 and2 picocuries
per liter (pCi/1)re3pectively.

This changeto 35 Ill. Adm. Code302.207wouldeliminatetheexistinggeneral

usewaterqualitystandardforradium226, but retaintheotherexistingradioactivity

standardsfor Grossbetaand Strontium90.

SUBPART C: PUBLIC AND FOODPROCESSINGWATER SUPPLYSTANDARDS

Section302.307Radium226 and228

Radium226 and228 (STORETnumber11503)combinedconcentrationshall not exceed
5 picocuriesper liter (pCi/L) atany time.

Theadditionofthis newSection302.307to SubpartC of 35 Ill. Adm. CodePart

302 would establisha newpublic andfoodprocessingwatersupplystandardfor Radium
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226 and228 combined. Thisnewstandardcorrespondsto theMCL for finishedwater

establishedby U.S. EPA whichhasacompliancedateofDecember31,2003.

SUBPARTE: LAKE MICHIGAN BASIN WATER QUALITY STANDARDS

Section302.525 Radioactivity

Exceptasprovidedin Section302.102,all watersoftheLakeMichiganBasinmustmeet

thefollowing concentrationsin any sample:
a) Grossbeta(STORETnumber03501)concentrationsmustnot exceed100

picocuriesper liter (pCi/L).

b) Concentrationsof radium226 (STORETnumber09501)andsStrontium
90 (STORETnumber13501)concentrationshall not exceed1 and2
picocuriesperliter (pCi/1)re~pectively.

This amendmentto theLakeMichiganBasinwaterquality standardsfor

radioactivitywouldeliminatetheexistingwaterqualitystandardfor radium226 which

wastakenfrom theGeneralUsestandardsin the 1 990swhenseparate(andoftenmore

stringent)LakeMichiganBasinwaterqualitystandardswere adopted.Theexisting

radioactivitystandardsfor GrossbetaandStrontium90 would be retained.Lake

Michiganis apublic watersupplyfor manycommunitiesin theChicagoarea.Underthe

proposedregulations,public watersupply intakeson andfrom LakeMichiganwill be

protectedby thenewradium226 and228 standardof5 pCi/L, but will nothavea

separateLakeMichiganBasinwaterqualitystandardfor radium.

Thesechangesto theGeneralUseandLakeMichiganBasinwaterquality

standardsremovestheradiumstandardandreplacesit with astandardthatprotects

surfacewaterintakesfor rawdrinking waterattheestablishedfinisheddrinkingwater

MCL standard.Thischangeis protectiveof thesensitivedesignateduseof Illinois

watersto radiumandprovidesa frameworkin theregulationsfor asensibleapproachto
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radiumin surfacewaters. Undertheproposal,radiumwill nowbe regulatedasa

combinationofradium226 and228at PublicandFoodProcessingWaterSupply intakes

ata concentrationof5 pCifL.

B. Facts in Support

1. Basisfor RadiumPublicandFoodProcessingSupplyWater
Quality Standards

Radiumis arecognizedcarcinogenandthereforestandardsprotectingsourcesof

drinkingwaterarenecessaryand important. However,asfar asmaybe determined,no

otherusesofwaterareknownto be adverselyimpactedby radium. TheIllinois EPA

conductedaliteraturesearchfor radiumimpactsto aquaticlife andfoundno scientific

papersor otherinformationon this subject. Consultationwith U.S. EPA RegionV water

quality standardsstaffalsofoundno indicationthatradiumis anythingbut athreatto

humanhealthvia drinkingwater.

Otherstatesregulateradiumin asimilarmannerto that which proposedin the

instantregulatoryproposal. Oklahomahasastandardof 5 pCi/L at thepoint of intakefor

publicwatersupplies.TheOhio River SanitationCommission(“ORSANCO”)hasa

waterquality standardfortheOhio Riverof4 pCi/L applicableeverywherein theriver

outsideof mixing zones. ORSANCOconsiderstheentireriver asapublic watersupply.

