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RECEIVED
CLERK’S OFFrCE

STATE OF ILLINOIS ) APR 302001
) STAfb Of- ILLI1~4O!S

COUNTY OFCOOK ) Pollution Control Board

BEFORE THE POLLUTION CONTROL BOARD
OF THE STATE OF ILLINOIS

IN TIlE MATTER OF: )

Petitionof RHODIA, INC. andTHORN CREEK ) (AdjustedStandard- Water)
BASIN SANITARY DISTRICT for an Adjusted )
Standardfrom 35 Iii. Adm. Code )
302.208and 304.105 )

PETITION FOR ADJUSTED STANDARD

Rhodia,Inc. (“Rhodia”) andtheThomCreekBasin SanitaryDistrict (TCBSD),by their

attomeys,herebypetitiontheBoardfor an AdjustedStandard,pursuantto 35 Ill. Adm. Code

104.400et seq. and Section28.1 oftheIllinois EnvironmentalProtectionAct (Act). Rhodiaand

TCBSDrequestthat theBoardgrantan adjustedstandardfrom 35 Ill. Adm. Code302.208and

35 Iii. Adm. Code304.105astheyapply to thedischargeoftotal dissolvedsolids andsulfatesto

TCBSDfrom Rhodia’sproposedexpansionof thesilicaplant atits ChicagoHeightsfacility and

to thedischargeoftotal dissolvedsolidsandsulfatesfrom TCBSD’s treatmentplant to Thom

Creekandfrom ThomCreekinto theLittle CalumetRiver.

Partiesto the Proceedings

Rhodiaowns andoperatesaplant at 1101 Amold Street,ChicagoHeights,CookCounty,

which manufacturesinorganicphosphatechemicalsprimarily for fooduseandprecipitatedsilica

primarily for usein thetire andtoothpastemarkets.Theplantcurrentlyhasa wastewater

dischargeto TCBSD. Rhodiaproposesto expandits silica plant, which manufacturessilica

throughthereactionof liquid sodiumsilicateandsulfuricacid. Thewastewaterfrom this plant

expansionis alsoproposedto bedischargedto TCBSD. TheTCBSDtreatmentplant discharges
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to ThomCreekapproximately10.1 miles upstreamof its confluencewith theLittle Calumet

River.

Theproductionof silicageneratesawastestreamthathaselevatedlevelsof total dissolved

solids (TDS) andsulfates. Thedischargeto TCBSDis projectedto contributeto excursionsfrom

thewaterquality standardsfor TDS andsulfatesin ThomCreekandtheLittle CalumetRiver as

set forth in Section302.208. RhodiaandTCBSDrequestan adjustedstandardfrom Section

304.105andSection302.208. Thespecific informationrequiredto besetforth in apetitionfor

adjustedstandardpursuantto 35 Ill. Adm. Code104 is set forth below.

Section 104.406(a): Standard from Which Relief is Sought

RhodiaandTCBSDrequestan adjustedstandardfrom both 35 Ill. Adm. Code304.105and

302.208astheyapply to thewaterquality standardsfor TDS andsulfatesapplicableto effluent

dischargesfrom TCBSD’s sewagetreatmentplant to ThomCreekandfrom ThomCreekinto the

Little CalumetRiver. While thereareno specificeffluent standardsfor TDS, Section304.105

prohibitseffluentdischargesthat causeor contributeto violationsof applicablewaterquality

standards.Section302.208(e)requiresthatconcentrationsof 1000mg/L of TDS and500 mg/L

of sulfatesshallnot beexceededin ThomCreekor theLittle CalumetRiver1. Theeffectivedate

of thisregulationis May 17, 1979. An adjustedstandardwasgrantedto Rhodia2andTCBSDin

1994for thesamestreamreachesfor which RhodiaandTCBSDrequestthe currentadjusted

standard.Thus,with respectto RhodiaandTCBSD,thewaterquality standardsapplicablefor

TDS andsulfatesfor thesubjectstreamreachesareassetforth in Exhibit 1 at 2-11. (In~

1 Theportionof ThornCreekbetweenits confluencewith DeerCreekandtheUSGSGagingStationlocated

on ThornCreekapproximately15 miles downstreamof the dischargepoint from theConsumersIllinois Water
Companyin UniversityPark,Illinois is subjectto an adjustedstandardgrantedto ConsumersIllinois Water
Company,which establishesaTDS standardof 2,100mg/L (BoardProceeding,AS89-3)

2 ThenknownasRhone-PoulencBasicChemicals.
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PetitionofRhone-PoulencBasicChemicalsCo., AS No. 94-7(AdjustedStandard),1994 Ill.

