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BEFORETHE ILLINOIS POLLUTION CONTROLBOARD CLERK~SOF

NOV 24 21)04
IN THE MATTER OF: )

STATE OF ~

REVISIONSTORADIUM QUALITY ) R 04-21 Pdllut~onContro’ ~

STANDARDS: PROPOSEDNEW 35 ILL. ADM ) (Rulemaking—Water)
CODE302.307andAMENDMENTS TO )
35 ILL. ADM. CODE302.207and302.525 )

SUPPLEMENTAL INFORMATION

NOW COMES the City of Joliet through one of its attorneys,Roy M. Harsch, and

submitsthis SupplementalInformation, as agreedto at the hearingheld on October21 and

October22, 2004,to the Illinois PollutionControlBoard(“Board”) andtheparticipantslisted on

theServiceList.

TheCity ofJoliet is providingthefollowing SupplementalInformation:

1) Attachment1. TheCalculationoftheBenefitto PublicCostsin DollarsPerPerson—

remfor LandApplicationofBiosolidspreparedby Mr. DennisDuffield.

2) Attachment2. A reportentitled “EvaluationofRadiumRemovalImpactsto Study
HandlingattheEastsideandWestsideWasteWaterTreatmentFacilities,” preparedby
ClarkDietz, Inc. anddatedAugust2004.

3) Attachment3. A reportentitled “Reportof Surveyat WestsideWasteWaterTreatment
Plantin City ofJoliet, Illinois,” preparedby RSSI,anddatedNovember15, 2004.

4) Attachment4. A reportentitled “Reportof RESRADDoseModelingfor WasteWater
TreatmentPlantSludgeAppliedto LandCurrentlyUsedfor Agriculture,”preparedby
RSSI,anddatedOctober18, 2004.

CHO2/ 22352356.2



WHEREFORE,theCity ofJolietby oneof its attorneysrequeststhatthesefour

attachmentsbe includedasExhibits in therecordofthis procedure.

Roy M. Harsch
GardnerCarton& DouglasLLP
191 NorthWackerDrive
Suite3700
Chicago,fllinois 60606
(312)569-1441
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CERTIFICATEOF SERVICE

I, the undersigned,certify that I havefiled with thePollution Control Boardandserved

theattachedSupplementalInformationuponthepersonto whomit is directed,by placingit in an

envelopeaddressedto:

TO: DorothyGunn,Clerk
Illinois PollutionControlBoard
JamesR. ThompsonCenter
100W. RandolphStreet,Suite 11-500
Chicago,Illinois 60601

SEE ATTACHED SERVICE LIST

Andmailing it by First ClassMail from Chicago,Illinois onNovember24, 2004,with sufficient

postageaffixed.
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R 04-21SERVICE LIST

DeborahJ. Williams
AssistantCounsel
Illinois EnvironmentalProtectionAgency
P.O.Box 19276
Springfield, IL 62794-9226

Albert F. Ettinger
EnvironmentalLaw & Policy Center
35 EastWackerDrive, Suite 1300
Chicago,illinois 60601

MatthewJ.Dunn
Office oftheAttorneyGeneral
EnvironmentalBureau
188 WestRandolph,

20
th Floor

Chicago,Illinois 60601

Amy Antoniolli
Illinois PollutionControlBoard
100WestRandolphStreet,Suite11-500
Chicago,Illinois 60601

ClaireA. Manning
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Springfield, Illinois 62701

RichardLanyon
MetropolitanWaterReclamationDistrict
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Chicago,Illinois 60611
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MetropolitanWaterReclamationDistrict
OfGreaterChicago
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Cicero,Illinois 60804
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DennisL. Duffield
City ofJoliet
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921 B. WashingtonStreet
Joliet, illinois 60431

StanleyYonkauski
Illinois DepartmentofNaturalResources
OneNaturalResourcesWay
Springfield,Illinois 62702-1271

JoelC. Stemstein
Office oftheAttorneyGeneral
EnvironmentalBureau
188 WestRandolph,

