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BEFORETHE POLLUTION CONTROLBOARD
OF THE STATE OF ILLINOIS

JUN 02 2004
IN THE MATTER OF: ) STATE OF ILLINOIS

) Pollution Control Board
REVISIONSTO RADIUM WATER )
QUALITY STANDARDS: PROPOSED ) R04-21
NEW 35 ILL ADM CODE302.307 ) Rulemaking- Water
AND AMENDMENTS TO 35 ILL ADM )
CODE 302.207AND 302.525 )

COMMENTS SUBMITTED ON BEHALF OF
WRT ENVIRONMENTAL (ILLINOIS) LLC

Thesecommentsaresubmittedby Sonnenschein,Nath & RosenthalLLP on

behalfofWRT Environmental(Illinois) LLC andits relatedcompanies(“WRT”)

pursuantto theschedulefor submittingpublic comments. WRT alsorequestsfora

furthermerit hearingbeforetheBoardconsidersthis matterfor secondnotice. At the

closeof thepublic hearingonMay6, 2004,theHearingOfficer statedthattherecord

would closeon June3, 2004,andthat anypublic commentsorrequestfor furtherhearing

shouldbemadeby that time.

WRT wasestablishedto aidmunicipalitiesin theirefforts to providesafedrinking

water,particularlywith respectto theremovalof radiumanduraniumasrequiredby

U.S.EPA’sRadionuclideRule. All radiumor uraniumremovalprocessesgenerate

radioactiveresiduals,butmanycommunitiesdo nothavetheexpertisefor the safe

handling,transportationanddisposaloftheseresiduals. WRT’s goal is to providefor the

saferemovalofthecontaminatefrom therawwatersupply, andto ensurethe final

disposalintoa safe,securelicenseddisposalsite.
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To that end,WRT contactedIEPA andthethenIDNS in early2002, and

commencedits first pilot plantthat summer.Thepilot plantwasrun for approximatelya

yearandledto theissuanceofapermit for theVillage of Oswegoin thefall of2003. At

aboutthattime WRT metwith representativesof theBoardandtheAgency,aswell as

theIllinois EmergencyManagementAgency,andcontinueddiscussionswith IEPA and

IEMA throughthewinterand springof2004. Thepurposeof thesemeetingswasto

advisetherelevantagenciesofthebenefitsoftheWRT System,asit appliedto the

removalofradiumfrom drinkingwatersuppliesin Illinois. However,WIRT wasnot

notified ofthefiling ofthis petition,and learnedofthis proceedingonly lastThursday,

May27, 2004. WRT hasnowhadtheopportunityto reviewSthetranscriptsofthe

hearingsheld,andwassurprisedto find no referenceto theexistenceoftechnology,such

as theWRT System,thatwouldallow theexistingwaterquality standardfor radiumto be

maintained.Nordoestherecordappearto containanygeneralreviewofthe available

technologyor economiccostsassociatedwith compliancetechnologyweretheexisting

standardto berelaxed. And wewerevery concernedto seethatthereis no information

presentedconcerningtheeffecton sewersfrom backwashactivitiesnoron accumulated

radiumlevelsin sludgethatcouldbecomelandapplied.

Someoftheinformationthatwebelieverelevantto thisproceedingis contained

in theexhibits to this comment.Exhibit A heretois acopyof a letterdated

September15, 2003,sentby WRT to ChairmanJohnsonwhich setsforth WRT’s

perspectiveon theissuesraisedby this proceeding.A similar letterwassentto IEEPA and

otherrelevantagencies.Exhibit B is areportentitled“Illinois SummaryofRadium

RemovalMethodsandDisposalIssuesastheyRelateto RadiumRemovalfrom Drinking
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Water,” datedMay2004. And Exhibit C is acopyofthepermitissuedby IEPAto the

Village ofOswegofor useoftheWRT Systemto treatfor radiumin its public water

supply.

TheWRT Systemcanachievetreatedwaterqualitythatmeetstheexistingradium

standard,which theAgencynowproposesto delete. It canachievethoselevelsdueto its

approachofremovingradiumfrom therawwatersupplyandseparatingit into a separate

solid wastemedium,which is thendisposedin a low level radioactivewastelandfill. By

this approach,theWRT Systemavoidstheneedfor filter backwashinto thesewersata

POTW. This system,which wasoriginally developedin miningoperations,is

technologicallyfeasibleandcostsno moreto buildandoperatethanothertechnologies

for treatmentofradiumfrom drinking watersupplies.

Flushingthebackwashofradiumresidualsinto public sewersposesadverse

effects. The concentration of radium in backwashesfrom radium removal systems

can be in thethousandsof picocuriesper gram on a dry weightbasis,andanyradium

removalsystemwill concentratetheradiumfrom therawwatersupply. Flushingthe

residualsdowna sewer,threatenssewerworkerswith an excessiveexposureof elevated

radiumlevels. [Indeed,it is quite likely that theseresidualsmayexceed50 picocuriesper

gram,andhencebeclassifiedaslow level radioactivewaste]. Flushingtheresiduals

downaseweralsoresultsin the landapplicationof sludgewith elevatedradiumlevels,

whichmaycausethereceivingland - andits crops- to exceedcriteriafor safeland

application.