ENV LEXIS 743 (June23, 1994)andIn rePetitionofRhone-PoulencBasicChemicalsCo., AS

No. 94-7(AdjustedStandard),1994 Ill. ENV LEXIS 1030(August 11, 1994) (Supplemental

OpinionandOrder))

Thewaterquality standardsrequestedfor ThomCreekin this Petitionare2,650mg/L of

TDS for thestreamreachbetweenTCBSD’s dischargepoint andtheconfluencewith DeerCreek

(Reach#1),2,620 mg/L from theconfluencewith DeerCreekto theUSGSStation05536275in

Thomton(Reach#2),and2,360mg/L fortheportionofThomCreekbetweentheUSGSStation

05536225in Thomtonandtheconfluenceof ThomCreekwith theLittle CalumetRiver(Reach

#3). Therequestedwaterqualitystandardfor Reach#1 andReach#2 of ThomCreekis 1,350

mg/L and 1,340mg/L of sulfates,respectively.For Reach#3 it is 1,160mg/L. FortheLittle

CalumetRiverfrom its confluencewith ThomCreekto theCalumet-SagChannel(Reach#4),

less relief is required. Baseduponprojectedmaximumlevels,awaterquality TDS limit of2,020

mgIL andasulfatelimit of 1,000mg/L in Reach#4 would providetherelief neededfor this plant

addition,while still beingprotectiveof theenvironment.

Therequestedrelief is shownbelow in tableform:

Parameter Reach#1 Reach#2 Reach#3 Reach#4

TDS 2,650mg/L 2,620mg/L 2,360mg/L 2,020mg[L

Sulfate 1,350mg/L 1,340mg/L 1,160mg/L 1,000mg/L

Section104.406(b): Nature of Regulationof General Applicability

Theprimarypurposeof theregulationsinvolved in this Petitionis to protectaquaticlife

andto safeguardthequality of watersof thestatefor crop irrigation andpublic watersupply

purposes.Thereareno effluentstandardsfor TDS or sulfates.TheBoardonceadoptedan
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effluent standardof 3,500mg/L TDS, (R70-18,3 PCB419,January7, 1972)which theBoard

repealedafterrecognizingthat thetreatmentprocessesfor TDS areveryexpensive,consume

largeamountsof energy,andproducedry salts,which still mustbedisposedof. (R76-21,

September24, 1981). RegulationofTDS dischargeswasleft to theapplicationof waterquality

standardsforTDS,chloridesandsulfates. Thesewaterquality standardsweresetin 1972, in

partby referenceto then-currentstudiesof thetoxicity of thecontaminantsto aquaticlife.

TheBoard’swaterqualitystandardshavebeenapprovedby U.S.EPA andareconsistent

with therequirementsof theCleanWaterAct. Thus, in a sense,thesestandardsexistpursuantto

Section303(a)of theCleanWaterAct. Petitionersdo notbelievethatthewaterquality

standardsinvolvedin this proceedingwereadoptedin whole orin part to implementtheother

lawsspecifiedin Section106.705(b):theSafeDrinking WaterAct, theComprehensive

EnvironmentalResponse,Compensation,andLiability Act, theCleanAir Act, or thestate

programsconcemingtheResourceConservationandRecoveryAct, UndergroundInjection

Control,or theNationalPollutantDischargeElimination System(NPDES).

Section104.406(c): SpecifiedLevel ofJustification

Theregulationsof generalapplicability from whichRhodiaandTCBSDseekan adjusted

standarddo not specifya level ofjustification for adjustedstandards.