20
th Floor

Chicago,Illinois 60601

William Seith
Total EnvironmentalSolutions
631 B. ButterfieldRoad,Suite315
Lombard,Illinois 60148

JohnMcMahon
Wilkie & McMahon
8 EastMain Street
Champaign,Illinois 61820

LisaFrede
CICI
2250E. DevonAvenue,Suite239
DesPlaines,Illinois 60018

JeffreyC. Fort
LetissaCarverReid
SormenscheinNath & Rosenthal
8000SearsTower
233 SouthWackerDrive
Chicago,illinois 60606-6404
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Calculation of the Benefit to Public Costs in Dollars I
Per Person — rem For Land Application of Biosolids

The Nuclear Regulatory Commission (NRC) gave recommendations of $2,000/person-
rem in NUREG-1 530 Assessment ofNRC’s Dollar Per Person-Rem Conversion Factor
Policy, published in 1995.

The benefit to the public is that costs are saved by continued land application of I
biosolids(wastewater treatment plant sludge). The savings associated with land I
applications were calculated by Clark Dietz, Inc in the report entitled “Evaluation of
Radium Removal Impacts on Sludge Handling at the Eastside and Westside I
Wastewater Treatment Plants” The report provides 20 year costs and must be adjusted
to 25 years. Adjustments were made to the operating costs only. I

Joliet Eastside Joliet Westside Total I

Capital $4,050,000.00 $3,645,000.00 $7,695,000.00 I
20 year operating
increase $15,647,933.55 $11,804,581.45 $27,452,515.00 I

20 year total $19,697,933.55 $15,449,581.45 $35,147,515.00 I

25 year total $22,543,836.32 $17,596,490.56 $40,140,326.88

The costs to the public are the cost associated with additional radiation exposure. The
Nuclear Regulatory Commission published costs in 1995 of $2,000 per person-rem.
This cost inflates to $2,500 per person-rem in 2004 using the consumer price index.

Using the radiation dose for 25 years from the RSSI Study entitled” REPORT OF I
RESRAD MODELING FOR WASTEWATER TREATMENT PLANT SLUDGE I
APPLIED TO LAND CURRENTLY USED FOR AGRICULTURE” The 25 year doses
are as follows” I

Joliet Joliet I
Eastside Westside Total

50.19000 mrem 120.58 mrem 170.77 mrem
convert to I
rem 0.00100 rem/mrem 0.00100 rem/mrem 0.00100 rem/mrem

0.05019 rem 0.12058 rem 0.17077 rem



Acres
receiving I
biosolids 705.00 405.00 1,110.00 I
homes per
acre 3.00 3.00 3.00 I

homes 2,115.00 1,215.00 3,330.00 I

CHO2/22352525.1 I
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Evaluation of Radium Removal Impacts to
SludgeHandling at the Eastsideand
WestsideWastewater Treatment Facilities

Prepared for:

City of Joliet

Clark Dietz, Inc.
1817 South Neil Street, Suite100
Champaign, IL 61820

August 2004



EvaluationofRadiumRemovalImpactsto SludgeHandling attheEastsideand

WestsjdeWastewaterTreatmentFacilities

Joliet. Illinois
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EvaluationofRadiumRemovalImpactsto SludgeHandlingat theEastsideand

WestsideWastewaterTreatmentFacilities
Joliet. Illinois

1 INRODUCTION

1.1 Project Background and Objective

The City of Jolietcurrentlyownsandoperatestwo wastewatertreatmentfacilitieswhich
treatthe City’s wastewater.The EastsideW\VTP, locatedon the eastsideof the River, has
the capacityto treatanaveragedaily flow of 18 MGD, while the WestsideWWTP hasthe
capacityto treatanaveragedaily flow of 14 MGD. In addition,a third wastewatertreatment
plant,locatedon the far westernedgeof the City in KendallCounty, is currentlyunder
construction,which hasthe capacityto treat3.2 MGD.