Indianahasan intakerawwaterstandardof3 pCi/L, whichmaybe an artifactoftheold

GreenBook standard.SeveralotherstateswerecontactedincludingCalifornia,Utah and

Arizona,Westernstatesthathavehadhardrockmining issues.Eventhesestateshaveno

aquaticlife waterquality standardsfor radium. Illinois appearsto be uniquein this

regard.
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RemovingtheGeneralUseandLakeMichiganstandardsandestablishinga

PublicandFoodProcessingWaterSupplystandardatthefederalMCL for radium226

and228is protectiveofall usesthatmaybe impactedby radium. Radiumwould thenbe

regulatedin amannersimilar to othersubstancesthat maybe problemsin drinking water

yet do nothaveto be regulatedasstringentlyfor otheruses.Thesesubstancesarethose

listedunder35 Ill. Adm. Code302.304. For example,chlorideis regulatedat 250mg/L

underSection302.304to protectdrinkingwaterintakesfrom excesssalts. Thereis no

reasonto regulateGeneralUsewatersatthis low level sinceotherusesofwatersare

protectedat higherchlorideconcentrations.TheexistingGeneralUsestandardregulates

radiumunnecessarilyand,ratherthanservingsomegoodpurpose,doesonly harmin

causingcomplianceissuesat communitiesstrugglingwith drinkingwaterproblems.

While thereis no datafor radiumto indicatewhatthethresholdconcentration

would be to protectaquaticlife, theIllinois EPAhasconcludedthatit is muchhigher

thanthe5 pCi/L level giventhelackofconcernfor this exposurerouteby the scientific

community,theextremelylow masspervolumeconcentrationthatthis standard

representsandthefact thatbarium,a muchmorecommonmetalrelatedchemicallyto

radium,is not toxic to aquaticlife at thelow partpermillion level (mg/L). Presently,the

knownsourcesof radiumto thesurfacewaterenvironmentarepublic watersuppliesthat

utilize highradiumgroundwater.Thesearetypically no higherin concentrationthanthe

groundwaterandusuallysomewhatlower. Evendirect dischargesofwastewater

resultingfrom treatmentof highradiumgroundwater(shouldtheseeveroccur) constitute

only aboutdoubletheradiumloadingexpectedfrom asewagetreatmentplant. Other

typesofdischargesareunknown. Shouldanewsourceof radiumbe proposed,the
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antidegradationstandardwouldbe imposedto requirethenewsourceto justify the

radiumdischarge,whichwould includestudiesoftreatmentalternativesandstepsto

minimize any necessaryradiumdischarges.

TheIllinois EPA hasconcludedfrom its investigationinto thescientific

informationandthelackof concernin otherstatesandat thefederallevel that drinking

waterprotectionis theonly beneficialuseclassificationofIllinois streamsandlakesthat

warrantsaradiumstandard.This conclusionis basedon concentrationsexistingor

expectedto be realizedin Illinois surfacewatersfrom eithernaturallyoccurring

conditionsor thoseresultingfrom watertreatmentplantwastesortheiraffiliatedpublicly

ownedtreatmentworks (“POTWs”) in thosepartsofthestatethatrely on radium-

containinggroundwaterastheirpotablerawwatersource.

2. RemovingRadiumfrom Drinking WaterSupplies

OnDecember7, 2000, in theFederalRegisterentryreferencedabove,U. S. EPA

finalizedtherevisionsto the 1976radionuclideregulations,whichhavesincebeen

adoptedby theBoardon October4, 2001 in docketROl-20. Theseregulationsretained

theexistingMCL of 5 pCifL for radium226 and228 combinedand 15 pCi/L for gross

alphaparticleactivity. Therule will becomeeffectiveon December8, 2003.

All communitywatersystemsthatserveat least15 serviceconnectionsor 25

residentsregularly,year-round,arerequiredto meettheseMCLs. Over 100 community

watersuppliesin Illinois areimpactedby theseregulations,dueto thepresenceof

radionuclidesin theirsourcewaterusedfor drinkingat concentrationshigherthanthe

MCL. Theradionuclidesfoundin Illinois wells arenaturallyoccurringand arefound

primarily in deepbedrockaquifers.
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Communitywater suppliesthatexceedtheMCL havethreebasicoptionsto lower

radiumlevels: blendingwith anunaffectedsourceof water,acquiringanalternative

sourcefor drinking water,installingtreatmentfor the sourcewater. Sinceradionuclides

arenaturallyoccurring,thereis no guaranteethatanotherwell asanalternativewill solve

theproblem.

