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TESTIMONY OF CHARLES WILLIAMS

ON BEHALF OF WATER REMEDIATION TECHNOLOGY, LLC

I. INTRODUCTION

My nameis CharlesWilliams. I am the founderand Presidentof WaterRemediation
Technology, LLC (WRT). Under my direction, WRT has developedproprietary
technologyfor removingcontaminantsfrom waterand wastewaterand is specifically
concentratingon helpingmunicipalitiescomply with the radionucliderule in a safeand
non-pollutingmanner. I haveworkedwith extractivemetallurgicalprocessesfor over 30
yearsand haveinstalledremoval technologiesfor the removalof ammonia,gold, lead,
zinc, andsilver. For thepastfour(4) years,I havedirectedresearchanddevelopmenton
the removal of contaminantsfrom drinking water, including such contaminantsas
radium, uranium, arsenic,cadmium,lead, chromium, and selenium. WRT, undermy
direction, hasconductedradium removalpilot plant studiesat over 20 sites in six (6)
states,12 ofwhich sitesarein Illinois. I amaco-inventoron five (5) patentapplications
relatedto contaminantremoval from water. WRT currently is constructingfive (5)
radiumremovalplantsin Illinois; engineeringis underwayon an additional20 sites. The
WRT processremovesradium from drinking waterand disposesof the radium-loaded
residualsinto a low-level radioactivewastefacility. My educationconsistsof a B.S. in
Geologyfrom NorthCarolinaStateUniversity.

II. SUMMARY OF EFFECTS OF PROPOSEDREVISIONS TO THE
RADIUM WATER QUALITY STANDARDS

Theimpactofchangingthe30-year-oldwaterqualitystandardforradium,asproposed,is
to allow a known carcinogento be dischargedinto the waterwaysof Illinois. The
proposedrulemakingeffectively eliminatesthe generalusewater quality standardfor
radium— to the detrimentof Illinois rivers, streamsand lakes. No monitoring of the
dischargefrom a Publicly Owned TreatmentWorks (POTW) or directly from a water
treatmentfacility would evenbe requiredin most cases. In effect, the dischargelimit
would bechangedfrom thecurrentlimit of 1 picocurie/liter(pCi/L) of Radium-226to an
unlimited discharge. It should be rememberedthat the Maximum ContaminantLevel
Goal (MCLG) for radium establishedby the United StatesEnvironmentalProtection
Agency (EPA orU.S. EPA) is zeropCi/L. In otherwords, any radiumin drinking water



is undesirableand any level abovezerocarriesa healthrisk. The apparentreasonthe
Illinois EnvironmentalProtectionAgency (IEPA) hasrequestedthe rule changeis to
permit public watersystemsthat removeradium from theirdrinking waterto disposeof
theradium-ladenresidualsinto thesanitaryseweror areceivingstream. Neitherofthese
disposalpracticesis asoundenvironmentalpractice.

Theremovaloftheradiumdischargestandardfrom thegeneralwaterqualitystandard,as
proposed,is notnecessaryoradvisablefor thefollowing reasons:

a. Treatment technologiesare available that removeradium from the
drinking water without generatinga radium-ladendischargeto the
sanitarysewerorareceivingstream.

b. All radium removal technologiescan be designedto avoid radium
releaseto thesanitaryseweror receivingstream.

c. Treatmenttechnologiesthat do not dischargeradioactiveresidualsto
the sewerareeconomicallycompetitivewith thosetechnologiesthat
do dischargeto thesewerorreceivingstream.

d. Radioactiveresiduals that are not dischargedinto the sewer are
disposed of in a Low Level Radioactive Waste Disposal Site
(LLRWDS) with long-termmaintenanceplansandfunding.

e. Whenradiumresidualsaredischargedinto the sewer,sewerworkers
and other public works employeesare exposedto higher levels of
radiation. Not allowing radium residual dischargeto the sewer
decreasestheexposureof sewerworkersto radiationandis consistent
with the As Low As ReasonablyAchievable (ALARA) radiation
controlprinciples.

f. Removingtheradiumdischargestandard,asproposed,will allow low-
flow streamswherethedischargefrom thePOTWis theprincipal flow
to be manytimes the drinking water standard. This implies that the
life in a streamthat is notusedfor drinkingwaterhasno value— fish,
birds, andplant life. Testimonyfrom the EPAis thatthemajority of
affectedtreatmentplantsdischargeto low-flow or zero-flowstreams.

g. There areseriousliability issuesregardingpotentialharm to people
and theenvironmentthat thewater treatmentplant maybepassingto
POTWs.

h. The dischargeof radium treatmentplant residualsinto the POTW,
which will be allowed by this proposedrule change,will require
significant time and resourcesof governmentagenciesto insurethe
health and safety of Illinois citizens. Indeed, a significant new
workload will be placedon the governmentagenciesto control and
monitor sewerworkersafetyand land-spreadingofresiduals.
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i. Thedischargeof radiumtreatmentplant residualsinto thePOTW will
create a significant increase in workload for site and worker
monitoringandworkertrainingaswell asliability for thePOTW.

j. Under the proposedrule change, the irony is sludge that is too
radioactive for landfills is being permitted for spreadingon good
Illinois farm fields andopenland.

k. Based on the Memorandum of Agreement between the Illinois
Departmentof NuclearSafety(IDNS) and the IEPA (attachedhereto
asExhibit 1), significantly more land thancurrentlyutilized will need
to beusedin landapplication. Indeed,thelimit ofa 0.1 pCi/g increase
in the soil may requirea six- to ten-fold increasein landneededfor
landapplication.

1. Common sensesays that once you take a carcinogenout of the
environment,don’t put it backin.

Forthesereasons,WRT is opposedto thisrule change.

As indicatedby theIEPA, thesourceoftheradiumis naturalradiumdissolvedin theraw
waterpumpedfrom deepaquifersto supplywaterto Illinois communities. Virtually no
radiumis presentin thesurfacewatersofthe State. Sinceradiumis a knowncarcinogen
and the maximum contaminationlevel goal is zero, any dischargeinto the Illinois
environmentshould be allowedonly after comprehensivestudieshavebeenconducted
andthenonly if no otheroptionsexist.

Communitiesthat drawwaterfrom radium-contaminatedaquifersneedto understandthe
requirements,impactsandunintendedconsequencesofradiumdisposal. Theycanthen
makeaninformeddecisiononwhich treatmentprocessto useandbeconfidentthat more
restrictivedischargelimits in the future will not causea multimillion-dollar treatment
facility to becomeobsolete. Many of the communities with a radium problem are
experiencingpopulationgrowththatrequiresincreasedpumpingandgreaterdependence
on radium-contaminatedaquifers. Oswego,IL, for example,is addingtwo new 1000
gallon perminutewells during the nextyear,a 40% increasein capacity. Elbum, IL is
addingonewell nextyear, a 50% increasein capacity. Not only must Illinois contend
with the currentproductionof radium,it must dealwith more andmore radiumbeing
addedto thesurfaceenvironmenteachandeveryyearin perpetuity.

Radium in drinking water is a seriousand complex issue. To understandall of the
ramificationsofthis proposedrule change,oneneedsto know wheretheradiumis being
generated,the potential disposaloptionsavailable to the waterproducer,and the final
disposalsiteof theradiumremovedfrom drinkingwater and,ultimately,how theimpact
ofradiumon theenvironmentcanbeminimized.

Table 1 andFigure 1 indicateradiumlevelsencounteredin groundwaterat siteswhere
WRThasconductedtesting.
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FEED
Ra-226 I Ra-228 I Combined I MCL

Woodsmoke Ranch, IL 18.0 4.6 22.6 5
Ken Caryl, CO 17.1 1.6 18.6 5
May Valley, CO 15.3 10.2 25.4 5
Edelstein, IL 12.8 1.5 14.3 5
Richiand Springs, TX 12.5 21.4 33.8 5
Elburn, IL 11.6 7.6 19.2 5
Joliet, IL 7.7 4.9 12.6 5
Jamesburg, NJ 11.2 2.0 13.1 5
Cortland, IL 8.4 3.9 12.3 5
ILPrairie Estates, IL 8.1 6.6 14.8 5
Oswego, IL 8.1 9.2 17.3 5
Reddick, IL 5.1 3.5 8.6 5
Breazeale, IL 5.1 3.6 8.7 5
Medina, MN 4.6 3.7 8.3 5
Brookfield, WI 4.0 2.6 6.7 5
Wynstone, IL 3.7 5.3 9.0 5
Sycamore, IL 3.4 3.2 6.6 5
Parkway, NJ 2.7 2.9 5.6 5
Bartlett, IL 2.4 4.8 7.2 5
Average All
Average Illinois

8.5 5.4
7.8 4.9

13.9
12.8

Table 1

F

Radium Levels in Feed Water

Ra-228 U Ra-226

Figure 1

As canbe seenfrom the chartand graph, the averageradiumlevel found by WRT in
Illinois is 12.8 pCi/L for thecombinedRa-226andRa-228. In Illinois, the highestlevel
we havetestedhasaveraged22.6 pCi/L combined. The ratio of Ra-226to Ra-228 is
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quite variable and, while not shown on the graph, changesbetweensampling at
individual wells. Some wells are predominantlyRa-226and someare predominantly
Ra-228. TheaverageRa-226concentrationis 7.8 pCi/L but the highestis Woodsmoke
Ranch,IL, whichaveraged18 pCi/L Ra-226.

The first decisionpoint is whetheror not to treat for theremovalof radium. If the raw
watercontainslessthan 5 pCi/L Ra-226andRa-228combined,thenthewateris pumped
directly to the consumerwithout any radiumremoval required. Sinceno treatmentis
required, there is no opportunity to reduce the radium being introduced into the
environment.