Section104.406(d): Facility and ProcessDescriptions

TheRhodiaChicagoHeightsplantis locatedat 1101 ArnoldStreet. Thefacility hasbeen

in operationsince1902 whenit wasVictor ChemicalWorks. StaufferChemicalCompany

boughtVictor Chemicalin 1959. Rhone-PoulencBasicChemicals,Inc. purchasedtheBasic

ChemicalsDivision of StaufferChemicalCompanyin December1987. Thenamewasofficially

changedto Rhone-PoulencBasic ChemicalsCo. in September1989. In 1998,thenameof the
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companywaschangedagainto Rhodia,Inc. Thefacility currentlyemploys320 peopleand

manufacturesinorganicphosphatechemicalsandprecipitatedsilica. Most of the inorganic

phosphatemanufacturingprocessesinvolve thechemicalreactionof phosphoricacidwith either

sodaashor slakedlime. Wastewatersthatfluctuatein pH andtotal suspendedsolidsare

generatedin bothprocesses.Theprecipitatedsilicamanufacturingprocessinvolvesreacting

sodiumsilicatewith sulfuricacidto producesilica. Wastewatersgeneratedin thisprocess

containtotal dissolvedsolidsandsulfates. All processwastewatersaredischargedto TCBSD.

Theproposedexpansionto Rhodia’sfacility is to its SilicaPlant,which produces

precipitatedsilica. Rhodiahasproposedthisexpansionatits ChicagoHeightsplantbecausethe

plantis ideallylocatedrelativeto both therawmaterialsnecessaryforthe silicaprocessandthe

receivingmarket. Theproposedexpansionto thesilicaplantwill increaseannualTDS

dischargesby 65%over theoriginaldesigncapacity.A block flow diagramfor theproposed

expansionis set forth atFigure2-4ofExhibit 1.

Multiple gradesof silicaareproduced,andwill continueto beproducedathighervolumes

in theexpansion.Theprocessbeginsneutralizingthesodiumsilicatesolutionwith sulfuricacid

in agitatedreactorsto produceprecipitatedsilica. Oncethereactionis complete,thesilica is

removedfrom thesolutionvia filtration. Filtratefrom theoperation,which contains

approximately4%of dissolvedsodiumsulfate,is divertedto themotherliquor tank. Thefilter

cakeis thenwashedwith waterandsqueezedto removeresidualsodiumsulfate,andthefiltrate

is directedto a20,000gallon equalizationtank. TheTDSconcentrationof thesestreams

declinestoward0 percentsodiumsulfateby theendof eachfiltration cycle.
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Table2-3 ofExhibit 1 setsforth theprojecteddischargeloadings. On an annualaverage,

theexpandedprocesswill discharge0.84 million gallonsper day containing137,400lbs/dayof

TDS. ThepeakdailyTDS dischargeis projectedto be 151,700pounds.

TCBSDoperatesa wastewatertreatmentplant(WWTP) with adesignaverageflow of 15.9

L mgdand designmaximumflow of 40.25mgd. TheWWTP is locatedin ChicagoHeights,

Illinois, andprovideswastewatertreatmentfor approximately100,000peoplefrom theChicago

L Heights,ParkForest,Homewood,SouthChicagoHeights,Steger,andCretecommunities. The

L treatmentplantwasoriginally constructedin 1933andhasundergoneanumberof construction

projectsincluding an expansionto acceptflows from theHomewoodRegionalPlant.

TheTCBSDWWTP hasbeencited as an exemplarytreatmentplantbasedon its overall

U efficiencyandenvironmentalcontrolby both an independentengineeringteamof theAgency

andtheCentralStatesWaterPollutionControl Association.TheWWTPrepresentsa $40

million investment,including an on-sitelaboratoryandcomputermonitoringandcontrol. A

L schematicof thephysical/biologicalWWTP is presentedin Figure2-3 ofExhibit 1. Fromthe

sewers,the influentpassesthroughbar screensprior to beingpumpedto thesurfacethroughgrit

chambersfollowedby primarysedimentation.Fromprimarytreatment,thewastewaterflows

throughaconventionalplug-flow activatedsludgeprocess,followedby a second-stage

biological aerationprocessandtertiaryclarifiers for nitrification. Thewastewateris then

U
filtered, andseasonalchlorinationaddedfollowed by postaerationandseasonaldechlorination.