Ion exchange,reverseosmosisandlime softeningareconsideredby USEPAto be

thebestavailabletechnology(“BAT”) for removalof radionuclides.Smallsystem(less

than10,000people)compliancetechnologiesadditionally include~greensandfiltration,

hydrousmanganeseoxide filtration and enhancedcoagulation/filtration.All ofthese

radionuclideremovaltechnologiesproduceresidualwastestreamsthatmustbe

addressed.Anywherefrom five to twenty-fivepercentofthewaterobtainedfrom well

sourcesandtreatedby one oftheradiumremovaltechnologiesendsupaswastewater

containingradionuclidesremovedfrom thesourcewater. Dependingon the initial

groundwaterconcentration,removalefficiencyin thewastewatertreatmentplantand

dilution availablein thereceivingstream,manyaffectedcommunitieshaveorwill have

(oncethey implementa radiumremovaltechnology)aproblemwith violations ofthe

existingradiumwaterquality standardasit appliesto mostofthewatersof thestate.

3. Fateof Radium in PubliclyOwnedTreatmentWorks

Thereis little publishedinformationavailableon the fateofradiumin POTWs.

Wisconsinprobablyhasmoreexperiencewith radiumthananyofthe statesin RegionV.

A 1985 reportby theWisconsinDepartmentof NaturalResourcesstudiedfive Wisconsin

communitieswith varyingdegreesof radium226 and228 in theirwastewater.This

reportreachedthefollowing conclusions:biological sludges,both fixed mediaand
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suspendedgrowth, adsorbsolubleradiumandinsolubleradiumis alsoremovedin

wastewatertreatmentprocesses(eitherby physicalsettlingor biologicaluptake). All of

thecommunitiesstudiedhad eitheractivatedsludgeor RotatingBiological Contactors

(“RBCs”). Removals,basedon comparinginfluentconcentrationto effluent

concentration,rangedfrom 29%to 97%.

TheIllinois EPA is awareofonly onePOTWin theState(MaplePark)thathas

submittedradiumsamplingdata. Theresultsoftheone samplingeventshowedavery

low influent concentrationofradium226 (0.8pCi/i) thatwasidenticalto theeffluent

concentration.MapleParkemploysanaeratedlagoontreatmentsystem. No real

conclusionscanbe drawnfrom thesesamplingresults. TheIllinois EPAdoesnot

currentlyrequireradiumsamplingof municipalsludgeexceptin caseswheretheAgency

is awareofa specificconcern. Thereis onecommunitythat is requiredto incorporate

(coverwith soil) its farmlandappliedsludgebecauseofradiumcontamination.

Determiningwhetheracommunityis requiredto incorporateits sludgebasedon elevated

radiumlevelsis determinedpursuantto aMemorandumofUnderstandingbetweenthe

Illinois EPA andtheIllinois DepartmentofNuclearSafety(nowpartoftheIllinois

EmergencyManagementAgency).

Forthepurposeofthis discussionit canbe assumedthatthefateofbariumin a

sewagetreatmentplantis similar to that of radium. Both areGroup IIA metalsin the

PeriodicTablethathavesimilar chemicalproperties.Samplinginfluent andeffluent data

for bariumdoesexistfor somePOTWs,especiallythosewith approvedpretreatment

programs.Theconcentrationsof bariumat asamplingofthesePOTWswerewell below

theanticipatedconcentrationsofradium. Removalefficiencies,basedon influentversus
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effluentsampling,rangedfrom 25%to 62%. Fourofthefive POTWsreviewedutilized

activatedsludgeprocessesand oneusedtrickling filters. Theredid not appearto be a

correlationbetweenthetypeoftreatmentandtheremovalefficiency.

In summary,nearlyall theradiumpumpedfrom thegroundin drinking water

endsup in eithersewagesludgeor effluent. A searchofdirectdischargesofwastewaters

from public watersupplies(thosesystemsthatbypasssewagetreatmentplantsoroccurin

unseweredcommunities)foundthatnoneoftheseexistatcommunitieswith radium

complianceproblemsin thegroundwater.Wherehighradiumgroundwateris utilized,

radiumin treatedsewageeffluent is expectedat concentrationsexceedingtheexisting

GeneralUsestandard.Whensmallerstreamsserveasthereceivingwatersfor these

effluents,thewaterqualitystandardis very likely exceeded.TheIllinois EPAhasnot

attemptedto enforcetheseexistingviolations,preferringto seethewaterquality

standardschangedto correctlyregulateradiumandtherebyeliminatetheviolations.