It appearsthattherehasnotbeenanytestimonyon theavailabletechnologiesto

meetpublic watersupplyrequirementsfor radium. WRT is awareoftwo existing
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technologieswhichcouldprovideappropriateradiumtreatmentwithouttheneedfor

sewerbackwashofthe concentratedresidualsfrom that treatment.WRTbelievesthat

mostoftheotherexistingtechnologiescouldbemodifiedto avoidusing thesanitary

sewersfor disposaloftheradioactivematerialsextractedfrom therawwater. But absent

thepresentregulatorystructure,theremaybe no regulatoryimpedimentto suchpractices

in Illinois.

Therealsoappearsto beno testimonyaboutthelongertermtrendsrelatingto use

ofdeepaquifers,which tendto haveelevatedradiumconcentrationsin northernIllinois.

Thecomingfurtherrestrictionson useofLakeMichiganwater,andthegrowthof

communitiesto thesouthandwestofCook County,would indicatethatmoreradium-

containinggroundwaterwill needto be treated,ratherthanless. Clearly, theradiumis

notgoingawayanytime soon,it cannotbebrokendowninto a lessharmfulform and,as

theAgencyadmits,it is ahumancarcinogen.Merelytransferringradiumto another

medium,whetherby dischargingit to surfacewatersor land—applyingthesludgeto

cropland,is not environmentallysound. And therecordis incompleteasto the

environmentaleffectsoftheproposedrule. Indeed,webelievethat thereis information

on theadverseaffectsofradiumon biota andotherpotentialreceptors.

Given thedirectionsoftheEnvironmentalProtectionAct to preventor reduce

pollution atthesourcewhereverfeasible,andoftheLow-Level RadioactiveWaste

ManagementAct to use,to thegreatestextentpossible,alternativesto landdisposal,we

submitthattheproposedregulatorychangeis not appropriate.

We thereforeurgetheBoardto acceptthesecommentsof WRT, andto schedule

anothermerit hearingon theproposedrule-change.WRT would bepreparedto
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participatein suchahearingandto shareits knowledgeconcerningtheenvironmental

andengineeringissuesrelatingto theproposedrule. WRT did notreceivenoticeofthe

proposedrule,norwastheinformationthatWRT alreadyhadpresentedto IEPAplaced

into therecord. Without this information,we respectfullysubmitthattheBoardcannot

meetits obligationsundersection27 oftheAct.

Respectfullysubmitted,
Sonnenschein,Nath& RosenthalLLP
Attorneys r Environmental(Illinois), LLC

June2, 2004

JeffreyC. Fort
LetissaCarverReid
SonnenscheinNath & RosenthalLLP
8000SearsTower
233 5. WackerDrive
Chicago,IL 60606-6404
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September15, 2003

Mr. ThomasE. Johnson
Chairman
Illinois Pollution ControlBoard
1021 NorthGrandAve. East
Springfield, IL 62794

DearChairmanJohnson:

Wearevery grateful for the opportunity to meet with you and your staff this Wednesday.Wearelooking
forward to meeting because we are concerned that in the rush to meet a federally mandated deadline on the
removal of radium from their drinking water, many communitiesin Illinois maybe making decisions on
radium waste disposal that mayhave an adverse impact on future land use and produce costly long-term
health and financial liabilities.

More than 100 municipalities across Illinois arerequiredtoreducethe radium in their drinking water supply
to EPAmandated levels by~December8, 2003. These Illinois cities and towns must decide on which radium
removal system they will obtain. Failure to meet the deadline means that residents are being exposed to the
health hazards associated with consuming this radioactive element and to financialconsequenceswhich could
include fines of $10,000 for each day of non-compliance. These are multi-million dollar taxpayer-financed
decisions and we would hope that the decisions taken will lead to a permanenttotal solutionandnotcreatean
additional set of problems.

The “scramble to dig new wells, install expensive water treatment systems or buy water from neighboring
towns” reported by the Chicago Tribune last week has raised a number of important questions with respect to
radium removal. One of the most important issues, and one which has not received sufficient attention, is the
disposal of radium-filled sludge.

Most if not all of the radium removal systems, other than the WRTSystem, involve discharging the radium
removed from the drinking water directly into the municipal sewer system. This radium is retained in the
sewer sludge. Cities and towns using these systems may well be burdened,on anongoingbasis,with the
costly, hazardous aftermath of dealing with this radium-filled sewer sludge and manymay decide to dispose
of the radium sludge within the boundaries of the State, either by placing it in Illinois landfills or by spreading
it on Illinois fields.

-more-
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Page2/ Letterto ChairmanJohnson

Nearly 20 years ago, the Illinois Department of Nuclear Safety (IDNS) and the Illinois Environmental
Protection Agency (IEPA) moved to govern the management of water treatment plant sludge containing
elevated levels of radium. A memorandum of agreement between the two agencies setastandardsto limit the
level of radioactivity in soil where radium contaminated sludge is applied.

To give you an idea of the practical impact of that memorandumof agreement, we understand that a City the
size of Joliet would have to find more than 700 acres of Illinois farmland — each year — to dispose of the
sludgecontainingradiumit would remove from its drinking water. Once the sludge is applied, of course, the
land maybecomeenvironmentallytainted— radiumhasahalflife of some1600yearsandas it deterioratesit
createsradongas.