If theradiumcontent(Ra-226+ Ra-228)is greaterthan 5 pCi/L, thenradiumtreatmentis
required. Radium treatment creates radium compliant water (less than 5 pCi/L
combined)to be sent to the consumerand radium-enrichedresiduals,either liquid or
solid, to be disposedof. Figure 2 shows the potential disposal options available for
radiumdisposalto thewatertreatmentplant operator. Basically, thereare threeoptions
for theradiumresiduals:

1. The radiumcanbe disposedof by dischargingthe residualsdirectlyto a
stream.

2. Theresidualscanbe disposedofby dischargingthemto a sewer(in which
casea portionwill bedischargedinto a receivingstreamwith the POTW
effluentandaportionwill be disposedofwith thesewagesludge).

3. Theradiumresidualscanbe transportedto an appropriateLLRWDS with
long-termmaintenanceplansand funding.

r
L
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Landfill

Radium DisposalOptions
for Water Treatment Plants

/~‘
Raw Water

Figure 2

Current RegulationsProtect Illinois Waterways

Thecurrentgeneralwaterquality standardof 1 pCi/L effectivelyprotectsthe citizensof
Illinois by preventingthe dischargedirectly into a streamorthedischargeof radiuminto
thesewer. Of thethreeoptions,only thetransportto a LLRWDS of thewatertreatment
residualskeeps the radium out of the Illinois environmentand is permissibleunder
currentIllinois rules.

It is my belief that dischargeof radioactiveliquids or solids into eitherthe seweror the
waterwaysof Illinois is an unacceptablepracticefor thefollowing reasons:

Rule ChangeThreatensIllinois Streams,Rivers,and Lakes

Dischargeofradiumdirectly from thewatertreatmentplantto areceivingstreamwill
meanthe dischargeof radiuminto areceivingstreamat manytimes thecurrentlimit
of 1 pCi/L and indeedmany times the drinking water standard. For example, a
municipality that produceswater with a radiumcontentof 15 pCiIL and installs a
reverseosmosissystem,which concentratestheradiuminto a smallpercentageof the
raw water and thendischargesthat high radiumconcentratewater into a receiving
stream, would be discharging water into the receiving stream at levels of
approximately100 pCiIL radium. This level is 20 times thedrinking waterstandard
andif one-halfof the radiumis Ra-226,the level would be 50 times higherthan the
currentstandard.Theproposedrulechangewould permitjust sucha discharge.

Waterways
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Open Land is Threatened

Dischargeto the sewercreatesnot only a dischargeto the streamof elevatedradium
but alsoelevatedradiumin thesewersludge,which usuallyis land-appliedto farms.
It exposesthe sewerworkersto unnecessaryradiationexposure. It exposesfuture
residentsof the land to increasedradonexposure(radon is a by-productof radium
decay). Indeed,it is my understandingthat the level of radiumin the sewagesludge
will be high enoughthat the sludgecould not be disposed of in any currently
permittedIllinois landfill and could only be disposedof out-of-statein specially
constructedlandfills designedto acceptradioactivewaste. Theproposedrule change
will allow dischargedown the sewerand the spreadingof material on farms that
cannotbe disposedof in landfills and the unregulateddischargeof radiumto the
streams.

Figure3 showsthepotentialdisposalsitesandtheradiumlimits for eachsite.

Radium DisposalOptions in Illinois

Landfill

226+228<50pCUg
(No permitted VacIllt~esin Illinois)

— Disposal

/
Local

Landfill

Ra 226+228< 5 pCi!
0

Figure 3

Land
Application

Ra 226+228<80pCllg
No morethan

0.1 pCUgIncraaso in soil

Low Level
RadIóaj~tIv’o

Landfill
Ra 226 <222 pCUg (Idaho site)

Ra 226 <10,000 pCWg (Washington Site)

MOA ProvidesRules to Protect Citizens

In 1984, the EPA andthe IDNS signeda Memorandumof Agreementthat outlinedthe
fate of radium-contaminatedsewagesludge. At that time, there were no processes

J P~cess ~ to Consumer

Raw Water ______________

Waterways
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availablethat avoidedradiumdisposaldown the sewer. The Memorandumestablished
threebasicparameters:

1. If sewersludgeis over 50 pCi/g then: The disposalmethodmustbeapprovedin
advanceby the IDNS and the methodmust limit radonexhalationand provide
reasonableassuranceagainstaccidentalintrusioninto thesludgein thefuture.

2. If sewersludgeis between5 and50 pCi/g then: Thesludgemaybe disposedof in
an IEPA-permittedlandfill with at least10 feetofoverburden.

3. Application of radium-contaminatedsludge less than 50 pCi/g as a soil
conditioneris allowedto raisethe level of radiumin thesoil by only 0.1 pCi/g.

Theimpactoftheserulesis asfollows:

Disposal of radium-contaminatedsludge should be done only under strict supervision
with upperlimits onwhatcanbe disposedof. In orderto minimize impactto future land
users,only avery small increasein radiumis allowed. Theimpactofthis last ruleis very
significant. Typically non-radium-bearingsewage sludge application rates are
approximately 3 tons/acre. Table 2 indicates the application rates predicted for
radium-bearingsludge at the averageand high Illinois radiumlevels. Basedon these
calculations, the amount of land needed for land application will be increased
significantly if radiumis in thesludge— typically 3 to 10 times.

Anticipated Application Rate of Sewage Sludge with Radium per Memorandum of Understanding

Assumptions
~

Raw Water
Radium Level

Ra-226 + Ra-228
pci/L

Projected
Application

Rate
dry tons/acre

Case 1, 90% recovery in sludge
Average Illinois Case 12.8 0.49
High Illinois Case 22.6 0.27

Case 3, 20% recovery in sludge
Average Illinois Case 12.8 2.2
High Illinois Case 22.6 1.23

Case 2. 50% recovery in sludge
Averane Illinois Case
High Illinois Case

12.8
22.6

0.89
0.49

Note — The lower therecoveryof radium in the sludge, thehigher the level of radium in the effluent to
streams.

Table 2
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Radium RemovalTechnologies

I have attacheda report entitled “Illinois Summaryof Radium RemovalMethods and
DisposalIssuesasThey Relateto Radium Removalfrom Drinking Water” datedMay
2004andpreparedby WaterRemediationTechnology,LLC. (SeeExhibit 2.) Thereport
describestheprocessesfor radiumremovalandadvantagesandthedisadvantagesof each
system. I would like to only briefly describethe systemshereand discussthe potential
dischargelevelsof radiumthat could be expectedto be generatedby eachsystemand
how the systemscould bemodified to reducethe dischargeof radium into the Illinois
environment. All systemscan be modified to significantly reduce or eliminate the
disposalof radium removedfrom drinking water onto the land and into the streams
ofIllinois.

Table 3 showsthe theoryof operationand type of residualgeneratedfor eachof the
radiumremovalmethods.

Radium Removal
Method

.

Theory ofOperation
Type ofResidual

Generated
ReverseOsmosis Filter outradiumions

throughhighpressure
membrane

Liquid
Solid (membranes)

IonExchange
(conventional)

Exchangesodiumion for
radiumion on an artificial
resinandregeneratewith
saltbrine

Liquid Brine
SolidExchangeMedia

HydrousManganeseOxide
(HMO)

Add IronManganese
chemicalsto causethe
radiumto precipitate

RadioactiveSolidsofiron-
manganese-radiumparticles

Lime Softening Add chemicalsto
precipitatetheradiumand
calcium

Finelydividedcalcium,
radiumcarbonate

Absorptivemedias Sand-sizedparticlescause
theradiumto becollected
on themediaeitherby ion
exchangeorchemical
precipitation

Sand-sizedparticulates
containingradium

Table 3

Table 4 below showsthe currentdisposalsitesand anticipatedlevels of radium in the
residualsfrom eachof theprincipal radiumremovalmethods. It is difficult to estimate
theradiationcontentof theresidualsbecausetheradiationcontentis dependentnot only
on the radiumconcentrationin the raw waterbut also on the way the radiumremoval
plant is operated.
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.Radium Removal
Method

Current
.

Residual
.DisposalSite

Anticipated Radium Level
.

of Residualsfrom
Water Treatment Plant

ReverseOsmosis Streamsor sewer 35-150pCi/L in rejectwater
IonExchange
(conventional)

Streamsorsewer 1,000to 6,000pCi/L in elluate;
severalhundredpCi/L in rinse+

elluate
HydrousManganeseOxide
(HMO)

Streamsor sewer Solid Component5,000to 15,000
pCi/g

Lime Softening Land-spreading 25 to 50 pCi/g
Absorptivemedias LLRWDS 400 to 3,000pCi/g

Table 4

According to the U.S. EPA, none of the residualsproducedby watertreatmentplants
shouldbe dischargeddirectly to receiving streamsor land-applied. ~ TheodoreG.
Adams’s Exhibit I which contains relevant excerpts from the “Draft Suggested
Guidelinesfor HandlingandDisposal of Drinking Water TreatmentWasteContaining
TechnologicallyEnhancedNaturallyOccurringRadioactiveMaterials,”Office ofGround
WaterProtection,EPANovember2000and“A Regulator’sGuideto theManagementof
RadioactiveResidualsfrom Drinking Water TreatmentTechnologies,”EPA August
2004.) In addition,the level ofradionuclidesis sufficientlyhighsothat WRT is unaware
ofanylandfills in Illinois licensedto accepttheseresiduals.

Many of the radium removal methodscontemplatedisposal of the radium-bearing
residualsdown the sewerassumingthat disposaldownthe sewerwill dilute theradium
sufficientlysothatit is no longerahealthhazard.This is adangerousassumption.

In orderto calculatetheradiumcontentof POTWsludgeandliquid effluent,anumberof
assumptionsmustbemade. Theseassumptionsapply to all ofthe methodsthat dispose
oftheresidualsdownthesewer.

Theseassumptionsinclude:

1. How muchoftheradiumwill be containedin the sewagesludge andhow much
will becontainedwithin the liquid effluent.

2. Thetotal amountof radiumsent to thesewagetreatmentplant will beroughly the
sameregardlessofremovalmethod.

3. The total amount of sludge generatedby the sewagetreatmentplant will be
unchangedby theintroductionofwatertreatmentresiduals.