C. Technical Feasibility and EconomicJustification

1. TechnicalFeasibility

Therearecurrentlyno treatmenttechnologiesthat specificallyaddressthe

treatmentof highradiumconcentrationsofeffluentsfrom POTWs. As explainedabove,

existing treatmenttechnologiesappearto havean impacton reducingtheradiumlevel in

the influent beingtreated;however,it is verydifficult to quantifythe level of treatment

achieved.TheIllinois EPA’s proposalto changethewaterqualitystandardsfor radium

will focustheattentionon limiting dischargesthat impactpublic drinking watersupplies.

Sourcesthathavehigh levelsofradiumin theStateof Illinois’ “radium belt” havehigh

levelsofradiumin thewaterbeingextractedfrom groundwaterwells andusedas
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drinkingwaterthat eventuallyreachesaPOTWfollowing its use. In thesecommunities,

sincegroundwateris thedrinking watersourceratherthanhavingasurfacewaterintake,

it is not expectedthat sourceswill needto furtheraddressradium. If apublic drinking

watersupply is impacted,dischargerswill berequiredto addresshow thelevel ofradium

in theireffluent canbereducedto achievetheproposedlimit of 5 pCi/L. Sincethis

proposalincreasesthewaterquality standardfrom 1 pCi/L to 5 pCi/L andlimits the

watersto whichthe standardappliesfrom GeneralUseWatersandLakeMichiganto

surfacewatersbeingusedaspublic drinkingwatersupplies,no newtechnologyis

expectedto berequiredby this rulemaking.

2. EconomicJustification

This rulemakingis expectedto haveonly a positiveeconomicimpactasit is both

increasingthewaterqualitystandardfor radium226 and228 combinedto 5 pCi/L as

well aslimiting thosewatersto whichthestandardapplies. Thisproposalwill relievea

regulatoryburdenfrom manyexistingwastewatertreatmentplantsthatmayormaynot

be in compliancewith theexistinggeneralusewaterqualitystandard.As no additional

regulatoryor treatmentrequirementis beingestablishedby thisproposal,it will nothave

anegativeeconomicimpacton any existingsources.

D. Affected Facilitiesand Outreach

This proposedchangeto theradiumwaterquality standardprimarily impactstwo

typesoffacilities: POTWsandpublic drinking watersupplies.In theory,this change

alsoimpactsindustrial dischargersofradium,but theIllinois EPA is not awareof any

industrial dischargersthatwill be impactedby this rulemaking. All POTWsthatare

attachedto public drinking watersuppliesthatusehighradiumgroundwaterwill benefit
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from this regulation. In addition,in therareinstancethat apublic drinking watersupply

is installingtreatmenttechnologyto meettheradiumMCL and is directly dischargingits

backwashto a wateroftheState,ratherthanto aPOTW,thefacility may be impactedby

this rulemaking.

On March 12, 2003,Illinois EPA staff thatparticipatedin thedrafting ofthis

regulatoryproposalmetwith membersoftheregulatedcommunityandinterested

membersof thepublic to discusstheproposal,answerquestionsandreceivecomments.

Thelist oforganizationsinvitedto participatein theoutreachmeetingincluded:

MetropolitanWaterReclamationDistrict ofGreaterChicago
EnvironmentalLaw & Policy Center
Illinois Associationof WastewaterAgencies
Fox RiverWaterReclamationDistrict
SierraClub, Illinois Chapter
Illinois Municipal League
Illinois EnvironmentalRegulatoryGroup
PrairieRiversNetwork
Illinois DepartmentofNaturalResources
Illinois DepartmentofNuclearSafety
Illinois AmericanWaterCompany
Illinois Sectionof theAmericanWaterWorksAssociation
Illinois RuralWaterAssociation

Oftheorganizationsand agenciesinvitedto attendtheoutreachmeeting,thefollowing

groupssentrepresentativesto themeeting: PrairieRiversNetwork,MWRDGC, Illinois

RuralWaterAssociationandIERG. Illinois EPA stafffrom theBureauof Water

StandardsUnit, theDivision of PublicWaterSuppliesandtheDivision ofLegal Counsel

were presentto takecommentsand answerquestions.

III. Synopsisof Testimony

JerryKuhn is theManagerof thePermit Sectionof theDivision of Public Water

Suppliesin theBureauof Water. Mr. Kuhn’s testimonywill addressthe impetusfor this
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rulemakingin the finalizing of the radiumdrinking water standardsand the impact this

proposedrevisionwill haveon existingand futurepublic watersupplies.