Thereis atleastonealternative,however,anenvironmentallyprogressiveradiumremovalsystemthat
addressesthis disposalissue. Oursystem,the WRT System,notonly removesradiumfrom drinkingwater,it
alsoremovestheradiumfrom theentireStateofIllinois. Ourcompanyoffersa long-termcontractto
municipalitieswith no up front capitalpayment,we providea performanceguaranteeofradiumremoval,we
do notexposeutility workersto radioactivewasteandthereis no discharge-to the sewersystem. OurZ~88TM
Mediaabsorbstheradiumandis thenremovedanddisposedofin fully licenseddisposalfacilities authorized
to acceptthis radioactivewaste,andourtermsarefinancially competitive.

We haveenclosedadescriptionofour technology. It hasbeenpiloted successfullyby severalmunicipalities
in Illinois. Wehavealso includedsomeinformationon ourcompanyanda copyofthe ChicagoTribunestory
thatappearedearlierthis week.

We look forwardto meetingwith you andyourstaff to discusstheseissuesandansweranyquestionsyou
mayhave.

Sincerely,

Charles S. Williams
President

Cc: Mike Garretson

FROM SOURCE TO SOLUTIONTM
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Summary of Radium RemovalMethods and DisposalIssues
as they Relate to Radium Removal from Drinking Water

TheU.S. EPAhassetaradiummaximumcontaminatelevel (MCL) of 5 picocuries(pCiiL) perliter of drinking
water. Over 500 communitiesnationwide do not meetthis drinking water standard.TheIllinois EPA has the
responsibilityto insure that the drinking water in Illinois meetsall drinking water standardsunderthe Safe
Drinking Water Act. The Illinois EmergencyManagementAgency has the responsibility of insuring safe
handlinganddisposalof all radioactivematerials. In Illinois over100 communitiescurrentlydo notmeetthis
standardfor radium. The EPA and the State are requiring the non-compliantcommunitiesto come into
compliance. After the deadline for compliance(December8, 2003), the State can imposefines for non-
compliance.Mostof the communitieshavesignedcomplianceconsentdecreespromisingto meettheMCL by
a certaindate. Currently thecommunitiesare conductingpilot plantsandengineeringstudiesto bring their
communityinto compliance.

To bring the watersystemsinto compliancethe municipalitiesare investigatingfive differenttypesof radium-
removalsystemsthat canbedivided into threecategoriesof wastedisposalmethods.

1. Systemsthat disposeofthe radioactivewater-treatmentresiduesintothesewersystem
2. Systemsthat disposeof the radioactivewater-treatmentresiduesdirectly-on-the-land.
3. Systemsthat dispose of the radioactive water-treatmentresiduesinto landfills/disposal facilities

licensedto acceptradium-bearingbyproducts.

Systemsthat disposeofthe radioactive byproducts into the sewersystem

HydrousManganeseOxide (HMO)
Thisprocessusesthe additionof specialtychemicalsormanufacturedparticlesto promotetheprecipitationof
radium andiron asinsolubleparticulates.Theprecipitatediron, radium,andmanganesearethen filteredout in
a conventionalsandfiltration system. This sandfilter is thenbackwashedperiodically, sendingthe radioactive
filter solids with the backwashwater to the sanitarysewer.The systemhasbeenusedeffectively for iron
removal for years. Becausenot all of the precipitantis removedduring backwash,thefilter mediabecomes
radioactiveover a periodof time, quite possiblyto a concentrationthat would requiredisposalto a low level
radioactivesite. An advantageof this systemis that it removesiron aswell asradiumin thesameoperation,if
both are a concern to a municipality (similar to hardnessimprovementand radium correctionwith lime
softening).

The principaldisadvantageis that thesystemrequiresthe dischargeof radioactivesolidsdown the sewerwhere
they may collect as residue in the collection system. Thesesolids may well be in excessof a radium
concentrationof 10,000pCi/g. Becauseof thehigh concentrationof radium in thesolidsandtheiactthat these
are discreteparticles,disposaldown the sewerresults in sludgecontainingdiscreteparticlescontainingradium
in excessof that allowed for disposalat the U.S. Ecology LLRW site in Hanford,Washingtonandat the
Envirocareof Utah siteinUtah. Becauseof thehighiron andmagnesiumcontent,thedensityof theseparticles
is greaterthantypical sludgeandsegregation/settlingof theseparticlesmay-occurin thesewersystem.

Illinois radiationprotectionregulations,32 Ill Achn. Code 340.1030prohibits a licenseefrom discharging
radioactivesolids down the sewer. The HMO solids are very high in radioactivity, and theseindividual
particleshavethe potential for two typesof exposureproblems— 1) the settlingof theseradioactivesolids in
areasof the sewercollection system,resulting in sourcesof highradiationandexposure;and2) the periodic
backwashand releaseof a “slug” of highly- radioactivesolids mayremainasdiscreteradioactive“hot spots”
within thesewagesludge.
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Thisprocessrequiresconstantchemicalfeedto maintainthe effectivenes ftheprocess-. If the chemicalfeed
stops,theradium removalis reduced. Thesystemrequiresdaily operatorinteractionand frequentexpensive
radiummonitoringto insurecompliance. Thefrequentbackwashof thesand-filter wasteconsumestwo to four
percentof the water treated. Significantamountsof land will be requiredfor land spreadingto meet the
maximumincreaseof 0.1 picocuriepergram on landwheresludgewill be applied(per JEPA— IDNS MOA,
1984).Localmunicipalworkersareresponsiblefor themaintenance,reagenthandlingandultimatedisposal.