4. The radium contentof the sewersludge will be dependenton the amount of
dilution influent receivedto the POTWfrom non-radium-bearingsourcessuchas
infiltration, stormdrains,andotherwatertreatmentplants.
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5. Since most of the radium containedin raw water endsup at the POTW, the
radiumcontentof the raw water should bean indicatorof theradiumcontentof
thesewersludgeand liquid effluentfrom thewatertreatmentfacility.

Basedon the aboveassumptions,anestimatecanbe madefor the level of radiumto be
anticipatedin both sludge and liquid effluent. Basedon the aboveassumptions,the
following calculationswere performedvarying the radiumin the rawwater,amountof
dilution,andthepercentoftheradiumreportingto the sludgeandto theeffluent.

*Assumes 0.33 grams of sludge/gallon of fluent to POTW

Table 5

Radium Level
Ra-226 + Ra-228

pCi/L

22.6

12.8
22.6

12.8
22.6

12.8
22.6

Theconclusionfrom thesecalculationsis that if watertreatmentresidualsaredischarged
to the POTWthensignificantlevelsof radiumcanbe expectedto be found in both the
sewagetreatmentliquid effluent and the sewagesludge. Radium levels in the POTW
liquid effluentwill rangefrom a low of 0.4pCi/L total radiumto a highof 18 pCi/L total
radiumor almostfour(4) timesthe drinkingwaterstandard.Radiumlevelsin thePOTW
sludgewill rangefrom a low of 20 picocuries/gram(pCi/g) of sludgeto a high of over
230 pCi/g in the worst case. These levels of radium are high enough to cause
significant concernfor the safelyof POTW workers.

POTW workers normally are not consideredradiation workers and are not trained in
handling radiation exposure. To my knowledge,no radiation monitoring of sewage
workerscurrentlyis conducted.

Assumptions*

High Illinois Case

Case 1. 90% of radium in sludge. 10% of radium in effluent. No dilution

Average Illinois Case

Average Illinois Case — 12.8 133 1.3

High Illinois Case

Case 2. 90% of radium In sludge. 10% of radium In effluent. 50% dIlution

Sewer
Sludge
pCilg

Sewer Liquid
Effluent

pCi/L

Averaae Illinois Case
High Illinois Case

234

Case 3, 50% of radium In sludge, 50% of radium In effluent, No dilution

2.2

Average Illinois Case
Hiah Illinois Case

88
156

0.4
1.5

Case 4, 50% of radIum In sludge, 50% of radium in effluent, 50% dilution

73
130

6.4
11

49
87

2.1

Case 5, 20% of radium In sludge, 80% of radium in effluent, No dilution
Average Illinois Case 12.8 30 10
High Illinois Case 22.6 52 18

Case 6, 20% of radium In sludge, 80% of radium in effluent, 50% dilution
Average Illinois Case 12.8 20 6.8
1-ugh Illinois Case 22.6 34 12

7.5
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Modifications Required to Avoid DisposalDown the Sewer

As statedearlier, rathersimple modifications to theseprocessescanavoid the needto
dischargeradioactivematerialdownthesewer. Table6 showsthemodificationsneeded
to avoid landandstreampollution with radium.

Removal . . .

Modification required to avoid disposaldown thesewer
Disposalsite
after
modification

Osmosis Precipitate a radium salt in the water treatment plant
concentratestreamwith bariumsulfate,or useanabsorptive
mediasuchasLayneChristiansonor WRT Mediato recover
theradium.

LLRWDS

Precipitatea radium salt in the water treatmentplant waste
brine streamwith bariumsulfate,or usean absorptivemedia
suchas LayneChristiansonor WRT Media to recoverthe
radium.

LLRWDS

Manganese Clarify the backwash water to remove the radium
precipitants.

LLRWDS

Not disposedof to sewer. Radiumcanbe removedprior to
lime softeningusingothermethods.

LLRWDS or
land
application

medias Not disposedofto sewer. LLRWDS
Table 6

Figures4 through 11 arediagrammaticrepresentationsof eachof the radiumtreatment
processesand of the modifications that could be madeto avoid putting the radioactive
residualsinto thesewersystem.

As long asradium disposaldown the seweris allowed, the suppliersof thesesystems
have no incentive to develop radium removal systemsthat do not pollute Illinois
waterwaysand land. The technologyexists to modif~jthe systems;the will can be
providedbybanningdisposaldownthesewer.
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ReverseOsmosis
RadiumRemovalProcess
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Water I
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Figure 4

Modified ReverseOsmosis
RadiumRemovalProcess

— 80% ol/ Food Water

\ Rfidium /
\Complianhl\ Walor /

Land
Application

Appropriate
Landfill

Figure 5
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Ion Exchange
Radium RemovalProcess

~~_1t’~~Raw Water ____________

ApproprIate Land
Landfill Application

Figure 6

Precipitation of
Radium Carbonates
and Radium Sulfates

?itu

Jr

____T~atme~P~nt

Appropriate
Landfill

Modified Ion Exchange
Radium Removal Process

Land
Application

Figure 7

Issues:
Corrosion of piping & values
Sodium in drinking water

/oR\

Wateiways

I~flfljf ~
Sod no, in II.,nht

03
wolni I

Wato,waytAppropnate
Landfill
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T~~V~rn

JOR\ ~i Watatways

Modified Hydrous ManganeseOxide
Radium RemovalProcess

Waterelays

Hydrous ManganeseOxide
Radium Removal Process

Raw Water

I
LIMO Chemicals

Land
Application

Figure 8

Appropriate
Landfill

Raw Water

I

I
LIMO ChemIcals

Land Appropriate
Application I Landfill

Figure 9
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Lime Softening
Radium Removal Process

Mix Tank Reaction

(~) ~—~- Vessel —e-

Na2CO3

Figure 10

Drying
Lagoons

Nodisposalto sewerrequired

RawWater

1
Land

APP tion
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Absorptive Media Systems

Absorbent Media
Radium Removal Process

FIgure 11

No Modification Needed

Two companies,Layne Christiansonand WRT, havedevelopedprocessesthat remove
theradiumfrom thedrinkingwaterwithout creatingaresidualto be disposedof downthe
sewer. Both of thesesystemsusean absorptivemediato removethe radiumfrom the
drinkingwaterandtheloadedmediais disposedof in aLLRWDS.

In thecaseof theWRT technology,WRT providesa completesystemconsistingof the
equipment,mediaserviceand disposalto a LLRWDS. Generally,watertreatmentplant
operatorshaveno experienceor training in handling radioactivematerials. WRT also
providesradiationtraining to ourpersonnelandto thewatertreatmentplant personnelto
insureworkerawarenessof properprocedures.WRT personnelconductall maintenance
andhandleall freshandloadedmedia. This enablesthewatertreatmentplantworkersto
do theirnormaljobs without fearofradiationexposure.

Licensed & Pe~lIlnd
Pl~posalFacUlty

Raw Water
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Cost of Radium Removal

The cost of the radium removalsystemsthat do not disposeof radium to the seweror
streamsis competitiveor lower than systemsthat do. TheMayorof Oswegohasstated
that selectingWRT saved$2 million over the life of the contract. ThemayorofElburn
statedthat, by selectingtheWRT system,Elburnsaved$2.6 million overthe life oftheir
contract. (CopiesofrelevantpressarticlesareattachedasExhibit 3.)

In addition, if the uncontrolleddischargeof radium is allowed, when the radioactive
contaminationis recognizedand/ornewregulationsare enactedor legal suitsbroughtto
stop the dischargeof radium, the POTWswill have to changetheir disposalpractices.
Sinceit is very difficult, if not impossible,to removetheradiumonceit is in thePOTW
system,thePOTWwould haveto:

• 1. Find analternatedisposalmethodfor its sludge— atgreatexpense.

2. Imposea pre-treatmentstandardon the water treatmentplantsthat will require
retrofittingofthetreatmentplants— acostlyproposition.

3. All partieswill haveto dealwith theresultinglitigation asto responsibilities.
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III. CONCLUSIONS

• Thesuggestedrule changeby the IEPA is ill-advised and could createmany
moreproblemsthanit solves.

• Most significantly, the existing general water quality standardis the one
codified rule that effectively prohibits the reintroductionof radium from
drinkingwaterto the landandwaterwaysofIllinois.

• Underthe existing rule, Illinois is amongthenationalleadersin protectingits
streams,rivers and lakesby preventingradioactivecarcinogensfrom being
dischargedinto the waterways. The proposedrule changewould turn that
upsidedown.

• The processesthat dischargeradiuminto thesewer,ascurrentlyallowed,are
not environmentallysound,bestpractices. After going throughthe sanitary
treatmentprocess,the resulting sludge contains concentratedamountsof
radiumthat is then spreadon Illinois farmland andopenlands,manyin the
fast-growingcollarcountyareasofNorthernIllinois.

• An unintendedconsequenceofsewerdisposalis that in theabsenceof testing,
monitoring,andnotice,sewerworkersarenotmadeawareoftheirexposureto
radiationortrainedorequippedto handleit.

• Not only are the absorptive media technologies,such as that of WRT,
approvedby theagencyto providea total removalin a cost-effectivemanner,
butall ofthecompetingtechnologiescanbere-engineeredto providea similar
total solution.

• This total removalapproachdoesnotrequireanewbureaucracyto enforcethe
regulationsgoverningthedischargeof radiumparticulatesinto thesewer,the
spreading of radioactive sludge on the farmland or the discharge of
radioactivecarcinogensinto the streamsand waterways. It doesnot require
thediscardingoflongstandingstateandfederalenvironmentalregulations.

• With all duerespectto theBoard,theresultofthis proposedrule changewill
be to allow the unmonitoredand unrestricteddischargeof largequantitiesof
carcinogenicradioactivematerialto Illinois streamsandtheenvironment.