Bob Mosheris the Managerof the StandardsUnit in the Bureauof Waterandas

suchhasprimary responsibility for the developmentof new or revisedwater quality

standards. Mr. Mosher’s testimony will addressthe environmentalimpact of this

proposalandthebasisfor proposingaPublicandFoodProcessingwaterquality standard

ratherthana GeneralUsewaterquality standard.Mr. Mosherwill alsotestify regarding

the literature searchesconducted,consultationswith U.S. EPA RegionV water quality

standardsstaffandresearchinto radiumwaterqualitystandardsof othersstatesthatwas

conductedprior to submittalofthis rulemakingproposal.

Blame Kinsley is the Acting Managerof the Bureau of Water’s Industrial

PermittingUnit. In addition to responsibilityfor issuing NPDES permits to industrial

dischargers,that Unit is responsiblefor the review of constructionpermits for radium

removal technologies at public water supply facilities. Mr. Kinsley will provide

testimonyregardingthe radium removal efficiency of conventionalsewagetreatment

plants.

IV. SupportingDocuments

Exhibit A: NationalPrimaryDrinking WaterRegulations;Radionuclide;Final
Rule.65 Fed.Reg.76,707(December7, 2000)(to be codifiedat
40 C.F.R.part 141).

Exhibit B: In theMatterof: WaterQuality StandardsRevisions,Explanation
ofProposedFinal Draft, R71-4(December21, 1971).

Exhibit C: FederalWaterPollution ControlAdministration.1968. Water
Quality Criteria - ReportoftheNationalTechnicalAdvisory
Committeeto theSecretaryoftheInterior. U.S. Government
PrintingOffice Washington,D.C. (Relevantpagesattached).
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Exhibit D: U.S. DepartmentofHealth,EducationandWelfare. 1962. Public
HealthServiceDrinking WaterStandards.PublicHealthService
Publication956. U.S. GovernmentPrintingOffice Washington.
D.C.

Exhibit E: WisconsinDepartmentofNaturalResources.1985. TheFateof
Radium226andRadium228 in theWastewaterTreatment
Process.Reportby Mark Williams, P.E.,BureauofSolid Waste
Management.

Respectfullysubmitted,

ILLINOIS ENVIRONMENTAL
PROTECTIONAGENCY

BYI________
D~r J. W jams
AssistantCounsel
Division of Legal Counsel

Date: January13, 2004

1021 N. GrandAve. E
P.O. Box 19276
Springfield, Illinois 62794-9276

18



BEFORE THE ILLINOIS POLLUTION CONTROL

)
IN THE MATTER OF: )

) R04- 2.(
REVISIONSTO RADIUM WATER QUALITY ) (Rulemaking-Water)
STANDARDS: PROPOSEDNEW35Ill. Adm. )
Code302.307AND AMENDMENTS TO )
35 Ill. Adm. Code302.207and302.525 )

)

MOTION FOR ACCEPTANCE

NOW COMES the Illinois EnvironmentalProtectionAgency (“Illinois EPA”), by and

through its attorney,DeborahJ. Williams, and pursuantto 35 Ill. Adm. Code 102.200 and

102.202,movesthat thePollution Control Boardacceptfor hearingthe Illinois EPA’s proposal

for amendmentsto 35 Ill. Adm. CodePart302. Thisregulatoryproposalincludes:

1. Notice

2. AppearanceofattorneyfortheIllinois EnvironmentalProtectionAgency

3. DirectorCipriano’s Statementof Submittal

4. StatementofReasons

5. CertificationofOrigination

6. Exhibits

7. ProposedAmendments

8. ComputerdisctheProposedAmendmentsin MicrosoftWord format

9. Proofof Service



Respectfullysubmitted,

ILLINOIS ENVIRONMENTAL
PROTECTIONAGENCY

Byfl/~J~Q1~k~
DeborahJ. WiF s
AssistantCounsel
Division ofLegal Counsel

DATED: January13, 2004

Illinois EnvironmentalProtectionAgency
1021NorthGrandAvenueEast
PostOffice Box 19276
Springfield, Illinois 62794-9276
(217)782-5544

This Filing Is SubmittedOnRecycledPaper



BEFORETHE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF:

REVISIONSTO RADIUM WATER QUALITY
STANDARDS: PROPOSEDNEW 35111.Adm.
Code302.307AND AMENDMENTS TO
35 Ill. Adm. Code302.207and302.525

)
)

R04-2~
) (Rulemaking-Water)

)
)
)

AGENCY PROPOSALOF REGULATIONS

Pursuantto Section27 oftheIllinois EnvironmentalProtectionAct (415 ILCS 5/27), the

Illinois EnvironmentalProtectionAgencyherebyproposesthattheIllinois Pollution Control

Boardadopttheattachedproposedregulations.