The EastsideandWestsidetreatmentfacilities consistof thesecondaiytreatmentactivated
sludgeprocesswith primarysettlingupstreamof the aerationtanks.The clarified effluent is
sentdirectlyto the receivingstreams.Thewastebiosolidsfrom the activatedsludgeprocess,
as well as theprimarysludge,is sentto the anaerobicdigestersfor stabilization.After sludge
stabilization,the stabilizedsludgeis storedin holdingtanksto be landappliedon local
farmers’ fields.

As partof the City’s continuedpopulationgrowth,the City is currentlyin theprocessof
providingupgradedandexpandedwatertreatmentfacilities. Regulationsrequirethe City to
removeradium from the watersupply.Due to the typeof radium removalequipment,
concentrateddischargesof filter backwashfrom the co-precipitationof radiumwith hydrous
manganeseoxideswill be dischargedto the sewersystem,causingradiumto accumulatein
the biosolids.The radium accumulationin the biosolidswill be similar to the radium
accumulationoccurring atthe presenttime. The wastesludgeto be land appliedmayexceed
the allowedamountsradiumandmayrequire thatthe wastesludgeis disposedof in a landfill
ratherthancontinuingwith the currentpracticeof landapplication.

The purposeof this reportis to reviewthe costs,as well as advantagesanddisadvantages,of
changingfrom the practiceof landapplicationof biosolidsto disposalof the biosolidsin a
landfill.

Clark Diet:. Inc. 2 August2004



EvaluationofRadiumRemovalImpactsto SludgeHandlingat theEastsideand
WestsideWastewaterTreatmentFacilities

.Joliet, Illinois

2 EXISTING SLUDGE HANDLING AND DISPOSAL METHODS -

2.1 WestsideWastewater Treatment Plant

The WestsideWastewaterTreatmentPlantwasdesignedfor an averagedaily flow of 14
MGD anda peakflow of 28 MGD. Theplant consistsof an influent pumpstation\vhich
pumpsthe flow to aninfluentchannelwhereit flows by gravity through aParshallflume to I
the grit removal tanks.The wastewaterthenflows to theprimaryclarifiers for primary -

treatmentandthenon to the aerationtanksfor removalof CBOD andammoniafrom the I
wastewater.After secondaryclarification,the treatedwastewateris dischargedto the Des -

PlainesRiver.

The primarysludgefrom the primaryclarifiers,andthe wastesludgefrom the secondaiy
clarifiers, areboth sentto anaerobicdigestersfor sludgedigestion.The digestedsludgeis
thentransferredto sludgestoragetanks whereit is held in storageuntil it canbe landapplied
to local farm fields. Thereareno thickeningprocessunits prior to the sludgestoragetanks.It
is estimatedthat the sludgestoragetankdecantsystemwill allow the operatorto thickenthe 1
sludgeto the 6 to 8 percentrangewhile in storage. I

Basedon the recordsfrom the City of JolietLandApplicationProgramfor 2003,the amount
of biosolidsproducedby the WestsideWWTP andlandappliedwas895.3diy tons. This I
amountedto a liquid volumeof sludgeof 8.69 million gallons.

2.2 EastsideWastewaterTreatmentPlant 1

The EastsideWastewaterTreatmentPlantwas designedfor an averagedaily flow of 18.2
MGD andapeakflow of 45 MGD. The plantconsistsof an influent pumpstationwhich
pumpsthe flow to an influent channelwhereit flows by gravity to the grit removaltanks.
Thewastewaterthenflows to the primalyclarifiers for primarytreatmentandthenon to the
aerationtanksfor removalof CBOD and ammoniafrom the.wastewater.After secondaty
clarification,the treatedwastewateris dischargedto the DesPlainesRiver. I

The primarysludgefrom theprimaly clariflers,andthe wastesludgefrom the secondary
clarifiers,areboth sentto anaerobicdigestersfor sludgedigestion.The digestedsludgeis
thentransferredto sludgestoragetankswhereit is held in storageuntil it canbe landapplied
to local farm fields. A gravity belt thickenerthickensthe wasteactivatedsludgeand-the
digestedsludge.

Basedon the recordsfrom theCity of JolietLandApplicationProgramfor 2003,the amount
of biosolidsproducedby theWestsideWWTP andlandappliedwas2217.3dry tons.This
amountedto a liquid volumeof sludgeof 17.03million gallons.