• We urgetheBoardto actin the interestofhumanhealthand theenvironment
andto protectthe long-terminterestsofthepeopleofthe Stateof Illinois and
rejecttheAgency’sproposal.
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MANAGEMENT OF WATER TREATMENT PLANT SLUDGE CONTAINING
ELEVATED LEVELS OF RADIUM

I. Introducion

With the promulgation of regulations by the U.S. Environmental Pro-
tection Agency (USEPA) requiring the removal of radium from drinking water,
a new problem has been created. The resultant sludge from Euch water
treatment plants contains elevated levels of radium.

There are currently no standards or guidelines for the management of
such sludges.

The Illinois Department of Nuclear Safety (IDNS) has developed the
following plan for the management of sludge containing radium from water
treatmentplants.

Since water treatmentplants and resultant sludges are routinely
regulatedby the Illinois EnvironmentalProtectionAgency (IEPA), IDNS
worked with IEPA in developing a Memorandumof Agreement (Attachment A)
pertaining to the disposal of sludge containing radium.

II. Objectives

The Memorandum of Agreement (MOA) has five (5) primary technical objec-
tives which serve as the basis for the criteria contained in the MOA. These
technical objectives are as follows:

1. Limit the misuse (inadvertent intrusion) of buried sludge for

an extended period of time.

2. Limit radon emissions from the surface of buried sludge.

3. Limit external radiation exposurefrom the buried sludge.

4. Limit the degradation of ground water quality resulting from
buried sludge.

5. Limit undueinternal radiation exposureresulting from sludge
used for agricultural purposes.

III. Discussion of Criteria

The Memorandumof Agreementoutlines four (4) criteria for the manage-
ment of sludge containing radium. If the sludge meets the conditions of
Criteria 3. through 3, the sludgeuse/disposalwill be under the purview of
the IEPA in accordancewith the Memorandumof Agreement. If Criteria 1
through 3 cannot be met, Criterion 4 statesthat the disposal of such
sludge will be evaluated by IDNS on a case-by-case basis.
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Criterion 1

If the level of radium in the sludge is 5 picocuries per gram
or less (dry weight), the sludge may be disposed of in a land-
fill permitted by IEPA to accept such sludge. (Item 4a of
Attachment A.)

The USEPA “Standards for Remedial Actions at Inactive Uranium Processing
Sites”, 40 CFR 192.12, states that the concentration of Radium 226 shall not ex-
ceed 5 picocuries/gram (pCi/gm) averagedover the first 15 centimeters (cm) of
soil below the surface and shall not exceed 15 pCi/gm averaged over 15 cm thick
layers of soil more than 15 cm below the surface. Thesecriteria apply to
cleanup of land (away from the tailings piles) where homes could be built.

The Conference of Radiation Control ProgramDirectors, Committee on Natural
Radioactivity Problems, Report No. 2, August 1981, states that removal or controls
for soil containingup to 3 pCi/gm of Radium 226 would not be mandatory. If the
concentration of Radium 226 exceeds 6 pCi/gm, removal or other controls would
then be mandatory.

The USEPA “Final Environmental Impact Statement for the Control of Byproduct
Materials from Uranium Ore Processing” (EPA 520/1-83-008—1, September1983),
indicates that houses built on land with a concentration of 5 pCi/gm radium would
be expected to have indoor radon decay product levels of approximately 0.02 Work-
ing Level (WL) 1 (“Working Level” (~L) meansany combination of short-lived
radon decayproducts in one liter of air that will result in the ultimate emission
of alpha particles with a total energyof 1.3 x lO~MeV.) The estimated residual
risk of lung cancer due to a lifetime exposure to this level is approximately2
in 100.2

The gaitmia radiation levels (from the sludge) to individuals living above such
a concentrationof radium would be approximately 80 millireni/year (mrem/yr) .~

The sludge will be placed in an IEPA permitted sanitary landfill which is
designed to have an approximately 5—10 foot thick clay liner to protect against
groundwater movement (permeability <1 x ~ cm/eec). In addition, the landfill
will have a final cover of at least two feet of soil.

The design of such a landfill results in protective measuresin excessof
those required by the USEPA for cleanup of land containinguraniummill tailings.
For example, placing a 24 inch cover of regular soil over the sludge wil]. reduce
the radon emanationby approximately 57% (to 0.0086 WL)4 or approximately2.2
picocurie/meter2-second (pCi/m2—sec), while the external gaimna radiation levels
would be reduced to less than 3% of original 5, excluding natural background.
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Should the final cover be removed in later years, the radium concentration
levels would still not exceed 5 oCi/gin.

(NOTE: Calculated values, as presented in this document,may differ
from actual values due to varying environmental,factors.)

Criterion 2

If the level of radium in the sludge is greater than 5 picocuries
per gram (dry weight) but less than 50 picocuries per gram (dry
weight), the sludge may be disposedof in an IEPA permitted
landfill provided that there is at least ten feet of non—
contaminated overburdenbetween the sludge and grade level in
order to provide: (1) reasonableassurance’that the exhalation
rate of radon to the atmosphere, or into a dwelling, will not
exceed an average rate of 5 picocuries per square meter per second;
and (2) reasonable assurance against accidental intrusion into the
sludge in the future. (Item 5a of Attachment A.)

Due to the fact that sludge containing up to 50 pCi/gm of radium may be buried
in a “non-radioactive waste” landfill, and one cannotbe assured of control of the
site for an extended period of time, it is essential that the landfill be de-
signed such that unintentional intrusion into suchsludge wasteswould be
limited. Human activities usually involve excavation to depths of 6 to 8 feet
(e.g., utility lines, basements, graves, etc.). Therefore, to prevent casual
intrusions into the sludge wastes, as well as to prevent erosion, a final cover
of ten feet (below grade level) is stipulated. This is consistent with the
USEPA guidance. 6 ~ Such a cover is expectedto provide excellent stablization
with the chance of misuse of the sludge wastes unlikely and erosion avoided for
thousandsof years.8

Using the relationship that soil containing radium with a concentration of
1 pCi/gm has a radon emanation rate of 1 pCi/m2_se~~~aradon emanation ratá cf
50 pCi/m2-sec. would be expected from the surface of sludge containing radium
at a concentration of 50 pCi/gm. Three meters of regular soil cover would reduce
the radon emanationrate to approximately 1 pCi/m2-sec. Such an exhalation rate
would be equivalent to averagenatural backgroundlevels as the average concentra-
tion of radium in soil is approximately 1 pCi/gin. J2..

This resultant emanationrate is less than that stated in Criterion 1
(5 pci/m2-sec). This would allow for accidental removal of a portion of the cover
(a little over a meter) before the 5 pCi/m2-sec level would be exceeded. In the
event that an excavation for a basement was made, a significant portion of the
“cover” would be removed, resulting in radon emanationrates exceeding 5 -pCi/in2-Sec.
However, if the cover was designed such that the sludge was cappedfirst with
a layer of clay approximately 1.3 feet thick, with the remainder of the cover being
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regular soil, one could excavate (approximately 8.5 feet ) for a basement to
within 1.3 feet of the buried sludge without exceeding a resultant radon emana-
tion rate of 5 pCi/m2-sec. U.

The external ga~ia radiation levels would be reduced to less than 0.1% of
the initial radiation levels with only 1 meter of soil cover 12 (800 mR/yr x
0.001 = 0.3 mR/yr).

It should be noted that the sludge will again be placed in an IEPA permitted
landfill with a clay liner to protect againstgroundwater movement.

In ~uiimary, the objectives of this criter±onareto guard against accidental
intrusion, limit radon emanation, limit external radiation levels, and protect
the groundwater.

Criterion 3

Sludge with radium levels less than 50 pCi/gm (dry weight) may
be used for soil conditioning purposes on agricultural crop-
land (corn, soybeans) but only if: (1) such use is in
accordance with IEPA procedures: and (2) the level of the
radium in the sludge is such that after the sludge is mixed
with soil (for agricultural use) the incremental increase
of the radium concentration in the soil does not exceed0.1
picocurie per gram (dry weight). The concentration of the
radium in the sludge (dry weight) shall be determinedby
laboratory analysis. The incremental increaseof the radium
concentrationin the soil may be determined by calculations
using the previously determinedconcentration of radium in
the sludge and the estimated amount of mixture with soil
during application. (Item 4b and Sb of Attackmtent A.~

The intent of this criterion is to allow sludge to be used for agricultural
(soil conditioning) purposes.

The normal concentration of radium in soil is approximately 1-2 pCi/gin. The
mean daily intake of radium per day (from foodstuffs) in the United States is
approximately 1.4 pCi/day, with an average intake in the Chicago, Illinois, area
of approximately 2.1 pCi/day. 13 (Water contributes an additional daily uptake
of radium.)

The Illinois Regulations for Radiation Protection, Part C, Schedule A, states
an exempt concentration of 1 x l0—~mnicrocurie/ntilliliter (uCi/mi). Jsing a con-
version of 1 ml/gm, an exempt concentration of 0.1 pCi/gui is derived.

The National Council on Radiation Protection and Measurements, Report No. 77,
indicates that agricultural land used to produce crops not directly consumed by
humans should not exceed a concentrationof 40 pCi/gm of Radium 226 in the soil.
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This value is based on a dose limit of 500 mrenm/yr to bone (resulting from an average
dietary intake of 60 pCi/day of radium) and a plant/soil concentration ratio of
1 x l0—~. 14

Using the uptake coefficient of 1 pCi/Kg radium in fresh vegetables per 1 pCi/gin
radium in the soil, with an average intake of fresh vegetables of 1.5 Kg/day, one
would receive an additional 0.15 pCi of radium per day, or 1.25 mrem/yr, by adding
0.1 pCi/gm radium to the soil. 15

A U.S. Department of Energy pathwayanalysis report indicates a source—to-
dose conversion factor of 21 (mrem/yr)/ (pci/gm) for Radium 226 in soil. ~ Argonne
National Laboratory, utilizing the new dosimetry models describedin the International
Commission on Radiological Protection publications Numbers 26 and 30, has recalculated
this conversionfactor to be 28_(mrezn/yr)/(pci/gin) of Radium 226 in soil. As such,
an add~.tional0.1 pCi/gm of radauman soal would result an approxamately 3 mR/yr
additional dose to an individual basedon a worst case scenario. 17

IEPA has indicated that all sludge application to farmland is regulated by theIr
agency. Sludge applications to land usually would not be more fre ent than once
every th~~~ars. As such, it would take a number of years for the accumulated con—
centrataon of radium to increase significantly, and it is unlikely that sludge would
be applied to the same fields for an extended period of time.