Respectfullysubmitted,

____ ~‘ ,200~
DATED: ___

ILLINOIS ENVIRONMENTAL
PROTECTIONAGENCY

Illinois EnvironmentalProtectionAgency
1021 NorthGrandAvenueEast
PostOffice Box 19276
Springfield, Illinois 62794-9276
(217)782-5544

Director

THIS FILING IS SUBMITTED ON RECYCLED PAPER



BEFORETHE ILLINOIS POLLUTION CONTROL

)
IN THE MATTER OF: )

) R04-Z~
REVISIONSTO RADIUM WATER QUALITY ) (Rulemaking-Water)
STANDARDS: PROPOSEDNEW 35111.Adm. )
Code302.307AND AMENDMENTSTO )
35 Ill. Adm. Code302.207and302.525 )

CERTIFICATION OF ORIGINATION

NOW COMES the Illinois Environmental Protection Agency to certify in

accordancewith 35 Ill.Adm. Code102.202(h)thatthis proposalfor amendmentsto 35 Ill.

Adm. Code302 amendsthe most recentversionof theseregulationsand the Table of

Contentsaspublishedon thePollutionControlBoard’sWebsite.

Respectfullysubmitted,

ILLINOIS ENVIRONMENTAL
PROTECTIONAGENCY

BY(T~k9OJJ~
DeborahJ. Wil ams
AssistantCounsel
Division ofLegal Counsel

DATED: January13, 2004

Illinois EnvironmentalProtectionAgency
1021 NorthGrandAvenueEast
PostOffice Box 19276
Springfield, Illinois 62794-9276
(217)782-5544



 ILLINOIS REGISTER  
 

POLLUTION CONTROL BOARD 
 

NOTICE OF PROPOSED AMENDMENTS 
 

TITLE 35:  ENVIRONMENTAL PROTECTION 
SUBTITLE C:  WATER POLLUTION 

CHAPTER I:  POLLUTION CONTROL BOARD 
 

PART 302 
WATER QUALITY STANDARDS 

 
SUBPART A:  GENERAL WATER QUALITY PROVISIONS 

 
Section 
302.100 Definitions 
302.101 Scope and Applicability 
302.102 Allowed Mixing, Mixing Zones and ZIDs 
302.103 Stream Flows 
302.104 Main River Temperatures 
302.105 Antidegradation 
 

SUBPART B:  GENERAL USE WATER QUALITY STANDARDS 
 
Section 
302.201 Scope and Applicability 
302.202 Purpose 
302.203 Offensive Conditions 
302.204 pH 
302.205 Phosphorus 
302.206 Dissolved Oxygen 
302.207 Radioactivity 
302.208 Numeric Standards for Chemical Constituents 
302.209 Fecal Coliform 
302.210 Other Toxic Substances 
302.211 Temperature 
302.212 Total Ammonia Nitrogen  
302.213 Effluent Modified Waters (Ammonia)(Repealed) 
 

SUBPART C:  PUBLIC AND FOOD PROCESSING WATER SUPPLY STANDARDS 
 
Section 
302.301 Scope and Applicability 
302.302 Algicide Permits 
302.303 Finished Water Standards 



 ILLINOIS REGISTER  
 

POLLUTION CONTROL BOARD 
 

NOTICE OF PROPOSED AMENDMENTS 
 
302.304 Chemical Constituents 
302.305 Other Contaminants 
302.306 Fecal Coliform 
302.307 Radium 226 and Radium 228 
 

SUBPART D:  SECONDARY CONTACT AND INDIGENOUS AQUATIC LIFE 
STANDARDS 

 
Section 
302.401 Scope and Applicability 
302.402 Purpose 
302.403 Unnatural Sludge 
302.404 pH 
302.405 Dissolved Oxygen 
302.406 Fecal Coliform (Repealed) 
302.407 Chemical Constituents 
302.408 Temperature 
302.409 Cyanide 
302.410 Substances Toxic to Aquatic Life 
 