Additional occupationaltraining andmonitoring for radiationexposureof sewerworkers in contactwith the
sludgemaybewarranted.

Ion Exchange
Thisprocessremovesradiumby exchangingsodiumfor calcium, magnesiumandradiumon a resin. Whenthe
calciumis no longereffectively removed,the resin is then strippedof the collectedelementsby exposingthe
resin to a sodiumchloridebrine. Theresin is then rinsedandreused. Thesodiumchloridebrine bearingthe
radium, calcium, andmagnesiumis then dischargedto the sewer followed by disposalof the rinse water.
When theresin is no longerefficient at removingthe radium the resin is replaced. The life of the resin is
determinedby the waterchemistrybut canbeexpectedto be betweentwo and sevenyears. Whenreplaced,
the spentresin, evenafter a fmal stripping operation,will likely containradium in a concentrationwell above
the limit for surfaceland application,requiring it to be disposedof in anappropriatelandfill or Low Level
RadioactiveWaste (LLRW) disposalsite. Advantagesto the systemincludesoftening of the water while
removingradiumandarelatively low capitalcost.

Disadvantagesto the systeminclude the additionof sodiumandchloridesto both the -drinking water and the
sewersystem. Increasein thecorrosivityof thewatermay leadto theneedto bypassandblendwith untreated
waterto avoiddissolutionof heavymetalsandcorrosionof the distributionsystem. Thisbypassof untreated
waterwill raisethe level of radium in thepotablewater,andcommunitieswith high radiummay find that this
bypassprohibits theuseof the ion-exchangesystem. The dischargeof therinse waterandthe eluantbrineto
thesewercanresultin scaleformationwith significantradiumcontentin the sewerpipeline. Within the sewer
plant, it is expectedthat the majority of the radium will endup concentratedin the sewagesludge. In
communitieswhereall or most of thedrinkingwater that reportsto a wastewatertreatmentplant is abovethe
MCL, somelevel of trainingandmonitoring for radiationexposureof sewerworkers incontactwith thesludge
maybewarranted. -

Significantamountsof land-will berequiredfor landspreadingto meetthemaximumallowableincreaseof 0.1
picocurieper gram on land with sludgeapplied. The anticipatedlevel of radium in the eluantwaterwill be
dependenton the frequencyof regenerationsand the original level of radium in the feed water but can be
expectedto bebetween3,000PCi/Lto 6,000pCiiL (basedon recentanalysisof eluantbrine atanion-exchange
treatmentplant in New Jersey). Dilution with rinse water may reducethis concentrationto severalhundred
pCiJL. On a dry-weightbasis,the concentrationwill be in excessof 100,000pCilg. Localmunicipalworkers
areresponsiblefor themaintenance,reagenthandling,andultimatedisposal. Calculationsof radiumcontentin
thebrineandeluantmaybeperformedusingthe SPARRCProgram’

ReverseOsmosis
Reverseosmosisis a very fine filter systemwhere watercontaining contaminatesis pressurizedandpushed
through a permeablemembranesizedto prohibit passageof the undesirableelements. The processproduces
approximately80 percentof the feedwateras finishedwater. The20percentrejectwater containsthemajority
ofthe contaminantsandis then disposedof as aliquid wasteto thesanitarysewer. Sincethe concentrationratio
of rejectwater to feed water is 5:1, the radium concentrationin the reject waterwill be 5 times that of the
original -feedwater,e.g.,a feedconcentrationof 15 pCi/L would resultin 75 pCi/L dischargedto thewastewater
treatmentfacility. Theadvantageof this systemis that veryhighqualitywaterisproduced.

Disadvantagesincludehighcapitalandoperatingcosts,perhaps-$1.50to $2.50per1,000gallonsproduced.The
loss of 20 percentof the feed water will be a problemfor somecommunities. Within the sewerplant it is
expectedthat the majority of the radiumwill endup concentratedin the sludge. Significantamountsof land
will berequiredfor landspreadingto meetthe maximumincrease-of-0.1 picocuriepergramon landwith sludge
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applied. Localmunicipalworkersare responsiblefor themaintenance,reagenthandlingandultimate disposal.
In communities where all or most of the drinkingwater that reportsto a wastewater treatment plant is above the
MCL, somelevel of training and monitoring for radiation exposure of sewer workersin contact with the sewage
sludge maybe warranted.

Systemsthat disposeof theradioactive byproducts directly on the land

Lime Softening
The addition of chemicals such as lime and soda ash causes the calcium, magnesium and also radium to
precipitate as carbonate compounds, thereby softening the waterand removingradiumin the sameoperation.
The sludge generated by this process is usually sent to dewatering lagoons and later removed for land
application. An advantage to this system is that, if the municipality wants to soften the water, this will occur at
the same time the radium is removed, and the treatment residue generated by this process is often used on low-
pH soils for soil conditioning.