Criterion 4

If the level of radium in the sludge exceeds 50 picocuriesper gram
(dry weight): (1) the method of disposal of such wastes must be
reviewed and a determination must be made in advance by IDNS that there
is reasonable assurance that the exhalation rate of radon to the
atmosphere or into a dwelling will not exceed an average rate of
5 picocu.ries per square meter per second and there is reasonable assurance
against accidental intrusion into the sludge in the future. (2) the
sludge may be used for soil conditioning, subject to the restrictions
provided in Criterion 3 and only if an affirmative determination
is made in advance by IDNS. (Items 6a and b - AttachmentA.)

If the levels of radium in sludge to be buried or applied on land for agricultur-
al use exceed those values stated in Criteria 2 or 3, IDNS believes it is necessary
to evaluate the final use/disposal of such sludge on a case—by-case basis.

IV. Suimnar

The above criteria should provide a mechanism for the practical management of
sludge containing radium, while at the same time providing assurancethat
the five technical objectives of IDNS are fulfilled.
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ATTACHMENTA

MEMORANDUMOF AGREEMENT

This Memorandum of Agreement Is entered Into by and between
the Ii Ii noi S EnvIronmental Protection Agency (JEPA) and the
Illinois Department of Nuclear Safety (IDNS). This Memorandum
of Agreement Is entered into for the purpose of delineating
certain responsibilities of IEPA and IDNS regarding the disposal
of sludge resulting from treatment of water or sewage and
contal ning radium occurring naturally from ground waters.

WHEREAS, many public water supplies in the State of
IllInois draw their raw water from deep wells which contain
naturally occurring radium, and

WHEREAS, such radium Is removed from the raw water during
treatment thereby concentrating it in sludge, and

WHEREAS, IEPA has authority to regulate the management and
disposal of said sludge under the Environmental Protect~on Act, --

Ill. Rev. Stat., 1983, ch. 111 1/2, pars. 1001 et. sea., and
Regulations adopted thereunder, and

WHEREAS, IONS ~t~as authority to require registration of
certain install ations storing radioactive material under the
provisions of Ill. Rev. Stat., 1983, ch. 111 1/2, pars. 194 et
seq., and

WHEREAS, IONS has authorIty to require the licensure of
certain sources of radiation arid has authority to promulgate
regulations to govern the possession and use of any radiation
source under the Radiation Protection Act, Ill. Rev. Stat.,
1983, ch. 111 1/2, pars. 211 et seq..

THEREFORE, it Is agreed by and between IEPA and IDNS as
follows:

1) Pursuant to Ill. Rev. Stat., 1983, ch. 111 1/2, par.
194 et sea, which provides that every operator of a
radiation installation must register with IONS, the
following indIviduals or entities must register
directly with IDNS and must comply with the
requirements of that statute and implementing

- regulations:

a) Owners and operators of facilities or plants
which produce sludge resulting from the treatment
of water or sewage and containing radium
occurring naturally from ground water; and

b) Owners and operators of IEPA permitted landfills
if the sludge Is disposed of in such landfills;
and
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c) Any other person or entity that IDHS determines
is required to register under the provisions
of Ill. Rev. Stat., 1983, ch. 111 1/2, pars. 194
et sea.

2) Sludge resulting from the treatment of water and
sewage and containing radLn occurring naturally from
ground water will be exempt from the licensure and fee
requirements of the Radiation Protection Act (Ill. Rev.
Stat., 1983, ch. 111 1/2, pars. 211 et seq.) based on
IONS’ finding that such exemption will not constitute
a significant risk to the health and safety of the
public.

3) Sludge resul ting from the treatment of water and
sewage and contai’ning naturally occurring radIum from
ground water may be disposed of In accordance with the
provisions of this Memorandum of Agreement and the
requirements of IEPA and the Rules and Regulations of
the Illinois Pollution Control Board, as implemented
by IEPA. Any permit issued by the JEPA pursuant to
this Agreement shall contain conditions based on the
technical criteria contained herein and in any
regulations which IEPA and OHS agree to adopt pursuant
to this Agre~rnent.

4) If the level of radium in the sludge Is 5 picocuries
per gram or less (dry weight):

a) - the sludge may be disposed of In a landfill
permitted by IEPA to accept such sludge;

b) the sludge may be used for soil conditioning
purposes on agricultural crop land (e.g., corn,
soy beans) but only if:

(1) such use is in accordance with IEPA
procedures; and

(2) the level of radium in the sludge is such
that after the sludge is mixed with soil
(for agricultural use) the increment-al
increase of the radium concentration in the
soil does not exceed 0.1 picocurie per gram
(dry weight). The concentration of the
radium in the sludge (dry weight) shall be
determined by laboratory analysis. The
incremental increase of the radium

concentration In the soil may be determined
by cal c ul ations using the p revi ously

) determined concentration of radium in the
sludge and the estimated amount of mixture
with soil during application.

) - - .-- - -
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procedures set forth in Paragraph 8) that there is
reasonable assurance that the exhalation rate of radon
to the atmosphere or Into a dwelling will not exceed
an average rate of 5 plcocuries per square meter per
second and reasonable assurance against accidential
intrusion Into the sludge ‘ri the future,

8) a) In those cases where a prior determination Is
needed from IONS, IEPA will provide- IDNS with a
copy of the pertinent permit application. IONS
will provide comments to IEPA regarding these
permit applications, including its written
determination as to whether there is reasonable
assurance that the exhalation rate of radon to
the atmosphere or into a dwelling will not exceed
an average rate of 5 picocuries per square meter
per second and reasonable assurance against
accidential intrusion i.nto the sludge in the

future.

b) In emergencies IEPA and IONS may meet to discuss
the situation and determine acceptable
alternatives for temporary resolution of the
emergency. IDNS must approve the alternative
chosen.. for temporary resolution. Approval or
denial of the method of final disposal of the
si udge will be in accordance with procedures
described in subparagraph 8(a).

9) All analysis of sludge shall be conducted by a
laboratory certified by the United States
Environmental Protection Agency to perform radio-
logical analysis, and concentrations of radIum will be
determined by a method approved by IONS.

10) Copies of all permits issued by IEPA relating to
disposal of sludge containing radium occurring
naturally from ground water will be forwarded to rDNS,

11) IONS agrees to provide IEPA with technical support in
any proceeding in which the technical criteria
contained in this Memorandum are at issue.

Dated: ~ (~(~/ -

rector ~7
Illinois Envik~n,i~enta

Protection Agency

Oate d : I (~~‘9 kO~*~
D~rector
Illinois Department of Nuclear Safety

I
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Summary of Radium RemovalMethods and DisposalIssues
as they Relateto Radium Removalfrom Drinking Water

The U.S. EPAhasset a radium maximum contaminate level (MCL) of 5 picocuries(pCiJL) per liter of drinking
water. Over 500communitiesnationwidedo not meetthis drinking water standard.The Illinois EPA has the
responsibilityto insure that the drinking water in Illinois meets all drinking water standards under the Safe
Drinking Water Act. The Illinois Emergency Management Agency has the responsibility of insuring safe
handlinganddisposalof all radioactivematerials. In Illinois over 100 communities currently do not meet this
standardfor radium. The EPA and the State are requiring the non-compliantcommunitiesto come into
compliance. After the deadline for compliance (December 8, 2003), the State can imposefines for non-
compliance. Mostof the communitieshavesignedcomplianceconsentdecreespromisingto meetthe MCL by
a certain date. Currently the communitiesare conductingpilot plants andengineeringstudiesto bring their
community into compliance.

To bring the watersystemsinto compliancethe municipalitiesare investigatingfive different typesof radium-
removal systemsthatcanbe dividedinto threecategoriesof wastedisposalmethods.

1. Systemsthat disposeof theradioactivewater-treatmentresidues-intothesewersystem
2. Systemsthatdisposeof theradioactivewater-treatmentresiduesdirectly on the land.
3. Systems that dispose of the radioactivewater-treatmentresidues into landfills/disposal facilities

licensed to accept radium-bearing byproducts.

Systemsthat disposeoftheradioactive byproducts into the sewer system

Hydrous ManganeseOxide (HMO)
This processusestheaddition of specialtychemicalsor manufacturedparticlesto promotetheprecipitationof
radium and iron asinsolubleparticulates.The precipitatediron, radium,andmanganeseare thenfiltered out in
a conventional sand filtration system. This sand filter is then backwashed periodically, sending the radioactive
filter solids with the backwashwater to the sanitaly sewer. The system has been used effectively for iron
removal for years. Becausenot all of the precipitantis removedduring backwash,the filter mediabecomes
radioactiveover a period of time, quite possibly to a concentrationthat would requiredisposalto a low level
radioactivesite. An advantageof this systemis that it removesiron aswell asradium in the sameoperation,if
both are a concern to a municipality (similar to hardnessimprovementand radium correctionwith lime
softening).

The principal disadvantageis thatthesystemrequiresthe dischargeof radioactivesolidsdownthe sewerwhere
they may collect as residue in the collection system. These solids may well be in excessof a radium
concentration of 10,000 pCi/g. Because of the high concentrationof radium in thesolids and the fact that these
are discrete particles, disposal down the sewerresultsin sludgecontainingdiscreteparticlescontainingradium
in excess of that allowed for disposalat the U.S. Ecology LLRW site in Hanford, Washingtonandat the
Envirocareof Utahsite in Utah. Becauseof thehigh iron andmagnesiumcontent,thedensityof theseparticles
is greater than typical sludgeandsegregation/settlingof theseparticlesmayoccurin the sewer system.