SUBPART E:  LAKE MICHIGAN BASIN WATER QUALITY STANDARDS 
 
Section 
302.501 Scope, Applicability, and Definitions 
302.502 Dissolved Oxygen 
302.503 pH 
302.504 Chemical Constituents 
302.505 Fecal Coliform 
302.506 Temperature 
302.507 Thermal Standards for Existing Sources on January 1, 1971 
302.508 Thermal Standards for Sources Under Construction But Not In Operation on 

January 1, 1971 
302.509 Other Sources 
302.510 Incorporations by Reference 
302.515 Offensive Conditions 
302.520 Regulation and Designation of Bioaccumulative Chemicals of Concern (BCCs) 
302.521 Supplemental Antidegradation Provisions for Bioaccumulative Chemicals of 

Concern (BCCs) 
302.525 Radioactivity 
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302.530 Supplemental Mixing Provisions for Bioaccumulative Chemicals of Concern 

(BCCs) 
302.535 Ammonia Nitrogen 
302.540 Other Toxic Substances  
302.545 Data Requirements 
302.550 Analytical Testing 
302.553 Determining the Lake Michigan Aquatic Toxicity Criteria or Values - General 

Procedures 
302.555 Determining the Tier I Lake Michigan Acute Aquatic Toxicity Criterion 

(LMAATC):  Independent of Water Chemistry  
302.560 Determining the Tier I Lake Michigan Basin Acute Aquatic Life Toxicity 

Criterion (LMAATC):  Dependent on Water Chemistry 
302.563 Determining the Tier II Lake Michigan Basin Acute Aquatic Life Toxicity Value 

(LMAATV) 
302.565 Determining the Lake Michigan Basin Chronic Aquatic Life Toxicity Criterion 

(LMCATC) or the Lake Michigan Basin Chronic Aquatic Life Toxicity Value 
(LMCATV) 

302.570 Procedures for Deriving Bioaccumulation Factors for the Lake Michigan Basin 
302.575 Procedures for Deriving Tier I Water Quality Criteria and Values in the Lake 

Michigan Basin to Protect Wildlife  
302.580 Procedures for Deriving Water Quality Criteria and Values in the Lake Michigan 

Basin to Protect Human Health – General 
302.585 Procedures for Determining the Lake Michigan Basin Human Health Threshold 

Criterion (LMHHTC) and the Lake Michigan Basin Human Health Threshold 
Value (LMHHTV) 

302.590 Procedures for Determining the Lake Michigan Basin Human Health 
Nonthreshold Criterion (LMHHNC) or the Lake Michigan Basin Human Health 
Nonthreshold Value (LMHHNV)  

302.595 Listing of Bioaccumulative Chemicals of Concern, Derived Criteria and Values 
 

SUBPART F:  PROCEDURES FOR DETERMINING WATER QUALITY CRITERIA 
 
Section 
302.601 Scope and Applicability 
302.603 Definitions 
302.604 Mathematical Abbreviations 
302.606 Data Requirements 
302.612 Determining the Acute Aquatic Toxicity Criterion for an Individual Substance – 

General Procedures 
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302.615 Determining the Acute Aquatic Toxicity Criterion - Toxicity Independent of 

Water Chemistry 
302.618 Determining the Acute Aquatic Toxicity Criterion - Toxicity Dependent on Water 

Chemistry 
302.621 Determining the Acute Aquatic Toxicity Criterion - Procedure for Combinations 

of Substances 
302.627 Determining the Chronic Aquatic Toxicity Criterion for an Individual Substance - 

General Procedures 
302.630 Determining the Chronic Aquatic Toxicity Criterion - Procedure for 

Combinations of Substances 
302.633 The Wild and Domestic Animal Protection Criterion 
302.642 The Human Threshold Criterion 
302.645 Determining the Acceptable Daily Intake 
302.648 Determining the Human Threshold Criterion 
302.651 The Human Nonthreshold Criterion 
302.654 Determining the Risk Associated Intake 
302.657 Determining the Human Nonthreshold Criterion 
302.658 Stream Flow for Application of Human Nonthreshold Criterion 
302.660 Bioconcentration Factor 
302.663 Determination of Bioconcentration Factor 
302.666 Utilizing the Bioconcentration Factor 
302.669 Listing of Derived Criteria 
 