Disadvantages to this system include high capital and operating costs. Significant amounts of land will be
required for land spreading to meet the maximum allowableincreaseof 0.1 picocurie per gram on land where
sludge is applied. Radon exposurelevels of lime softening workers may need to be monitored. It is anticipated
that the radium activity or concentration of the treatment residue on a dry weight basis would be less than 25
picocuries/g.Localmunicipal workers would be responsiblefor themaintenance~reagenthandlingandiiitimate
disposal.

Systems that disposeof the radioactive byproducts into landfills licensed to accept
radium bearing waste. -

Adsorptive media
The radium is collected on a disposablelong-lived mediathat requireschangingevery one to severalyears.
Because backwashingis not required,there is no water wasted. Chemicaladditionis not required. The media
is exchanged when it no longer removes sufficient radium to meet the MCL. Theexchangeand transportation
is contracted to experienced personnel. In addition, thespentmediawill beexchangedwhile the concentration
ofradiumis low enough to permit safeandeconomictransportationanddisposal.

One advantage is the simple operation of the system (no backwashing orchemicaladditions);only operational
monitoringof theequipmentis requiredof theutility operators.This simpleroperationresultsin theseworkers
having little exposure to radiation, estimated at less than 10 mrem/year. The radium-bearing media is disposed
of in a licensed disposal site with long term maintenance and monitoring plans.

What are therepercussionsof radium being disposedofinto the sewersystem?

Radium removal systems that discharge into the sewer eitherdischargetheradiumasa liquid (Ion Exchangeor
Reverse Osmosis) or as a solid (Hydrous Manganese Oxide). When discharged as a liquid the biological
treatmentconcentratesthe radium into the sewage sludge. The degree of concentration in the solids is not well
documentedbuthasbeenestimatedby theNewJerseyEPA tobe in excessof 90 percent.

The dischargeby a licenseeof radioactivesolids into the sewersystemis not allowedby Illinois law but is
beingpursuedby somemunicipalities. Virtually 100 percent of these solids would end up in the sewer system
orthesewagesludge.

Discharge of solids or liquids into a sewer systemintroducessome potential impacts that need to be
investigated. Someof these are:
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1. What is the possibility of contaminatingthe sewercollection system,specifically consideringthe
probabilityof the scalebuildupwithin the piping andthe possiblesettlingoutof radioactivesolids in
areasof low flows? EvenIon Exchangeand ReverseOsmosishas the potentialfor radioactivesolids
to beprecipitatedwithin thecollection systemasscalewhenthewaterismixedwith air (CO2 forming
radiumcarbonates)andwater(forming bothradiumsulfatesandradiumcarbonates).

2. What is thepotential for sewerworker exposurethroughoutthesewersystem? TheISCORS2report
indicatesa reasonableexpectationthat sludgehandlerscouldbe exposedto levels that would require
training asradiationworkersandmonitoringevenif the radioactivityof the sludgeis at relativelylow
levels. The exposureto these workers could exceedthat of a nuclear power plant worker, at
wastewatertreatmentfacilities that acceptwater with radium concentrationsabovetheMCL. (See
ARS Report3)

3. Whatis the longterm impactof thedecayof radiumandthereleaseofradongason landwherehouses
maybebuilt in the future? Who will bearthecostif radonmitigation isneeded?

4. What is the impact of radium on the flora and faunaof the areawhere the sludgeis being spread
especiallyin thecaseof HMO wherediscretehighly radioactiveparticlesarebeingspread?

5. Whatare the possibilitiesof the radiumbeing spreadon the farmland leachinginto thenearsurface
aquiferendangeringaquifersthat currentlyhaveno radium?

6. What precautionsare being taken to ensurethat runoff from land application is not endangering
waterways? - -

7. Who is going to be responsiblefor the long term monitoring of siteswhere radium contaminated
sludgeis spread? Is therea mechanismso that future land ownerswill be informed that radiumhas
beenspreadon the land.

8. How manycommunitieshaveenoughland availablefor landapplicationat applicationratesfar below
whatis currentlypracticed?

What are the potential repercussionsoflandfill disposal?

Whileall removalsystemsremoveroughly the sameamountofradium in a year,adsorptivemedia.hasz longer
life betweendisposalsthan othermethodsdictating that more radium is held on site prior to disposal. The
concentrationof radium,however,on adry weightbasis(picocuries/ gram)is lessthananyothermethodother
than lime softening. Transportationof radioactivematerialsis completedunderestablishedDepartmentof
Transportationregulations.Becauseof thegranularnatureof themediaandthe low level of radiationcontained
within the loadedmedia,cleanup in the eventof a spill consistsof collecting/vacuumingandrepackagingany
spilledmedia. The media,by its verynature,removesradium from wateranddoesnot allow it to leachback
into the water,making the possibility of water contaminationvery minimal. Disposal occursin a licensed
landfill appropriatefor the level of radium contained. Eachof theselandfills has long term careplans,
maintenanceplans and funding in place. Long term contractsfor disposal are in place for the Water
RemediationTechnologySysteminsuringa disposalsite until 2040. Removal,transportation,and disposalof
the mediaare performedby workers specifically trainedin thehandling of radioactivematerial. Municipal
workersarenot requiredto performanyoftheservicingormaintenanceof theequipment.