Illinois radiation protection regulations, 32 111 AcIm. Code340.1030prohibits a licenseefrom discharging
radioactive solids down the sewer. The HMOsolids are very high in radioactivity, and these individual
particleshavethe potentialfor two typesof exposureproblems— 1) the settlingof theseradioactivesolids in
areasof the sewercollection system,resulting in sourcesof high radiation and exposure;and 2) the periodic
backwash and release of a “slug” of highly- radioactive solids mayremainas discrete radioactive“hot spots”
within thesewagesludge.
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Thisprocessrequiresconstantchemicalfeed to maintain the effectivenessof theprocess. If the chemicalfeed
stops, the radium removalis reduced. Thesystemrequiresdaily operatorinteractionand frequentexpensive
radium monitoring to insure compliance. The frequent backwash of the sand- filter waste consumes two to four
percent of the water treated. Significant amountsof land will be required for land spreadingto meet the
maximumincreaseof 0.1 picocuriepergramon landwheresludgewill be applied(per IEPA — IDNS MOA,
1984).Localmunicipalworkersare responsiblefor the maintenance,reagenthandlingand ultimate disposal.

Additional occupationaltraining and monitoring for radiation exposureof sewerworkers in contactwith the
sludgemaybewarranted.

Ion Exchange
This processremovesradiumby exchangingsodiumfor calcium,magnesiumandradiumon a resin. Whenthe
calcium is no longereffectively removed,the resin is thenstrippedof the collectedelementsby exposingthe
resin to a sodiumchloridebrine. The resin is then rinsedandreused. The sodiumchloridebrine bearingthe
radium, calcium, andmagnesiumis then dischargedto the sewer followed by disposalof the rinse water.
When the resin is no longer efficient at removing the radium the resin is replaced. The life of the resin is
determined by the water chemistry but canbe expected to be between two and seven years. Whenreplaced,
the spent resin, even after a fmal stripping operation, will likely contain radium in a concentration well above
the limit for surface land application,requiring it to be disposed of in an appropriate landfill or Low Level
Radioactive Waste (LLRW) disposal site. Advantages to the system include softening of the water while
removingradiumandarelativelylow capitalcost.

Disadvantagesto the systeminclude the additionof sodiumandchlorides to both the drinking waterand the
sewersystem. Increasein the corrosivityof the watermay leadto theneedto bypassandblendwith untreated
water to avoid dissolution of heavy metals and corrosionof the distribution system. This bypassof untreated
water will raise the level of radium in the potable water, and communities with high radium may find that this
bypass prohibits the useof the ion-exchangesystem. The dischargeof the rinse waterand the eluantbrine to
the sewer can result in scale formation with significant radium content in the sewer pipeline. Within the sewer
plant, it is expectedthat the majority of the radium will end up concentratedin the sewagesludge. In
communitieswhereall or mostof the drinkingwaterthat reportsto a wastewatertreatmentplant is abovethe
MCL, some level of trainingand monitoringfor radiationexposureof sewerworkersin contactwith thesludge
may be warranted.

Significantamountsof land will berequiredfor land spreadingto meetthemaximumallowableincrease of 0.1
picocurieper gram on landwith sludgeapplied. The anticipatedlevel of radium in the eluant water will be
dependenton the frequencyof regenerationsand the original level of radium in the feed water but canbe
expected to be between 3,000 PCiJL to 6,000 pCi/L (based on recent analysis of eluant brine at an ion-exchange
treatment plant in New Jersey). Dilution with rinse water may reducethis concentrationto severalhundred
pCi!L. On a dry-weightbasis,the concentrationwill be in excessof 100,000pCi/g. Localmunicipal workers
areresponsiblefor themaintenance,reagenthandling,andultimatedisposal. Calculationsof radiumcontentin
thebrineandeluantmaybeperformedusingtheSPARRCProgram’

ReverseOsmosis
Reverseosmosisis a very fme filter systemwhere water containingcontaminatesis pressurizedand pushed
througha permeablemembranesizedto prohibit passageof the undesirableelements. The processproduces
approximately80 percentof the feedwater asfinishedwater. The20 percentrejectwatercontainsthemajority
of the contaminantsandis thendisposedofas aliquid wasteto the sanitary sewer. Since the concentration ratio
of reject water to feed water is 5:1, the radium concentrationin the rejectwater will be 5 times that of the
original feedwater, e.g., a feed concentration of 15 pCi!L wouldresultin 75 pCi/L dischargedto thewastewater
treatmentfacility. Theadvantageofthis systemis that veryhighqualitywateris produced.

Disadvantagesincludehighcapitalandoperatingcosts,perhaps$1.50 to $2.50 per 1,000gallonsproduced.The
loss of 20 percentof the feed water will be a problemfor some communities. Within the sewerplant it is
expectedthat the majority of the radiumwill end up concentratedin the sludge. Significantamountsof land
will berequiredfor land spreadingto meetthe maximumincreaseof 0.1 picocuriepergramon landwith sludge
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applied. Localmunicipal workersare responsiblefor the maintenance,reagenthandlingand ultimatedisposal.
In communitieswhereall or mostof the drinkingwaterthat reportsto awastewatertreatmentplant is abovethe
MCL, some level of training andmonitoring for radiationexposureof sewerworkers in contactwith the sewage
sludge may be warranted.

Systemsthat disposeofthe radioactive byproducts directly on the land

Lime Softening
The addition of chemicalssuch as lime and soda ash causesthe calcium, magnesiumand also - radium to
precipitateas carbonatecompounds,therebysofteningthe water andremovingradiumin the sameoperation.
The sludge generatedby this processis usually sent to dewatering lagoonsand later removed for land
application. An advantageto this systemis that, if the municipality wants to soften the water, this will occur at
the sametime the radiumis removed,andthe treatmentresiduegeneratedby this processis oftenusedon low-
pH soils for soil conditioning.

Disadvantagesto this systeminclude high capital and operatingcosts. Significantamountsof land will be
requiredfor land spreadingto meetthe maximumallowable increaseof 0.1 picocurieper gramon land where
sludgeis applied. Radonexposurelevelsof lime softeningworkersmayneedto bemonitored; It is anticipated
that the radium activity or concentrationof the treatmentresidueon a dry weight basiswould beless than 25
picocuries/g.Localmunicipalworkerswouldbe responsiblefor the maintenance,reagenthandlingandultimate
disposal.

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

Adsorptive media
The radium is collectedon a disposablelong-lived media that requireschangingevery one to severalyears.
Because backwashing is not required, there is no water wasted. Chemical addition is not required. The media
is exchangedwhenit no longerremovessufficientradiumto meettheMCL. The exchangeand transportation
is contractedto experiencedpersonnel. In addition,the spent media will be exchanged while the concentration
ofradiumis low enoughto permit safeand economic transportation and disposal.

Oneadvantageis the simpleoperationof thesystem(no backwashingor chemicaladditions);only operational
monitoringof the equipmentis requiredof the utility operators.Thissimpleroperationresultsin theseworkers
having little exposureto radiation,estimatedat lessthan 10 mrem/year. Theradium-bearingmediais disposed
of in a licenseddisposalsitewith long termmaintenanceandmonitoring-plans;

What are therepercussionsofradium being disposedofinto the sewersystem?

Radium removal systems that discharge into the sewer eitherdischargethe radiumas a liquid (Ion Exchangeor
ReverseOsmosis)or as a solid (Hydrous ManganeseOxide). Whendischargedas a liquid the biological
treatmentconcentratesthe radiuminto thesewagesludge. The degreeof concentrationin the solidsis notwell
documentedbuthasbeenestimatedby theNewJerseyEPAto beinex.cessaf90percent.

The discharge by a licensee of radioactive solids into the sewer system is not allowed by Illinois law but is
being pursued by some municipalities. Virtually 100 percent of these solids would end up in the sewer system
or the sewage sludge.

Dischargeof solids or liquids into a sewer system introducessome potential impacts that needto be
investigated.Someof theseare:
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1. What is the possibility of contaminating the sewer collection system, specifically considering the
probabilityof the scale buildup within the piping and thepossiblesettlingoutof radioactivesolidsin
areas of low flows? Even Ion Exchange and ReverseOsmosishas thepotential for radioactivesolids
to be precipitated within the collection system as scale when the water is mixed with air (CO2 forming
radium carbonates) and water (forming both radium sulfates andradiumcarbonates).

2. What is the potential for sewer worker exposure throughout the sewer system? The ISCORS2 report
indicates a reasonableexpectationthat sludgehandlerscouldbe exposedto levelsthat would require
training as radiationworkersandmonitoring evenif the radioactivityof the sludgeis atrelatively low
levels. The exposure to these workers could exceed that of a nuclear power plant worker, at
wastewater treatment facilities that accept water with radium concentrations above the MCL. (See
ARSReport3)

3. What is the long term impact of the decay of radium and the release of radon gas on land where houses
may be built in the future? Whowill bear the cost if radon mitigation is needed?

4. What is the impactof radium on the flora and faunaof the areawherethe sludge is being spread
especiallyin thecaseof HMO wherediscretehighly radioactiveparticlesare being spread?

5. What are the possibilities of the radiumbeing spreadon the farmland leaching into the near surface
aquifer endangering aquifers that currently have no radium?

6. - What precautions are being taken to ensure that runoff from land application is not endangering
waterways?

7. Who is going to be responsiblefor the long term monitoring of sites where radium contaminated
sludge is spread?Is therea mechanismsothat future landownerswill be informed that radium has
been spread on the land.

8. How many communitieshaveenoughlandavailablefor landapplicationatapplicationratesfar below
whatis currentlypracticed?

What are thepotential repercussionsoflandfill disposal?