Clark Diet:. Inc. 3 August2004



EvaluationofRadiumRemovalImpactsto SludgeHandlingat the Easisideand
WestsideWastewaterTreatine;itFacilities

Joliet, Illinois I

2.3 Land Application of Sludge -

Both the EastsideandWestsidewastewatertreatmentsuselandapplicationas the ultimate
disposaloption for the wastewatersludgegeneratedby the treatmentprocess.The sludgeis
storedonsitein largesludgestoragetanksandis takento local farm fields by contractsludge
haulers.

The City currentlyusesabout23 different landapplicationsiteswith a total areaof
approximately1287 acres.All of thesesitesare locatedin Will County, Illinois. The I
biosolidsareappliedduringapproximatelysix monthsout of the year.A total of 25.7 million -

gallonsof biosolidswereappliedin 2003.

The local farmersagreeto takethe biosolidsin orderto providethe nitrogenrequiredfor the
crops.Thereis a substantialdifferencebetweenthe biosolidsgeneratedby the Eastsideplant
andthe biosolidsgeneratedby theWestsideplant.TheEastsidebiosolidsarelower in
nitrogenandthereforerequiremorevolume peracre(approximately32,300gal/acre).The
Westsidebiosolidsareableto meetthe crop nitrogenrequirementswith approximately
21,400gals/acre.The plantpersonnelattemptto obtain6 to 8% solidsin the sludgestorage
tanksin orderto reducetransportationcostsandallow for morenutrientvalueper gallonof
biosolids.

The site applicationlife for the farmfields is basedon total phosphorusappliedandis
generallylimited to five years.The applicationof sludgeto a field maynot occuroverfive
consecutiveyears,but maybe appliedover 10 or moreyears.Applicationto a specific field I
duringa yeardependson the cropsplanted,harvesttime, rainfall, andotherfactors.The -

sludgeis appliedto the farm field usingchiselplows that inject the sludge6~’to 8” underthe I
surface. -

The sludgefrom bothplantsconsistentlymeetsClassB requirementsfor sludgedisposalby
landapplication.The anaerobicdigestionprocessprovidesenoughdetentiontime anda high
enoughtemperatureto control pathogenicmicroorganisms.Themajority of thebiosolidsare
injectedbelowthe soil surfaceto allow nutrientsto be readilyavailableto the crop roots.

2.4 Current Costsfor Land Application

The City bids out for the haulingservicesto haul thebiosolidsto the farm fields for land
application.Thecostfor haulinganddisposalat thefarm fields hashistorically rangedfrom I
2 to 2.4 centspergallonaccordingto City records.Thisresultsin anapproximateannualcost -

of S617,000basedon the 2003volumesof sludgeremovedfrom thewastewatertreatment I
plants.TheCity doesnot chargethe landownersfor thebiosolids. -

Clark Diet:, Inc. 4 August2004



EvaluationofRadiumRemovalImpactsto SludgeHandlingat the Eastsideand
WestsideWastewaterTreatmentFacilities

Joliet. Illinoi.r

3 IMPACT OF WATER TREATMENT RESIDUALS

3.1 Radium Removal Requirements

TheSafeDrinking Wateract requiresthe removalof radium from drinking watersupplies
downto the level of 5 picocuriesper liter. The City of Joliet’swatersupplycontains
naturallyoccurringradiumat a level abovethe required5 picocuriesper liter limit. TheCity
is in the processof evaluatingwatertreatmenttechnologyto be installedat thenewwater
treatmentfacilities for the removalof radiumfrom the watersupply.

3.2 ProposedWater Treatment Technology

The radiumremovaltechnologybeingconsideredat presentis hydrousmanganeseoxide
technology.The backwashfrom the regenerationcycle will containconcentratedformsof
radiumwhich canbe dischargedto the City~swastewatercollectionsystem,andeventually,
to the treatmentfacilitiesdownstream.While theconcentrationof radium in the backwash
streamwill behigher thanthe naturallyoccurring radiumlevels, themassloadingof radium
to thewastewatertreatmentplantsis not expectedto changedueto the mechanismsby which
radiumis absorbed.