APPENDIX A  References to Previous Rules 
APPENDIX B  Sources of Codified Sections 
APPENDIX C Maximum total ammonia nitrogen concentrations allowable for certain 

combinations of pH and temperature 
TABLE A pH-Dependent Values of the AS (Acute Standard) 
TABLE B Temperature and pH-Dependent Values of the CS (Chronic Standard) for 

Fish Early Life Stages Absent 
TABLE C  Temperature and pH-Dependent Values of the CS (Chronic Standard) for 

Fish Early Life Stages Present 
 
AUTHORITY:  Implementing Section 13 and authorized by Sections 11(b) and 27 of the 
Environmental Protection Act [415 ILCS 5/13, 11(b), and 27] 
 
SOURCE:  Filed with the Secretary of State January 1, 1978; amended at 2 Ill. Reg. 44, p. 151, 
effective November 2, 1978; amended at 3 Ill. Reg. 20, p. 95, effective May 17, 1979; amended 
at 3 Ill. Reg. 25, p. 190, effective June 21, 1979; codified at 6 Ill. Reg. 7818; amended at 6 Ill. 
Reg. 11161, effective September 7, 1982; amended at 6 Ill. Reg. 13750, effective October 26, 
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1982; amended at 8 Ill. Reg. 1629, effective January 18, 1984; peremptory amendments at 10 Ill. 
Reg. 461, effective December 23, 1985; amended at R87-27 at 12 Ill. Reg. 9911, effective May 
27, 1988; amended at R85-29 at 12 Ill. Reg. 12082, effective July 11, 1988; amended in R88-1 at 
13 Ill. Reg. 5998, effective April 18, 1989; amended in R88-21(A) at 14 Ill. Reg. 2899, effective 
February 13, 1990; amended in R88-21(B) at 14 Ill. Reg. 11974, effective July 9, 1990; amended 
in R94-1(A) at 20 Ill. Reg. 7682, effective May 24, 1996; amended in R94-1(B) at 21 Ill. Reg. 
370, effective December 23, 1996; expedited correction at 21 Ill. Reg. 6273, effective December 
23, 1996; amended in R97-25 at 22 Ill. Reg. 1356, effective December 24, 1997; amended in 
R99-8 at 23 Ill. Reg. 11249, effective August 26, 1999; amended in R01-13 at 26 Ill. Reg. 3505, 
effective February 22, 2002; amended in R02-19 at 26 Ill. Reg. 16931, effective November 8, 
2002; amended in R02-11 at 27 Ill. Reg. 166, effective December 20, 2002; amended in R_____ 
at _____ Ill. Reg. _____, effective ____________________. 
 
 

SUBPART B:  GENERAL USE WATER QUALITY STANDARDS 
 
Section 302.207 Radioactivity 
 

a) Gross beta (STORET number 03501) concentration shall not exceed 100 
picocuries per liter (pCi/1). 

 
b) Concentrations of radium 226 (STORET number 09501) and sStrontium 90 

(STORET number 13501) concentration shall not exceed 1 and 2 picocuries per 
liter (pCi/1)respectively. 

 
(Source:  Amended at _____ Ill. Reg. __________, effective __________) 

 
SUBPART C: PUBLIC AND FOOD PROCESSING WATER SUPPLY STANDARDS 

 
Section 302.307 Radium 226 and 228 
 
Radium 226 and 228 (STORET number 11503) combined concentration shall not exceed 5 
picocuries per liter (pCi/L) at any time. 
 

(Source:  Amended at _____ Ill. Reg. __________, effective __________) 
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SUBPART E:  LAKE MICHIGAN BASIN WATER QUALITY STANDARDS 
 
Section 302.525 Radioactivity 
 
Except as provided in Section 302.102, all waters of the Lake Michigan Basin must meet the 
following concentrations in any sample: 
 

a) Gross beta (STORET number 03501) concentrations must not exceed 100 
picocuries per liter (pCi/L). 

 
b) Concentrations of radium 226 (STORET number 09501) and sStrontium 90 

(STORET number 13501) concentration shall not exceed 1 and 2 picocuries per 
liter (pCi/1)respectively. 

 
(Source:  Amended at _____ Ill. Reg. __________, effective __________) 




