
Ms. Dorothy,M. Gunn,Clerk ~EC07 ~
Illinois Pollution ControlBoard
JamesR. ThompsonCenter STATE OF ILLl~~d
100 W. RandolphStreet,Suite11-5000 poUutiOfl Contro
Chicago,Il 60601

Re: DocketNumberR-04-021 n ~
Revisionsto RadiumWaterQuality Standards \&~~

DearM. Gunn:

Thank you for this opportunity to providecommentson the referencedissue. Pleaseinclude
themwith therecordof this docket.

Radium is currently regulatedunder Sections302.207. a and b of Illinois’ Water Quality
Standardsfor generalusewaters. Paragrapha addressesgrossbetaconcentration,andparagraph
b limits radium226.

The USEPA hascompletedextensiveresearchon the effectsof pollutants in the environment.
The Agencystateson its TechnologyTransferNetworkAir ToxicsWebsitethat “No information
is available on the acuteeffects of uranium, radium, or radon in humans.” My review of
availableliteraturehasfailed to find anystudy identifying acutetoxicity levelsof radiumfor any
animal, which would be translatedinto a water quality standardbelow the currentgrossbeta
WQS.

Radium’s chroniceffectson humansaswell aswildlife can be documented,but the resultant
waterquality standardsshouldnot be basedupon acute toxicity. The end resultof a chronic
versusacute toxicity loading is that the assumedstreamflow associatedwith the calculated
dischargelimits of wastewatertreatmentplants. Typically, for most pollutants, wastewater
treatmentplant dischargelimits arebasedupontheacutetoxicity andthe tenyearsevenday low
flow. This is the appropriateway to protectwildlife from acutetoxicity for pollutantssuchas
ammonia,dueto thefact that short termexposuresto ammoniumaretoxic to wildlife. Radium,
on the otherhand,doesnot presentsimilaracuteenvironmentalhazards.If a radiumstandardis
to bemet, then the NPDES limits shouldbe basedon annualaverageflows insteadof ten year
sevenday low flows.

If a waterquality standardis to bebaseduponchroniceffectsof humansorwild and domestic
animals, then the currentlevel associatedwith drinking water standardswould be appropriate.
This level hasbeenstudiedand documentedto assureprotectionfrom the chronic effectsof
radium. The level is basedupon long term consumptionof the waterat the 9S~percentileof
waterusage. Onceagain this limit is basedon long term usageand chroniceffects. Primary
contact in surfacewaters would presenta significantly lower health risk due to the limited
amountof consumptionandcontactof thewatersas comparedto drinkingwater.

Communities that have radium in sourcesfor drinking water have a limited number of
alternativesfor reducinglevels. Many of thesealternativesgeneraterecycle streamsthat are



dischargedto sanitarysewers. By requiringNPDESdischargelimits bebasedon tenyearseven
day low flows and that the allowablelevel is only twentypercentof what is consideredsafe to
drink, the cost effective method of addressingradium throughout the community will be
affected.

There is limited information on cost effectivemethodsfor removalof radium in wastewater
treatmentplants. Activated sludgeprocesseshave beenfound to removebetweentwenty to
eighty percentof influent radiumin waste sludge. While the literature on removal is scarce,
apparentlythemechanismfor removal is eitherchemicalprecipitationor absorptioninto waste
sludge. An oversimplified model may attribute the twenty percent base line removal as
absorptionandthe remainingsixty percentto be dependantuponplantchemistry.

USEPA researchon thematerhasidentifiedbarium sulfateand gypsumaspossiblecoagulants
for radium. Barium maybe found in traceamountsin wastewater,but it probablyis not present
in sufficient quantitiesto accountfor radium removal. The componentsof gypsum (CaSO4
2H20) are found in most wastewaters. How these componentsare allocated to different
compoundsis dependantuponmanyvariables. Calciumis found in waterhardnessthat may be
usedfor nitrification. Sulfur compoundscanbe foundin manyformsthat tendto dependon pH
and dissolved oxygen of the sewageas it travels through the sewer system and treatment
facilities.

In orderfor either coagulantto assistin theremovalof radium,thesulfurmustbe in theform of
sulfate. Sulfatesare removedfrom wastewaterswhen anaerobicconditions exist. Treatment
plants designedto removephosphorousbiologically, are requiredto include anaerobiczones
which will alsoremovethesulfatesfrom themixed liquor. Improvementsthat will resultin the
reduction of phosphorousto the watersof the State, may reducePOTW’s ability to remove
radium.

Treatmentmethods to further reduce radium levels at wastewatertreatment facilities are
essentiallythesamemethodsavailablefor potablewatertreatment. Mostof thesemethodsresult
in a backwashstreamrelativelyhigh in radium. Thesemethodswould not be feasible,because
theycouldnot bedischargedto surfacewaters. Theonly methodsthatcouldbe usedto arethose
that removetheradiumin a sludgeor on afilter mediathatis concentratedanddisposedof.

The typical sourceof radium for communitiesis from the raw water from deepwells. If a
communityis to treatits sourcewater to meetdrinking waterstandards,thenthe cost effective
method of reducingradium in wastewatertreatmentdischargeswill most likely be removal
facilities for the raw water. This will also apply to those communities that currently meet
drinking water standards,but have POTW dischargesgreaterthan the WQS. The allowable
treatmentmethodswill be limited to thosethat do not generateconcentratedwastestreamsthat
will needto betreatedaswastewater.

Enforcementof the currentwater quality standardwill have the effect of creatingde facto
drinking water standardthat is not basedupon the protection of humanhealth, but on the
wastewatertreatmentlimits. DevelopingNPDES limits basedon ten yearsevenday low flows
in the streamwill further magnify the discrepancybetweenthe WQS and the drinking water



limit. Communitiesthat are including biological nutrient removal in thewastewatertreatment
processwill befurtherpenalizeddueto requirementsassociatedwith theprocess.
Thankyou for thisopportunity to providetheBoardwith my comments.

Sincerely,

E
CurtisA. Craigmile,P.E.
11617West

194
th Street

Mokena,Ii 60448