While all removalsystemsremoveroughly the sameamountof radiumin a year,adsorptivemediahas a longer
life between disposals than other methods dictating that more radium is held on site prior to disposal. The
concentrationof radium,however,on a dry weightbasis(picocuries/ gram)is lessthan anyothermethodother r
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
spilled media. The media,by its very nature,removesradium from water anddoesnot allow it to leachback
into the water, making the possibility of water contamination very minimal. Disposal occurs in a licensed
landfill appropriatefor the level of radium contained. Eachof these landfills has long term careplans,
maintenance plans and funding in place. Long term contracts for disposal are in place for the Water
RemediationTechnologySysteminsuringa disposalsite until 2040. Removal,transportation,and disposalof
the mediaare performedby workersspecifically trained in the handling of radioactivematerial. Municipal
workersarenot requiredtoperformanyof the servicingormaintenanceof theequipment.

Decommissioningof sites

Each of the radium removal processes are intended for long term use but there will come a time when every
system must be decommissioned. Eachsystemwill require an in-depth evaluation of decommissioning
requirements, but some general observations can be made for each system.
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HydrousManganeseOxide

The filter mediawill haveto be disposedof in an appropriatelandfill or disposalsite and the equipmentwill
have to be decontaminated.The sewer line will haveto be surveyedandappropriateclean up undertaken.
Elevatedlevelsof radium in the pipe scaleshouldbe expected. Special careshouldbe given to thesurveying
and decommissioningof thesewerline. -

Ion Exchange

The ion exchange media will have to be disposed of in an appropriatedisposalsite. The vesselsand pipelines
will haveto be surveyed anddecommissionedif needed. The sewer line will have to be surveyed and
appropriatecleanup undertaken.Elevatedlevelsof radiumin thepipescaleshouldbeexpected.

ReverseOsmosis

Theequipmentandsewerline will haveto besurveyedanddecontaminatedif necessary.

Lime Softening

The vesselsand pipelineswill needto be decommissioned.The most problematicareafor decommissioning
will be to reclaimthe drying lagoons,which maybe extensive. Dependingon the allowedlevel of radium in
soil underlying the lagoons,they may haveto be over-excavatedandthe soil hauledto an appropriatedisposal
site. Thissystemhas the largestfootprint of anysystem.

AdsorptiveMedia

The filter mediawill haveto be disposedof in an appropriatelandfill or disposalsiteand the equipmentwill
havetobesurveyedanddecontaminatedif necessary.Theequipmentis stainlesssteel.

Notes/References:

1. SPARRCProgramVersion 1 (SoftwareProgramto AscertainResidualsRadionuclideConcentrationsJuly
2003 — websitelocationfor downloadingthesoftwareapplicationWebsite www.npdesoermits.com.sparrc.
This is also available directly from WRT.

2. ISCORSTechnicalReport2003-03— ISCORSAssessmentofRadioactivityinSewageSludge:Modelingto
AssessRadiationDoses,Nov 2003. This is alsoavailabledirectly from WRT.

3. American Radiation Services,-Inc. report— Total EffectiveDose Equivalent (TEDE) Calculationsfor
Radium-BearingSewageSludgeUnder VariousExposureScenarios,Jan26, 2004. This report describes
potentialradiationexposurefor sewerworkers. It is availabledirectlyfrom WRT.
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Reference #1

SPA RRC Software Program to Asce.laln ResIdualRadlonudildeConcentmtlone
- - - Downi,j~iandccmmenfssu

HQM! I Downloid SPI

Welcome to the SPARRC Download and Comments Submission Site

What Is SPARRC? -

Several radlonudides such as radon,radIum, alpha emitters,andbeta andphotonemitters are-regulated
by the US Environmental Protection Agency under the Safe DrinkingWater Act When watertreatment
plants remove these contaminants from drinking water sources, thecontaminantsare transferredfrom
feed water to other media Including treatment plant prgcess residuals suth as back asitwater, brine,-
and sludge. The presenceof radlonudidesIn treatment plant wastes, depending onthe-concentratlon
and or load specified In allowable limits, may restrict the use of Inexpensivedisposal options for those
residuals, ln~reaslngtreatment costs. ResIduals may be dassifled as hazardous-under RCRA depending
on the concentrationof co-contaminants present. The cost of residuals disposal. Is also a function of the
volume and/or massof the residuals. Therefore, it Is Important to estimate the quantities as-well as the
concentrationsof radlonudkles and co-contaminants In residuals generatedby Water treatment plants.

SPARRC Is a desktop software application that enables use~rsto analyze the potefltial concentrations of
radlonuclides in residuals from drinking water processstreams. - -

Distribution of SPARRC -

SPARRC Version 1.0 Is In tad public domain and may be copied and distributed freely. We ask that you:

1.Reportany errors orbugs or providecomments.

2.When distributing this program, make sure that all documentation files are induded.

What would you like to do?

Download and Install SPARRC -

Submit comments on SPARRC

http://www.npdespermits.comlsparrc/ - 4/1/2004



Radium DisposalOptions in Illinois

Compliant Water
to Consumer

SOLJD

4%

Ra 226+228 < 5 pCilg

Landfill

Ra 226+228 < 50 pCiIg
(No permitted facilities in Illinois)

Land
Apphcation

Ra 226+228 < 50 pCi/g
No more than

0.1 pCi/g increase in soil

Low Level
Radioactive

Landfill
Ra 226 <222 pCi/g (Idaho site)

Ra 226 <10,000 pCi/g (Washington Site)

Raw Water

Jr

/

/
/

- -.~aste-

Water

#4.

Jr

Local
Landfill

Waterways



Hydrous ManganeseOxide

Raw Water

Jr

I-.

HMO Chemicals

Radium RemovalProcess

Radium
HMO Precipitant

Precipitant
Formed - -

F~adiUm
Loaded~

- Spent
Filter ~-~-

Media

Appropriate
Landfill

I

1~

4

Disposal of radium
bearing solids

into sewer system
/ is prohibited!

Sewer:Pipe -:‘ --

- Waste Water _____

Treatment Plant

/
Sludge

/
Land

-Application--

oR\

‘V

Waste
.Water,

Waterways

Appropriate
- - Landfill

Jr
•0



Ion Exchange

Issues:
Corrosion of piping & values
Sodium in drinking water

I
I
$

I!

Land
Application

Precipitation of
RadiumCarbonates
and Radium Sulfates

Violation of
Copper, Lead &
Zinc limits from

corrosion

Waste Water _____
__________ Treatment Plant_____

Appropriate
Landfill

Waste
-- :Water--

Jr
--p

Waterways

Radium RemovalProcess

1~
-Loaded
Resin

L -,~‘.,j--~-

Exhausted
Resin

Appropriate
Landfill

I -
- - r - —~ ‘I



ReverseOsmosis -
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Summary of Memorandum of Agreement between IEPA and IDNS

1. If sludge is less than 50 pCi!g then land application is permitted.
2. If sludge is land applied it may not increase the radioactivity of the soil by more than 0.1 pCi/g
3. If sludge 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 pCi/g then IDNS must approve disposal method and site.

Sewer Sludge Application Parameters

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

Coding:
required input numbers:

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

- - --15 pCi/L
500 000 ~ t~0Q~g~ ~S%c~llj~tmje.~

182,500,000 gallons! year
10,402,500,000 pCi! 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 I year
Picocuries radium in sewage influent ! year
% 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 I cubic ftsoil
cubic ft of soil needed ! year

sewage treatment plant reports
116,800,000 grams

10,402,500,000

5%
846 ~Pp~i~4Q!~lLm~J~0pct&g
0.47 Picocuries! liter

0.1 ~
98,823,750,000 grams of soil

26,899.50 gI cubic ft.
3,673,814 cubic ft.

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

168.7 acres needed I year
0.76 tons I acre

- ___1.(
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The
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OSWEGO — The processof removing radium
from the village’s water supply should begin this

winter, after contractnegotiationswerecompleted
this weekwith thecompanythatwill do the work.

Village Board membersthis week approveda
$2.8 million contractwith Colorado-basedWater
RemediationTechnologyInc. to rid the water of
radium, a naturally occurring yet potentially
harmful element.

In 2000, the Illinois EnvironmentalProtection
Agency foundthat Oswegowasoneof 130 Illinois
communities with higher-than-normallevels of
radium in their water, and mandatedthat they
eithercorrectthe problem or havea plan in place
to do so by this December.

Village officials originally estimated that it
would cost more than $5 million to completethe

task through filtering or softening, but later
discovered that a process called ion exchange
would do the job more efficiently and for almost
half the price.

“It’s the mostenvironmentallysoundand most

cost-effective way to do what we need to do,”
Village AdministratorCarrieHansensaid.

On average, the village’s five water wells
contain about 6.5 units of radium per liter, 1.5
units higher than the EPA allows. Once the
removalprocessbegins,however,levelsshouldbe
almostundetectable,officials say.

Studies have shown that water with high levels
of radium can causebone cancerif consumedin

October 22, 2003

massquantitiesandovera long periodof time.
Oswegoboardmembersagreedto give the job

to WRT lastMay, but recurringdisputesover the
wording of the contract stalled the process until
this week.

But Mayor Craig Weber said the wait was well
worth it.

He said WRT’s $2.8 million price tag — abouta
third of which will be paid with federal grant
money — was far lower than any other offer the
village received.

Still, trusteesare consideringa “slight” increase
to the village water ratesto help defray the cost,
Weber said.

“This was something that we simply needed to
do,” he said. “It’s going to provide us with safe
drinking water and (contracting with WRT) is
going to save us more than $2 million in the
process. I think we’re all pleased with this
agreement and ready to get the process started.”

Other local communities, including Elburn and
Sycamore, also have used the WRT technology
with good results, officials from those
communitiessaid.

In January,officials in Yorkville approveda $10
million contractwith anothercompanyto remove

radiumusinga methodcalled “cat ion exchange.”
Batavia and Geneva are among other Fox

Valley cities where radium-removal procedures

are also under way.

Oswegowill pay $2.8 million
to remove radium from water

By Ed Fanselow
STAFF WRITER

“... WRT’s$2.8million price tag
wasfar lower thananyother offer

thevillage received.”