Thefully treatedeffluentis thendischargedto ThomCreek. Excessflow is divertedthrough

H separateexcessflow clarifiers,which is thenrecombinedwith thecompletetreatmenteffluent.
Thecurrentdry waterflow throughtheWWTPis 11.6 mgdbasedupontheaverageof the

lowestthreemonthsin 1998. This is 4.3 mgdbelowthe designaverageflow of 15.9 mgd. Thus,
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L thetreatmentplanthasavailablecapacityfor futuregrowth. TheTCBSDWWTPserves861

industrialandcommercialusersin additionto the31,000residentialconnections.This industrial

andcommercialsectoraccountsfor 2.7 percentof theusersand29 percentofthe influent

flowratebasedupon1999values. Themajorindustrialusersaremanufacturingfacilities,

H includingsteelmanufacturingandstampingfacilities. Includedin theindustrialusersbesides
RhodiaareFordMotor Company,CalumetIndustries,ChicagoHeightsSteel,Rohm& Haas,

L andAlpharma.

c Therearethreestreamreacheson ThomCreekandafourth reachon theLittle Calumet

Riverthat will be impactedby theproposedexpansion,underpeakloadingandlow flow

conditions. Reach#1 is from theWWTPto themergerwith DeerCreek. Reach#2 continues

H from themergerwith DeerCreekto theUSGSStationatThornton,while Reach#3 is from the

USGSStationto themergerwith theLittle CalumetRiver. Thefourth reachis from theThom

Creekconfluencewith theLittle CalumetRiver to theCalumet-SagChannel.

Li Section104.406(e): Cost of Complianceand Compliance Alternatives

In orderto complywith theregulationof generalapplicabilityandtheexistingadjusted

standard,someform ofpretreatmentby Rhodiafor TDSremovalwouldbenecessary.The

U expandedsilicaplant wastewaterdesigncharacteristicslendthemselvesto selecteddemonstrated

andprovenTDS/sodiumsulfateremovalanddisposalstrategies.Although thesulfateremoval

processesdiscussedbelowaretechnicallyfeasible,eventhemosteconomicalsolutionfor

U sodiumsulfateremovalto complywith waterqualitystandardswould resultin si~ificantcost

penaltiesto Rhodia. For example,in theevaporationprocessthecostof steamalonerequiredto
L

dehydratethesodiumsulfatesolutionwould resultin afinishedproductcostabovecurrent

marketpricefor granularsodiumsulfate. This cost,togetherwith thecostof initial andworking
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capitalandannualoperatingfixed costswouldplaceRhodiain anon-competitivepriceposition

H for its silicafinishedproduct.
Takinginto considerationtheflow andvariability of thewastewaterstream,Rhodia

consideredthefollowing technologiesfor pretreatment:

H (1)
(2) Single/MultipleEffectEvaporation;
(3) Evaporationwith MechanicalVaporRecompression(MVR);
(4) ReverseOsmosisfollowed byEvaporationwith MVR;
(5) CalciumChlroidetreatmentfollowed by Evaporationwith

/ MVR; and

H (6) BiologicalProcessReductionof sulfatesto elementalsulfur

VendorsinformedRhodiathatElectrodialysis(in its variousforms)hasalmostneverbeen

foundto bepracticalin theUnitedStatesindustrialchemicalindustry,especiallyfor asdilute a

H feedasRhodiahas. Any evaporationschemewould requiremultiple effects(increasingcost)or

falling film technology,andmuchmoresteamthat theplantis capableof providing. Biological

sulfateion reductionto elementalsulfurwasnot foundto bepracticalbecausetheprocessuses

H an organiccompoundandair to createcarbonateions that replacethesulfateions. Althoughthis

reducessulfates,it doesnot appreciablyreducetheTDS goingto thestream.