Decommissioningof sites

Eachof the radiumremovalprocessesare intendedfor long term usebut therewill comea time whenevery
systemmust be decommissioned. Eachsystemwill require an in-depth evaluationof decommissioning
requirements,butsomegeneralobservationscanbemadefor eachsystem.
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Hydrous ManganeseOxide -

The filter mediawill haveto bedisposedof in an appropriatelandfill or disposalsite and theequipmentwill
haveto be decontaminated.The sewerline will have to be surveyedandappropriateclean up undertaken.
Elevatedlevels of radiumin the pipe scaleshouldbe expected. Specialcareshouldbegiven to the surveying
and decommissioningof thesewerline.

Ion Exchange

The ion exchangemediawill have to be disposedof in an appropriatedisposalsite. The vesselsandpipelines
will haveto be surveyed and decommissionedif needed. The sewer line will have to be surveyedand
appropriateclean-upundertaken.Elevatedlevelsof radiumin thepipescaleshouldbeexpected.

ReverseOsmosis

The equipmentandsewerline will haveto be surveyedanddecontaminatedif necessary.

Lime Softening

The vesselsandpipelineswill needto bedecommissioned.Themost problematicareafor decommissioning
will be to reclaimthe drying lagoons,which maybe extensive. Dependingon the allowedlevel of radium in
soil underlying the lagoons,they mayhaveto beover-excavatedand thesoil hauledto anappropriatedisposal
site. Thissystemhasthe largestfootprint of anysystem. -
AdsorptiveMedia

The filter mediawill haveto be disposedof in anappropriatelandfill or disposalsite andthe equipmentwill
haveto besurveyedanddecontaminatedif necessary.The equipmentis stainlesssteel.

Notes/References:

1. SPARRCProgramVersion 1 (SoftwareProgramto AscertainResidualsRadionuclideConcentrationsJuly
2003 — websitelocationfor downloadingthe softwareapplicationWebsitewww.n~despermits.com,s~arrc.
This is also availabledirectlyfrom WRT.

2. ISCORSTechnicalReport2003-03—ISCORSAssessmentofRadioactivityin SewageSludge:Modelingto
AssessRadiationDoses,Nov 2003. This is alsoavailabledirectly fromWRT.

3. American Radiation Services,Inc. report — Total EffectiveDoseEquivalent (TEDE) Calculationsfor
Radium-BearingSewageSludgeUnder VariousExposureScenarios,Jan26, 2004. This reportdescribes
potentialradiationexposurefor sewerworkers. It is availabledirectly fromWRT.
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Reference #1

SPARRC SoftwareProgramtoAscertainResidualRadlonuctideConcentrations
- - - - Dowfl~ancio~mmentssu

- - ~Q~! I-~wnIoad-SP1

Welcome to the SPARRC DoWnload and Comments Submission Site

What is SPARRC?

- Several radlonudldes such as radon, -radIum, alpha emitters,and beta and.photor~emlttersare regulated
by the US EnvironmentalProtection Agency under the S~fCDrinking WaterAct. When water treatment

plants removethesecontaminantsfrom drinldng-watersowces,the contaminants aretransferredfrom
feedwatertoothermediaIncluding treatmentplant prqcess residualssuthasbackwashwater, brine,
and sludge. The presenceof radionudidesIn treatmentplant wastes,dependIng on the concentration
andor loadspecifiedIn allowablelimits, may restrict the useof InexpensIvedisposaloptionsfor those
residuals, Increasing treatment costs Residualsmay bedassifledashazardousunder RCRA dependIng
on theconcentrationof co-contarninantspresentThecostofreddualsdisposal,Is alsoafunctionof the

volUme and/or massof the residUals. Therefore,ft Is importantto estimatethe-quan Itlès-as well as the
concentrationsof r~dionudidesand co-contamInantsIn residualsgenerated by ~atertreatment plants.

SPARRC isadesktop softwareapplicationthat enables userstoanalyze the potentialconcentrations-of
radlonudidesin residuals from drinking waterprocessstreams. -

Distribution of SPARRC - -

SPARRCVersion 1.0is in the publicdomainandmay becopiedanddistributedfreely.We askthatyou:

1.Reportanyerrorsor bugs or providecomments. -

- 2.WhendistribUtingthis program,makesurethat all documentationflies areincluded.

What woUld you like to do? - -

Download and Install SPARRC -

• - SubmIt commentson SPARRC- -

http://www.npdesperrnits.com/sparrc/ - - - 4/1/2004



Radium DisposalOptions in Illinois
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Reverse Osmosis
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Summary of Memorandum of Agreement between IEPA and IDNS

1. If sludge is less than 50 pGiIg then land application is permitted.
2. Ifsludge island applied it may not increase the radioactivity ofthe soil by more than 0.1 pCi/g
3. Ifsludge is> 5pCi!g but<50 pCi/g sludge may go to a IEPA landfill with a minimum of 10 foot
of cover being placed over the radium bearing material.
4. If sludge is above 50 pCifg then IDNS must approve disposal method and site.