3.3 CurrentRadiumLevelsin Existing Sludge

The proposedwatertreatmenttechnologyis not expectedto increasethe amountof radiumin
the sludge.Testson the sludgeandthe faimers~fields haveindicatedradiumlevels that have
not exceededbackgroundlevels of radium.

Sincethe massloadingof radiumis not expectedto change,thequantityof radium in the
wastesludgefrom the plant is not expectedto changefrom the currentlevels.Therefore,the
amountof radiumcurrentlybeing appliedwith the biosolidsto farm fields will not be
increaseddueto the installationof new watertreatmenttechnology.

Clark Diet:, Inc. 5 August2004



EvaluationofRadiumRemovalImpactsto SludgeHandlingat theEastsia’eand

WestsideWaste~t’aterTreatmentFacilities
Joliet. Illinois

4 ANALYSIS OF LANDFILL OF ALTERNATIVE

4.1 DesignObjective and Approach

In evaluatingthe rangeof feasiblealternativesfor the ultimatedisposalof sludge.if land
applicationis not availabledueto radiumissues,theoptionsthat areavailableto the City are
limited. Sincethereis a limiting constituentin the sludge(radium), optionssuchas
compostingandeventualuseas soil amendmentwill havethe samelimitations as land
application.Therefore,the only option availablefor ultimatedisposalis disposingof the
sludgein a landfill.

In orderto decreasethe amountof solids to the landfill, additionalprocessessuchas
incinerationcanbe considered.Due to the high capitalcost, significantincreasein operation
andmaintenancecosts,andthe air pollution control considerations,the option of incineration
will not be consideredat this time. Instead,landfill disposalprecededby dewateringof the
sludgewill be evaluated.

Landfill disposalwill requireadditionaldewateringof the sludgein orderproducea cakelike
productwithout anyfree water.Belt filter pressdewateringfacilities will be requiredto
accomplishtherequireddewatering.

Belt filter pressescantypically achievebetween18 to 25 percentcakesolids. In orderto be
conservativein the amountof sludgedewateredanddisposedof in the landfill, the cake
solidswill be assumedto be 16% in the dewateredsludge.Thiswill producea somewhat
highervolumeof driedsludgefor landfill disposal.The estimatedsludgeproductionfrom the
wastewatertreatmentplants,basedon designcapacityflow rates,is as follows:

EastsidePlant

Daily Productionat6% Solids(wet) 40,000 gpd
Annual Productionat 6% solids(wet) 14,600,000 gal
Annual Productionat 16% solids(wet) 5,475,000 gal
Annual SolidsProduction 47,487,960 lbs

WestsidePlant

Daily Productionat 6% Solids (wet) 34,000 gpd
Annual Productionat 6%solids (wet) 12,410,000 gal
Annual Productionat 16%solids(wet) 4,653,750 gal
Annual SolidsProduction 40,364,766 lbs

ClarkDiet:, Inc. 6 .4ugust2004



EvaluationofRadiumRemovalImpactsto SludgeHandlingat theEastsideand

WestsideWastevt’aterTreatmentFacilities

Joliet, Illinois

Therefore,the total solids requiring landfill disposalis approximately43,927tons. This
amountof materialwill requirehauling from theplant anddisposalat thelandfill.

4.2 CapitalCostsfor New SludgeDewateringFacilities

New sludgedewateringfacilities will consistof the following componentsat eachof the
wastewatertreatmentplants:

New building: A newbuilding will be requiredto housethe dewateringequipment.

Dewateringequipment: The dewateringequipmentwill consistof belt filter presses,sludge
feedpumps,sludgeconditioningequipment,polymermixing andfeedingfacilities, conveyor
belts,sludgehoppersandtruck loadingareas.

Dried sludgestorage: In orderto accountfor schedulingof trucks to haul sludgeto the
landfill, sometypeof driedsludgestoragefacilities will be needed.This will most likely
consistof a largepolebarntypebuilding.