— Mayor Craig Weber

“It’s themostenvironmentallysound
andmostcost-effectiveway to do what

weneedto do.”
—VillageAdministratorCarrie Hansen
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Elburn considersfirst water rate increasein 18 years
Newratewill helppayfor radium removalproject, otherinfrastructurecosts

By JenniferDuMont

While Elburn residents may pay 34.5
percent more for water, village officials
pointed out Mondaythat theresidents’glasses
are still half full.

Elburn’s water rates have not changed
since1986, villageofficials explained.During
the past 18 years, the current rate of $2 per
100 cubic feet of water meant that Elburn
residentsbought3.74gallons of waterfor one
penny.

“WRT’s zeolitetechnology
is savingElburn millions of

dollars.”

— Village President
Jim Willey

“Compare that to a gallon of distilled
waterat the storeversusout of the tap,” said
Village PresidentJimWilley. “II’ ourrateshad
beenadjustedfive-percentover the last 18
years,our currentratewould be$4.81 per 100
cubic feet. If our rates were adjusted2.5

) percent, our rate would be $3.12 per 100
cubic feet versusthe$2 we currentlypay.”

While the current cost is the half-full
portion of the glass,the halfempty partis the
additional fundingneededto payfor a village
radium removal system. The mandated
project to removeradium from the village’s
water supply will cost $2.2 million. More
good news can be found when considering
this cost of $2.2 million to use Water
Remediation Technology’s (WRT) radium
removal processis drastically reducedfrom
the$14 million it would cost to usethe lime

) softening method of radium removal, or the
$5 million it would cost to use the ion-
exchangemethod, which was the original
choiceElburnwas preparedto make.

“1 give us a lot of credit for beingnimble
enoughto say we’ve got to look at this new
technology(of WRT’s) that removesradium
and carts it o!’f to an approvedtraceradium
site, instead of redistributing it (as other

radium removalmethodsdo),” saidWilley.
The $2.2 million cost Elburn must invest

for radium removal is further reduced when
the$474,000in federal fundssecuredby U.S.
SpeakerDennis Hastertand the $350,000in
developercontributionsare subtractedfrom
the price tag. This leavesa balanceof $1.7
million to be paid from the village to WRT.
TheArvada,Colo.-basedcompanyalsooffers
a prepaymentplan of the $575,000in capital
costs it will taketo install WRT’s system.By
payingthis amountup front, the village will
saveseveral thousandsof dollars over the
next20 years,thelengthof theWRT contract.

There is further good news here, said
Willey, when you consider other
municipalities are seekinglow-interest loans
to pay for radium removal,when Elburn has
savings to cover the $575,000 prepayment
cost.

“Paying a little more money up front
meanslessmoneyoverall,” saidWilley. “This
is very significant. We were prudent with our
fundsbecausewe knew this wascoming.”

However, the residentswill still needto
pay more for water. Village officials selected
the 34.5-percent increaseas one of three
options. This option will raise the rates to
$2.69 per lOO cubic feet of water, and the
village will savemoney in the long run by
paying capital costs up-front, allowing for
$28,500in recapturecostsandhelping build a
reserveto pay for improvementsto water
mains in town, such as improvementsthat
must be made to increasefire flows in the
northwestquadrantof thevillage.

While increasingthe waterratefrom $2 to
$2.69 per 100 cubic feet, the village plansto
keep the sewerrate at the current $2/100
cubic feet rate, which translatesto an
“effective” rate increasein a homeowner’s
total water bill of 17.25-percent.On an
average,a quarterly householdbill of $80
would increaseto $93.80.

“We neededto raisewaterratesanywayin
my opinion,” said trusteeJeff Humm. “We
needto replaceexisting watermainsandraise
connectionratesfor capital improvements.”

“We didn’t ask for this, but we’re trying to
figure out what to do,” said trusteeJeffrey
Metcaltl “We’ve done the best we can and
we’re farther ahead (becauseof planning
ahead).”

“Tomorrow’s headlineswill probablysay
‘Elburn Considers Raising Water Ratesby
34.5 percent,”but that’s not the wholestory,”
said Willey. “What the headlinesmight not
say, but should, is that Elburn hasn’t raiseits
water rates for 18 yearsand the increaseis
really only a 17.25 percent increaseon the
total waterbill by holding the sewerrate the
same. Also, Elburn can solve its radium
problemwithout borrowing, which represents
a tremendoussavings to future taxpayers.
WRT’s zeolite technology is saving Elburn
millions of dollars over the ion-exchangeor
lime softeningmethods,and Elburn’s radium
will be properly disposedof and not flushed
into streams, spread on a farm field or
dumpedinto an unsuspectinglandfill. We’ve
alwaystried to beenvironmentallyconscious
here.”

“Elburn ~ radium will be
properlydisposedofandnot
flushedinto streams,spread

on afarmfield or dumped
into an unsuspecting

landfill.”

— Village President
Jim Willey

At next Monday’sVillage Boardmeeting,
trustees will vote to approve the 20-year
contract with WRT to remove radium from
the village’swatersupply. Thestateof Illinois
requires municipalities with higher than
acceptablelevelsof radium in their water to
remove the radium from the water. It is
believed that exposureto high enoughlevels
of radium for long enoughperiods of time
maycausecancer.WRT hascompleteda pilot
plant study in Elburn and hasdeterminedits
patented processcan effectively remove
radium here.
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Elburn sees savings in new
water filtering technology

By Linda Girardi
SPECIALTOTHE BEACON NEWS

ELBURN— The village has found
a way to removetracelevels of radium
in its drinking water supplieswithout
significantly raising residential water
rates.

“It’s a tremendous savings,” Mayor
Jim Willey said of the $2.2 million
federally mandated project.

The Village Board is expected
Monday to authorize signing a 20-year
lease agreement with Water
Remediation Technology for a
relatively new technology patentedto
remove trace levels of radium from
drinkingwatersupplies.

Per the agreement,the village’s
water rate would increasefrom $2 per-
100 cubic feet to $2.69 per 100 cubic
feet. The averagequarterly bill per

household would go up from $40 to
$54, village officials estimate.

Elburn’s water rateshave remained

constant since 1986.
Radium is a naturally occurring

element found in deep wells across
northern Illinois. The Environmental
Protection Agency is demanding

municipalities remove the radium to
reduce the risk of cancer over a
prolonged time.

In the last couple of years, the
Village Board has studied the use of
ion exchangeand lime softening that
would require the construction of
centralized plants, costing in the range
of $5 million to $9 million. In addition,
the systemswould haverequiredcostly
operationaland maintenancecosts.

“We had to look at this technology
— the savingswas too great,” Willey
said of the Water Remediation

Technologyproposal.
Water Remediation Technology

radium removal pi’ocess involves
passing Elburn’s drinking water

through a resin to absorbthe radium
out of the water.The filtering systemis
changedapproximatelyonceayear.

Willey said the WRT lease
agreement has a $575,000 capital
prepayment option which could save
thevillage severalthousandsof dollars
overthe life of theagreement.

Elburn is a recipientof a $474,000
federal grant obtained by U.S. House
Speaker Dennis Hastert, R-Yorkville.
The village must fund the remaining

$1.7million balancefor theproject.
“Our village has the funds available

to pay for this project and to take
advantageof the prepaymentoption
withoutany borrowing,”Willey said.



The

Beacon - -
January 22, 2004

Elburn to go high tech
to remove radium

By Linda Girardi
SPECIAL TOTHEBEACONNEWS

ELBURN — The village has agreed to move
forward with a relatively new technology that will
removetrace levels of radium from its drinking water
supplies.

TheVillage Boardthis week authorizedthemayorto
sign an agreementwith the Illinois Environmental
Protection Agency, outlining the village’s
responsibilities relative to funding, preparationand
completionof theprocess.

“There’s an incrediblesavingshereon
behalfofthecommunity,”

—VillageAdministratorDavidMorrison

The IEPA agreement sets a compliance date of
December2005.

“There’s an incrediblesavings here on behalf of the
community,” said Village Administrator David

Morrison, adding there might be even better news next
week when the boarddiscussesthe overall impact on
residentialwaterrates.

Radium is a naturally occurring elementfound in
deep wells across northern Illinois. The EPA is
demanding municipalities and villages remove the
radium to reducethe risk of cancerover a prolonged
time.

The Village Board has studied the use of ion
exchangeand lime softening that would require the
constructionof centralizedplants, costingbetween $5
million and$9 million. In addition, thesystemswould
requireon-goingoperationalandmaintenancecosts.

Mayor Willey said the village receiveda $475,000
federal grant through the help of U.S. HouseSpeaker
Dennis Hastert.The village would leasethe equipment
to eliminate additional costs.

“For an unfunded mandate, to save the citizens this
much money is huge,”Trustee Craig Swan said.

Village EngineerBill Gain, of Rempe Sharpe&
Associatesin Geneva,said the Water Remediation
TechnologyZ-88 radium removal processinvolves
passingElburn’s drinking water through a resin to
absorbtheradium.The filtering systemis changedonce
ayear.

The processwould involve building two structures,
resembling farm silos at Well No. 3 and Well No. 4 on
First Street and North Street.

Gain said the Well No. 4 structurewould standabout
28 feet aboveground. It would sit four feet below
surfaceandwould be situatedaway from the Veterans
Memorial.

“For Well No. 3, we recognize it is a residential area
and we’ll sink it into the ground about 12 feet, giving
the structure a height of approximately 19 feet,” Gain
said.

“We havegonethrough thepilot
testing,so weknowtheprocessdoeswork

and it wasacceptedby theIEPA. That
removedmostof theriskout of it.”

—VillageEngineerBill Gain

“We havegonethroughthepilot testing,so weknow
the processdoes work and it was acceptedby the IEPA.
That removed most of the risk out of it.”

Constructionis scheduledto begin in March 2005.
Gain said the system would not drastically alter the
conditionof thedrinking watersupply.

“There may be somedifference,”he said, “but not a
greatdifference.”