U
Rhodia,therefore,evaluatedtheremainingtechnologies:

Li (1) Falling film evaporationwith MVR;
(2) ReverseOsmosisfollowedby Evaporationwith MVR; and
(3) CalciumChlorideTreatmentwith falling film evaporation

U with M\TR.
A brief processdescriptionof thetechnologiesevaluatedfollows.

Falling Film Evaporation with MVR (Alternative 1)

This technologyproducesdry sodiumsulfatefrom a dilute aqueoussolution. This is
U

achievedby concentratingandsubsequentlycrystallizingthesodiumsulfateoutof theprocess

L liquor. A singlefalling film evaporatoris employed. Thefeedis pumpedto thetop of the
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U

Li evaporatorandfalls throughsteam-heatedtubes. Thefeedstreamis thusconcentratedto apoint

whereit canbecooledto precipitatethesodiumsulfatecrystalsin theforcedfeedcrystallizer.

Thewatervaporfrom theevaporatorandcrystallizeris compressedby a largecompressorand

U routedto theshellsideof thefalling-film tubesto becometheheatingsteam.This is an efficient

useofenergyandthat wouldkeeptheplantfrom needingto provideanewboiler. The

crystallizationoutletstreamis sentto acentrifugeandthecakeis sentto adryer.A simplified

processflow diagramfor Alternative1 is presentedin AttachmentA.

U ReverseOsmosisfollowed by Evaporation with MVR (Alternative 2)

This technologyalsoproducesdry sodiumsulfatefrom adilute aqueoussolutionby

concentratingandsubsequentlycrystallizingthesodiumsulfateout oftheprocessliquor. Again,

H for energyconservationreasons,bothevaporatorandcrystallizervesselsareused.This process

is evenmoreenergyefficient sinceit performsafour-fold concentrationwith areverseosmosis

U
(RO) unit, thusreducingtheevaporationrequirement.However,theRO unit hasvery stnctinlet

L requirementsconcerningforeignmaterial,which is residualsilica in this case.Thus,

magnesium/causticpre-treatmentandhigh-techfiltration areaccomplishedto removetheaffects

offoreignmaterialbeforeevaporationbegins. Evaporation,crystallization,centrifugationand

H dryingareaccomplishedmuchthe sameasin Alternative1, with thefirst two stepsbeingsmaller

becauseof theRO unit. A simplifiedprocessflow diagramfor Alternative2 is presentedin
U

AttachmentB.

Calcium Chloride Treatment — Falling Film Evaporation — MVR (Alternative 3)

This technologyemploysa lime treatmentofthefeedstreamto increasetheeffectiveness

ofcrystallization/precipitation.Theevaporationthroughdrying stepsareaccomplishedmuchthe

U sameasin Alternatives1 and2.

/ -9-
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A simplifiedprocessflow diagramfor Alternative3 is presentedin AttachmentC.

CostSummary of ComplianceAlternativesH
U

U

H

Eachof thealternativesevaluatedproducesadry sodiumsulfatestreamrequiringultimate

dispositionorpossibledisposal.For thepurposeof this analysis,however,disposalcostswere

not includedsincesodiumsulfateis acommoditychemicalwith someresalevalue. A summary

comparisonof thedemonstratedsodiumsulfateremovalsystemsdiscussedaboveis presentedin

thefollowing Table. It containscritical processandtechnicalconsiderationsandprovidesa

summaryincludingestimatedcapitalandannualizedcapitalandoperatingcostsfor thethree

alternativesstudied.