Odorcontrolfacilities: The sludgedewateringbuilding andthe sludgestoragebuilding will
be the sourceof significantodors.Therefore,extensiveodor control facilities will be
requiredto removethe requiredair changesperhour andtreatthe air for odorsfrom these
two buildings.

Sitepiping: Significantpiping modificationswill berequiredin order to route digested
sludgefrom the digestersto a new dewateringbuilding.

Electrical: Thenew dewateringfacilitiesandodorcontrol equipmentwill require thatnew
electricalbe routedfrom the existingMCC~sto the new buildings.

The capitalcostsfor new sludgedewateringandodorcontrol facilitiesareestimatedas
follows:

EastsidePlant

New Building $750,000
DewateringEquipment $500,000
OdorControl $750,000
Dried SludgeStorage $450,000
Electrical $200,000
Site Piping $250,000
Site Restoration $50,000
Miscellaneous $50,000

ConstructionCostSub-Total $3,000,000

Clark Diet:, Inc. 7 August2004



EvaluationofRadiumRemovalImpactsto SludgeHandlingat theEast.ci~leand
WesisideWastewaterTreatmentFacilities

Joliet, Illinois

Contingency $600,000 -

Non-ConstructionCost $450,000

ProjectTotal $4,050,000

WestsidePlant

New Building $750,000 I
DewateringEquipment $500,000 -

OdorControl $550,000
Dried SludgeStorage $350,000 -

Electrical $200,000 I
SitePiping $250,000 -

SiteRestoration $50,000
Miscellaneous $50,000

ConstructionCostSub-Total $2,700,000
Contingency $540,000

Non-ConstructionCost $405,000

ProjectTotal $3,645,000 I

4.3 Annual 0 & M Costsfor New SludgeDe~vateringFacilities -

In addition to the capitalcostsdiscussedabove,therewill beongoingannualcoststo operate
andmaintainthe facilities, aswell as thehaulinganddisposalcostsfor thedried sludge.The
annual0 & M costs,for both the EastsideandWestsideplants,areestimatedasfollows: I

Operationof presses(Power,staff, polymer) $400,000
Odor control facilities $350,000
Haulingcostsat $7.00per ton (44,000tons) $308,000 I
Disposalcostsat $30.00per ton $1,320,000 -

Total $2,378,000

Therefore,the estimatedannualcostfor operatingnew sludgedewateringfacilitiesandfor
haulinganddisposingthe driedsludgeat a landfill is approximately$2,400,000per year.
This is a significantincreasein operatingcostsfor theCity of Joliet.This annualamounthas
a presentworthvalueover20 yearsat the currentrateof inflation is approximately$37
million dollars.

ClarkDiet:, Inc. 8 August2004 I



EvaluationofRadiumRemovalImpactsto SludgeHandlingat the Eastsia’eand
WestsideWastewaterTreatmentFacilities

Joliet. Illinois

4.4 Other Costs

In addition to thecapitaland0 & M costslistedabove,therearea numberof othercostsdue
to switchingto landfill disposal,someof which arenot as easilyquantified.Thesecosts
includethe following:

Useof availablelandfill space: The amountof sludgeto bedisposedof in a landfill is
approximately44,000tonsperyear.By usingthis availablelandfill spacefor sludgedisposal
it reducesthe capacityavailablefor normaldomesticwastedisposal.Normaldomesticsolid
wastegenerationis estimatedto be approximately4.4lbs per personper day.At this rate,
andconsideringeachhouseholdto consistof 3.5 persons,disposalof wastesludgeat a
landfill will usethe equivalentcapacityof over15,000householdseachyear.

It is gettingmoreandmoredifficult eachyearto site andpermit landfills. Therefore,this
disposalalternativedoeshaveasignificant impacton the availablelandfill capacity.

Nutrient value ofsludge: The sludgewhich is currentlyland appliedprovidesa substantial
nutrientbenefit to the local fannerswhoparticipatein theprogram.Thenutrientcomponents
of the existingbiosolidsconsistof nitrogen,phosphorus,potassium,copper,zinc and
manganese.The fertilizervalueof the appliedbiosolidshasbeenestimatedat $30.28per acre
in the first yearof theprogramandat $44.65peracrein the fourthyearof the program.On
the average,the fertilizervalueis $37.47peracre. Basedon atotal acreagein the programof
1287 acres,the currentbenefitto the local farmersis a cumulativeannualsavingsof
approximately$48,000.