Sewer Sludge Application Parameters

Coding:
required input numbers:

numbers that are calculated but should be input if available:
comments:

Drinking water parameters
Level of total radium in water
gallons per day pumped
gallons per year pumped
Picocuries radium in water per year

Sludge recovery parameters
Dilution factor
Gallons of water! day treated in waste water facility
Radium in sewer influent
gallons of water! year
grams of sludge! gallon of effluent
Tons of sludge produced per year dry weight
Grams sludge produced 1 year
Picocuries radium in sewage influent Iyear
% radium reporting to sludge
% radium remaining in water
Anticipated radium content in sludge (Picocurie! gram)
Anticipated radium content of water effluent

Land Application Parameters
Allowed radium increase in soil (picocuries! gram)
grams of soil needed for mixture
Pounds dry weight per cubic foot of soil
grams of soil / cubic ftsoil
cubic ft of soil needed / year

Acres! year if mixed in top 6 inches
Application rate (tons! acre)

1 6~M ~ ~
• ~ ~ ~ ~‘ ~

292,000,000
O 4of23~j~ay!~

From sewage treatment plant reports
116,800,000 grams

10,402,500,000

5%
846 ~Pe~O~1OpC~
0.47 Picocuries! liter

98,823,750,000 grams of soil

26,899.50 g/ cubic ft.
3,673,814 cubic ft.

168.7 acres needed / year
076 tons! acre

• ~:ons! year
10,402,500,000 pCi! Year
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riii~NU, ~Ui~I~(’W( r. Ub
ncu ~ rut v~riic.i~p~ciiwii-i~jup~It~.1A1.

.JUN-02-2004 09:4g FROM:UILLAGE OF OSWE6IJ 630-554-3306 TO: 3034257497

ILUNOIS ENVIRONMENTAL PROTECTION AGENCY
1021 N. Grand Avenue East, P.O~Box 19276

• - Springfield, IL 627~4~9276

DMsiori of Public Water SupplIes • • - Telephone 2171782-1724

PUBLIC WATER SUPPLY CONSTRUCTION PERMIT

SUaTECT: OSWE~O(Kendall CóuI~r.093015U)

,~etmitI~edto:
vmep Pievideat indBo~of
113 MmlnS~et

fl~60543 -

Thel5mumc.oflbi~po~~lti~beséd ott planiwd i~ceth~n~~~t~dby ~been~liltectn
Indk,&.d, ~xs1e1~ildentl5ed oi kflowm - -

rmM ~~nifl~Eu~ueeiingCo~s~,k~,
NU)I~Ø3URO~PLAN SInZr& 101 -

Tfl12 c~PLANS~~Woll~ovaoA~tiouU*dio2tnclideCcwp1in~jce“SR~

• PROPOSED~WROV~M~NT& -

“~TnSW1za~unizemo~Me i- meatbi fiwiiid bo~e~rWeil~NOk 3,Ne. 4, No. 6~NO~7~ No. &

Thez dh einovalequ~p~tto b~Lnátellidw~dnw~fl~i*ae No.3 will be elaven abethL dia~ueter
witha~ ~belibeight of iqçwdwstvly 20 feet. ~Th.unit will hive ~c. of~ xinieM~r930
~at1oti~p~ithnut.(i* ~iu~t~ces~mact95a~ ~et&4iond~mfeof1~t~øllowp~niau~a4qJem
tboQ.1~mit eballhs~iet~C ~oenta andaballbeccm~çlótowllb unde~ieIn,j~pki~.ç~~**1aand

Tra~tnuMnoveJeq~ilpeoenttnbeI thlledwithth,U.owellhouaefot’WellNo.4 wIlibe 9feettn
thaweterwith t ek1~a~fli~bt mh~J4~20 ~Ot Theu~twillbuw
sppro*hi~etaly700 glflom?ipetwiii~b-(at~*Thoe~eaof 64 aquir~feetan4~~~~eofelev~i
~afloi’i~per e~qoai~~,uQ.Theunit shellhavetwo ~$R,~1~t audsballbecoai~tãtowith

k~*ein,piping,eotth-oIu and zseia~ar~qppurtesiet~ea.Well bouaeNo.4 ahell elm bou~etwo low
~arvloei~pe(enpeci~of750gpm@26feet1DH’I sonipiete wiui~vaiMble mpoed dnire, ~tor (7.Thp)~
vel~~~pI~ig,CC~lRendneoee~ap~cnences. - -

ThIs pennlt l~I~uedfor the cenetruotlon and/or Instaliatlon bf th~pUb~
lb w~tsrsupply Improvements described aI~ove, In nccoudancm wIth
the provisions of tP~a‘1Envlronmental Protection Act1~Title IV, $eclteria
14 through 17,aridTitle X, Sectlon~39 and 4D, and Is aubjactto the
Cofldltlone ~rlntadon the revorsa aIde of thIs page and the ADDI..
TIONAL CONDITIONS printed above.
II. 532~O16a
PWS 065 Rev. 12(01

p~R~ffrNU~m~I999~F!ZOO3 PATh ISSUED: ~ 31, 20Q~
P~C1~t~NIJMR~:2003-1999

P. 002’004

Jar~J~4~n,P.E~
~,4vl~ager,Pèymit Section
c.v&o~~~blloWater Supplies
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TO: 3034257497