COMPARISONOF SODIUM SULFATEREMOVAL SYSTEMS

Alternative1 Alternative2 Alternative3
Undesirable
Constituents Silica>25 ppm Silica> 25 ppm

Impacton Plant - DisposeSilica DisposeSilica

CapitalCost $6 Million $4 Million $4.2 Million

TotalAnnualCost $915k $600k $670k

TotalAnnual Cost!A/

Ton ofProduction $32 $21 $24

TreatmentCostasa
PercentageProduct
Cost

6.2% 3.8% 4.4%

Cost/1000gallon
watertreated $11.90 $7.78 $8.70

% of Costof direct B!

dischargeto TCBSD 1190% 778% 870%

Alternative1 Falling film evaporationwith MVR
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U

H _________________________________
Alternative2=ReverseOsmosisfollowed by Evaporation with MVR
Alternative3 = Calcium Chloride Treatment — Falling Film Evaporation

Al Basedon New ProductionCapacity

Li B/ TCBSDchargestheChicagoHeightsplant$1.00/bOOgallonstreated.

As setforth in AttachmentA, Alternative 1 would requiremorethan 11 timesthenormal
U

costto dischargeto theWWTP andwould add6 percentto thecostof theproductsilica.

L Alternatives2 & 3 aremoreeconomical,althoughtheywould still costabout8 times thenormal

WWTP costandwould add approximately4 percentto thecostof theproductsilica. See
U

AttachmentsB andC.

U Although technicallyfeasible,eventhemosteconomicalsolutionfor sodiumsulfate

H removalto comply with waterquality standardswould resultin significantcostpenaltiesto

Rhodia. Suchsignificantcostpenaltieswould resultin anon-competitivepriceforits silica in an

U increasinglycompetitivemarket.

H Section104.406(0: ProposedAdjusted Standard

As describedearlier,RhodiaandTCBSDseekmodificationof theexistingadjusted

standardasan adjustedstandardfrom thegenerallyapplicablewaterquality standardsfor TDS

H andsulfatesfor thatportion ofThomCreekdownstreamof TCBSD’sdischargeto theconfluence

H ofThomCreekwith theLittle CalurnetRiver(Reaches#1, #2and#3)andfrom thatpointto the
confluencewith theLittle CalumetRiverwith theCalumet-SagChannel(Reach#4). The

Li adjustedstandardssoughtfor TDS are: 2,650mg/L in Reach#1, 2,620mg/L in Reach#2 and

2,360mg/L in Reach#3 of ThomCreekand2,020mg/L in theLittle CalumetRiver(Reach#4).

Therequestedstandardsfor sulfatesare 1,350mg/L in Reach#11,340mg/L andReach#2 , and

L1 1,160mg/L in Reach#3 of ThornCreek,and 1,000mg/L in theLittle CalumetRiver (Reach#4).
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RhodiaandTCBSDproposethat theBoardadoptthefollowing languageto effectuatethe

requestedrelief:

(1) Thewaterquality standardfor TDS shallbe 2,650 mg/L for
thatportionof ThornCreekbetweenTCBSD’sdischarge
point andThomCreek’sconfluencewith DeerCreek. The
existingadjustedstandard,which alreadyexistsfor this
portionofThornCreekof 2,100mg/L TDS shallbe
modified to thenewadjustedstandard.Thewaterquality
standardfor TDS foundat35 Ill. Adm. Code302.208shall
not applyto this portionofThorn Creek.

(2) Thewaterqualitystandardfor TDS shallbe 2,620mgIL for
that portionofThomCreekbetweenit’s mergerwith Deer
CreekandtheUSGSGagingStation05536275in
Thornton. Theexistingadjustedstandard,whichalready
existsfor this portionof ThomCreekof 1900mgIL TDS
shallbemodifiedto thenewadjustedstandard.Thewater
qualitystandardforTDS foundat 35 Ill. Adm. Code
302.208shallnot apply to this portionof ThomCreek.

(3) Thewaterquality standardfor TDS shallbe 2,360mg/L for
thatportionofThomCreekbetweentheUSGSGaging
Station05536275in ThorntonandThorn Creek’s
confluencewith theLittle CalumetRiver. Theexisting
adjustedstandard,which alreadyexistsfOr thisportionof
ThomCreekof 1,900mg/L TDS shallbemodifiedto the
newadjustedstandard.Thewaterquality standardfor TDS
foundat 35 Ill. Adm. Code302.208shallnot apply to this
portionof ThornCreek.