If the City is requiredto switchto landfill disposal,the local farmerswill havethis added
costdueto the requiredpurchaseof fertilizer for their fields.

Abandonmentofexistingfacilities: Theexistingsludgestoragefacilitieswould no longer
be requiredif the biosolidswere disposedof in a landfill. Thesefacilities consistof large
sludgestoragetanksas well as mixing andtransferpumpingsystems.Therearevery few
equipmentitemsfrom thesesystemsthatcanbeusedin the new dewateringfacilities.
Therefore,thesefacilitieswill be abandonedandthe capital investmentwill be returningno
valueas the facilities sit in amothballedstate.

The constructioncostof the existing sludgestorageinfrastructureat the EastsideWastewater
TreatmentPlantwas$2,964,330.The constructioncostof the existingsludgestorage
infrastructureat theWestsideWastewaterTreatmentPlantwas$4,075,000.Therefore,the
totalcostof existinginfrastructurethat would be abandonedby going to landfill disposalis
approximately$7,000,000.

Clark Diet:. Inc. 9 August2004



EvaluationqfRadiumRemovalImpactsto SludgeHandlingat theEastsideand
WestsideWastewaterTreatmentFacilities

Joliet. Illinois

5 RECOMMENDATION

Basedon the costsrequiredto switch to landfill disposalof the sludge,the landfill disposal
option of the sludgeis not costeffective.The costsaresummarizedas follows:

20 20

S7.695.000 $0

$0 $0

$7,695,000 $0 -.

$2378.000 . 5617.000

$37,071,028 . . . - $9,618,513

Total Life CycleCost- PresentValue ~ .~

As canbe seenfrom the abovetable,the presentvaluelife cycle costis over$44 million
dollars,versusunder$10 million dollarsfor theexisting landapplicationpractice.This does
not accountfor thecostof abandoningfacilities, thenutrientvalueofthesludge,or the
landfill spacetakenup by landfill sludgedisposal.

Therefore,sincelandfill disposalof sludgeis not requiredfor environmentalreasons,it is
recommendedthat the currentpracticeof landapplicationof the sludgeon local farmers~
fieldsbe continuedas it is the mostcosteffectiveoption for ultimatesludgedisposal.

Proposed Existing
Parameter Landfill Land Application
PlanningPeriod.years
Inflation Rate.%

CapitalCost
InstallationCost
PresentValueCapital Cost

OperatingCostsperYear
PresentValueOperatingCost

2.5 2.5
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INTRODUCTION

On October 15, 2004, RSSI performed a survey and a sludge sample was
collected at the Joliet Westside Waste Water Treatment Plant (WWTP)
to measure the dose rate at the surface of sludge tanks and for
analysis for the radium concentration in the sludge.

METHODOLOGY

Direct Reading

Radiation levels were measured at the surface of sludge storage tank
no. 4 to determine if areas of elevated radiation were present. The
measurements were made using a Ludlum Model 3 survey meter with a
44-9 pancake probe. The probe was moved slowly approximately 1
centimeter from the surface of the surface and the tank between 3 to
6 feet above the base.

Exposure rate measurements were made at the surface of columns in a
Water Remediation Technology, LLC (WRT) demonstration project. The
demonstration project removes radium from a water flow of
approximately one gallon per minute (gpm) . The removed radium is
retained in four columns through which the water flows in series.
The exposure rate measurements were made using a Ludlum Model 3
survey meter with an Eberline HP—270 probe. The probe was moved
slowly approximately 1 centimeter from the surface of the columns to
located the areas of highest exposure rate for each column. At 1
gpm much less radium is removed than would be removed by a
production unit.