‘ILLINOIS ENVIRONMENTALPROTECTION AGENCY
1021 N. Grand Avenue East1 P.O. Box 19278

Springfield, IL 6V94-9276

J~—u~—~uuqi~tvu~iui-in WHltl~ KI~fl~V1FiI1uNit~ii.
* -JUN-02-2004 09:40 FROM:UILLAGE OF DSNE~O 630-554-3306

• Division of p~6iicWater Suppiles • - Teiephone.217/78?-1724

• .~.• ~- . ~-:. :Ji~ ~.;. .. P :~~TER$UP~k~~CON~TRc~iow, ~ ~

I I ~ ‘‘

-• • -:• • -

• ~ • ..

113
•O~o,U.~60S43

PP1u~DNUMB~:l999-!~flOO3 DATB lZSV~*3 1~2003 -

...~ Th~poeed~ ~‘ ~ ~ P*Ø~clM~o.M. ‘~ 2o03~i999. 1 •

The Jinnz~u~ytraJsquJptne~tobeInstalled~itdntbewell bousefecWell No.6~fl b elevthfeet
Indiain t~Mtha side ~e~lIbei~itefapj*u~iwMely2.0~et nit%VI1I henacapecItj~of
e~ps~ááetobr1,050 lloiwp~àiinut.(am~aCeateaot9Saqu.t~feetenda1osdit~ntteof

• ippm’ith ly al n.gaU~petn ito-sc~~fl,o~The ~adtm~heii1*vet O~~u~Ltflb6flt*$n~shalt
beoi~letewith~det*ái, ~ eantzvLq ei*l ut~.ase~y.~eisnoea~

Thei $ia)wal ~j~tto b tailedwithin thewall bosjse~rW.1INo.7willbeelevs~I~dt
In— with e __ of ~
s~~xinMabr~1~)*ella1ke1,K~I($flJ~J ~h5 *gid* ~d~te~
epjavxhnat~~öl.sin~ perxu~de~equniefoo4~The ~~dtshallMve two~tuw~dzt~entIand sl!efl

• be eo~mte~nthued~eie,pip~c~v1aaiaiX17 spp~*~ezimoe& • • • -

Theuzdhnniev~vaJtobeInstalledwillthi the wall house1bt~WoflNo~swill beeleventhetin diameter
withaside shellheightcCappru~du*tely20 ~ot The imit~l~ aeepedtyofa~o~thnat~}~O5O
gallom~pat’minute(asurfbeeareaof95 aquai~efeastand* lo.dln~iataof~~a’oithnafalyeJawo gafloøa
p~uute~onif%0. The ~u~itøheB.havetwo~ooq~hnentaendaheltbe.onip~tewltliundezdrain,
plpln~oontzula and neeeseyej~1xtei*meee.~

I . •• • - • • • •.4.•;~• •\ r~

~~IB permItIs Iaáti~~.iicr the ~on~tructIonartd/ár Installation otft~~i~i~’• • •• • • ~ L
Luppmentsdescd~bove,Inaocord~~cowj~ gGr,P~Sect?on

cø~ on~8rIntadon the reverse side of thie page and ~ ADDJ. M~onofP lie Water Supplies

IL 532-0168
FWS068 Rev. 12/01
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~JUN-02-200409:40 FROM: VILLRGE OF OS~.E~O 630-554-3306 TO: 3034257497

iLLiNOIS ENVIRONMENTAL PROTECTION AGENCY
1021 N. Grand Avenue Eset, P.O. Box 19276

Springfield, IL C2794-9276

P~MFNU~R~I9g9~m~oc~ • YMTh 1S!5UED: Su)y 31.2003

I,. ~ ,.•~ ~• ~ P JE~LQONU!~~20084999 • - • -

ADDITIONAL CC*lDfllONS:

~lIj~. ~

Ageiaeywill *e~piireaoop~rof the coutaotbetwe.iiIbaVillapuofOsree~oendtheSiçplier
s4iuu~apec1~Cibedia wIthin 90 daysefterd* dateof thispe,znItThis cointiset shell ls~lu~

i~Thmrezâont~tbe~ di~n~diaendsedbnainorãte~ep4expd n*cfia

CC: S~nIthEngit~eermn~consulting.1a~~
Bl~Reg~ondO~e

~. I, ~• •i. •~,•f
•~ • l• ••~S I ~I. • ~ ~ I

~laparmiris l~suécitar th&~ nettt~ctlthir~nd)orin~teilatfo~ot
Water supply Improvements described ab~v~,In,aoco~ance with

th6provIsions or the ~Envln,nmnn*alProtactio~Act,” litla IV~SectIons
14 thrOugh IT, end ThUs ~. Sectlor~s39 and 40, end Ia subject to the
OOfldItIon~ printed an the reveree side of this page and the ADDI-
TIONAl. COMDrTIONS printed above.
IL 532-DIGS
PWS 066Rev. 1~FOI

Division of Pu%lc Water Supplies
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