(4) Thewaterquality standardfor TDS for thatportionofthe
Little CalumetRiverfrom theconfluencewith ThomCreek
to theCalumet-SagChannelshallbe 2,020mg/L. The
existingadjustedstandard,whichalreadyexistsfor this
portionof theLittle CalumetRiverof 1,700mg/L TDS
shallbemodified to thenewadjustedstandard.The water
quality standardforTDS foundat35 Ill. Adm. Code
302.208shallnot apply to this portionof theLittle Calumet
River.

(5) The waterquality standardfor sulfatesshallbe 1,350mg/L
for thatportion ofThomCreekbetweenTCBSD’s
dischargepoint andThornCreek’sconfluencewith Deer
Creek.Theexistingadjustedstandard,which alreadyexists
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for this portionofThomCreekof 1,000 mg/L sulfatesshall
bemodifiedto thenewadjustedstandard.Thewater
quality standardfor sulfatesfoundat 35 Ill. Adm. Code
302.208shallnot applyto this portionofThomCreek.

(6) Thewaterquality standardfor sulfatesshallbe 1,340mg/L
for thatportionof ThomCreekbetweenThomCreek’s
confluencewith DeerCreekandtheUSGSGagingStation
05536275in Thornton.Theexistingadjustedstandard,
whichalreadyexistsfor thisportionof ThomCreekof
1,000mg/L sulfatesshallbe modified to thenewadjusted
standard.Thewaterqualitystandardfor sulfatesfoundat
35 Ill. Adm. Code302.208shallnotapply to this portionof
ThomCreek.

(7) The waterquality standardfor sulfatesshallbe 1,160 mg/L
for thatportionofThomCreekfrom theUSGSGaging
Station05536275in Thorntonto Thorn Creek’sconfluence
with theLittle CalumetRiver. The existingadjusted
standard,which alreadyexistsfor thisportionofThom
Creekof 850mg/L sulfatesshallbemodifiedto thenew
adjustedstandard.Thewaterquality standardfor sulfates
foundat35 Ill. Adm. Code302.208shallnot applyto this
portion ofThorn Creek.

(8) Thewaterqualitystandardfor sulfatesforthat portionof
theLittle CalumetRiverfrom theconfluenceofThorn
Creekwith theCalumet-SagChannelshallbe 1,000mg/L.
Theexisting adjustedstandard,which alreadyexistsfor this
portion oftheLittle CalumetRiverof 750 mgfL sulfates
shallbemodifiedto thenewadjustedstandard.Thewater
qualitystandardfor sulfatesfound at35 Ill. Adm. Code
302.208shallnot apply to this portionof theLittle Calumet
River.

(9) Therequirementsof 35 Ill. Adm. Code304.105,asthat
sectionrelatesto thewaterqualitystandardsforTDS and
sulfatesof 35 Ill. Adm. Code302.208,shallnot apply to the
effluentdischargesfrom thefacilities ofRhodiaandthe
ThornCreekBasinSanitaryDistrict, providedthatthe
waterquality standardsestablishedin this adjustedstandard
aremet.

In orderto complywith theproposedadjustedstandard,Rhodiawould directthe

wastewatersfrom theexpandedsilica plantto TCBSDfortreatment.SinceTCBSDhas
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adequatecapacityto handlethesewastewaters,thereis no significantcapitalcost. The annual

H operatingcostsarethecostof treatment.TCBSDprojected2000chargesof $ 1.00/1000gallons
ofwastewatertreated.SinceRhodia’sannualaveragedischargeis projectedto be 75,000,000

Li gallons,theoperatingcosts(andannualcosts)wouldbeapproximately$600,000per year.