The Ludlum Model 3 is a general-purpose portable survey instrument.
It is used with a Ludlum Model 44-9 pancake type Geiger-Mueller (GM)
detector or an Eberline HP-270 energy compensated GM detector. The
Model 44-9 is sensitive to charged particle radiation, such as alpha
and beta radiation, and has limited sensitivity to photons. The HP-
270 is energy compensate, having a flat exposure rate response
between 70 keV and 1.3 MeV. With its beta shield closed it is
insensitive to particulate radiation.

Dose rates were measured using a Health Physics instrument (HPI)
model 1010 survey meter. Dose rates were measured at the surface of

the tank in the same areas as the radiation levels were measured.
The HPI Model 1010 is a portable survey meter with a soft tissue
equivalent gas multiplication chamber. It measures deep dose and



deep dose rates from photons and penetrating particles in continuous -

or pulsed radiation fields. The reading in mrad/hour is multiplied
by the quality factor to obtain the dose equivalent in mrem/hour.
The quality factor for beta and gamma radiation is one.

Bulk High Resolution Gamma Spectroscopy

A 535 grams sludge sample was collected by a city employee in 500 ml
Marinelli beaker and counted for 48 hours in a Nucleus PCA II
Analyzer. The Nucleus PCA II analyzer is a PC based 8k channel
multichannel analyzer (MCA) . It is used with an Ortec GEM-30l85
high purity germanium (HPGe) detector, an Ortec 456 high voltage
power supply, and a Canberra Model 2021 spectroscopy amplifier.
Data are reduced using Quantum Technology gamma spectroscopy

software. This system performs qualitative and quantitative
analysis of spectra from the HPGe detector, identifying F
radionuclides and the quantities present in samples. 1

The sludge sample was analyzed for the presence of the naturally Fl
occurring uranium, thorium and actinium series and for potassium-40 H
using GDR software. Radium 228 is in the thorium series and emits I
no significant photons. Radium 226 is in the uranium .series and has
only one low abundance photon at 186 keV. 1

The concentrations of surrogates with more abundant high energy
photons usually represent the concentration of Ra—228 and Ra—226.
Actinium—228, in the thorium series, is frequently used as a
surrogate for Raclium—228. Lead—2l4, in the uranium series, is
frequently used as a surrogate for Radium—226. These surrogates are
in equilibrium with the radium isotopes after one month in-situ.

RESULTS

Instrument Surveys I

Background radiation levels at the WWTPwere between 50 and 60
counts per minute (cpm) . Radiation levels at the surface of the
tanks were approximately 40 cpm. The background dose rate was 8 I

j.irad/hr. The dose rate at the surface of the tank was 5 ~.irad/hr. -

Exposure rates at the surfaces of the columns in the WRT -

demonstration project are below.



Column
Number

Exposure
Rate (mR/hr)

1 2.0
2 1.3
3 0.6

4 < 0.1

Bulk High Resolution Gamma Spectroscopy -

The 535 gram sludge sample dried to 17 grams. It was analyzed when

collected and reanalyzed after being held 30 days to permit ingrowth
of the radium daughters. High Resolution Gamma Spectroscopy results
follow.

Isotope Initial
(pCi/g)

Final
(pCi/g)

Ac—228 19.0 28.0
Pb—214 14.5 20.1

Total* 48.1
* Ra-226 and Ra-228 by surrogates

The changes in the activity of both surrogates are due to
disequilibrium in the thorium and uranium series when the sample was

collected. The lower initial concentration of Ac-228 suggests that
the sample had a lower initial concentration of Ac—228 than of Ra—
228. The ingrowth of Pb-214 occurs when a disturbance of
equilibrium results from the release of radon—222

CONCLUSIONS

• Radiation levels and dose rates at the surface of tank no. 4 lower
than background are expected because the tank and its contents
shielded the instrumentation from background radiation.
Significant concentrations of radium would have raised the
radiation levels and dose rates.

• The exposure rates at the surface of the WRT demonstration columns
would be scaled up for radium removed from a two stage system at

higher flow rates.

• The presence of significant radium in at least three stages of the
WRT demonstration indicate that at least three stages, and
probably four stages, may be required in a production operation to
prevent breakthrough of radium.