Section104.406(g): Impact Comparison BetweenComplianceand ProposedStandard

RhodiaandTCBSDretainedHuff & Huff, Inc. to performan environmentalassessmentof

U the impactof theTDS andsulfatesanticipatedto bedischargedfrom TCBSD. Theresultsof

H Huff & Huff’s studyarepresentedin areportentitled“EnvironmentalAssessmentfor the

ProposedIncreasein TotalDissolvedSolidsDischargefrom theThomCreekBasinSanitary

U District” (Exhibit 1). Huff & Huff’s assessmentincludedareviewof Rhodia’sproposedsilica

H productionprocessesaswell astheexisting treatmentprocessesandinfluent andeffluent flows

atTCBSD’s WWTP. Huff & Huff alsoreviewedtheflows andwaterquality of ThornCreek

from its headwatersin Moneeto its confluencewith theLittle CalumetRiver aswell astheLittle

H CalumetRiverfrom thatpoint to its confluencewith theCalumet-SagChannel.With thesedata,

Huff & Huff wasableto model theprojectedwaterquality for TDS andsulfatesin thevarious

reachesofThornCreekandtheLittle CalumetRiver. Huff & Huff thenreviewedavailable

H acutetoxicity datato dete~inewhethertheprojectedwaterquality wouldbeanticipatedto

H resultin any acutetoxicity, andit retainedSF Analyticalto performchronictoxicity testingusing
ThornCreekstreamwaterspikedwith various levelsofTDS andsulfatesto determinewhether

(1
U any chronictoxicity wouldbe anticipated.TheTDS andsulfatesourcesincludedbothsynthetic

H sodiumsulfateandRhodia’ssilicaplant wastewater.
Huff & Huff alsoperformedabiological assessmentofThorn Creek. This includedthe

U samplingof macroinvertebratesandfish in ThornCreekbothupstreamanddownstreamof
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H.
Il

H: TCBSDoutfall. Usingthesedataalongwith otherexistingdataon thestreamquality, Huff &

Huff wasableto establishaMacroinvertebrateBiotic Index (IVIBI) aswell astheIndexofBiotic

Integrity (1131)for ThomCreek.3 This informationwasthenusedto assesstheexisting and

U potentialquality ofThomCreekasan aquaticresource.

H Basedon thesestudies,Huff & Huff concludedthatThornCreek,from upstreamof the

TCBSD’s outfall to downstreamoftheButterfieldCreekconfluencecanbeclassifiedasa“fair”

qualitystreamwith classificationsbetweena “limited” anda“moderate”aquaticresource,

H commonclassificationsfor urbanstreams.(Exhibit 1 at 91-92). ThelET andMBI valuesfor the

streamreachesdid notchangeafterthe increasein TDS dischargethatoccurredwhenthe

existingRhodiasilicaplantwenton-linein October1995.

H Huff & Huff alsoconcludedthat given its proximity to urbanareas,thereis limited

potentialfor future improvementsin theaquaticcommunityin ThornCreek. Similar conclusions

U weredrawnby MichaelAnderofDames& Moore (1990)duringan environmentalimpactstudy

U of DeerCreek. (Exhibit 1 at 115). DeerCreek,atributaryof ThornCreek,wasstatedashaving

limited potentialusesdueto the limited amountof waterandhabitatavailable. TheAgency

notedasimilar waterquality classificationin its annualwaterquality report. (IEPA 1992). j~j~

U Thequalityof theLittle CalumetRiverwasclassifiedin thatsamereportasanon-support

waterway,a lower quality thanin ThomCreek.

MBI valuesareusedby theIllinois EnvironmentalProtectionAgencyto assessstreamwater-quality.
Thesevaluesrangefrom 0 to 11,with 0 representingthebestwaterqualityand 11 theworst. (Exhibit 1 at 62).
IBI valuesarealsousedby theIllinois EnvironmentalProtectionAgencyto assessstream-quality-and-arebased-
uponthefish assemblageata givensite. Valuesof this indexrangefrom 0 to 60,with 60 representingthebest

•streamquality and0 theworst. (Exhibit 1 at 62).
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Huff & Huff determinedthattherewouldbean impactuponThorn CreekandtheLittle

CalumetRivercausedby Rhodia’sproposed•discharge,i.e. TDS andsulfatelevelswill increase.

A summaryoftheprojectedpeakconcentrationsby Reachis setforth below:

Parameter Reach#1 Reach#2 Reach#3 Reach#4

TDS 2,650 2,620 2,360 2,020

Sulfate 1,350 1,340 1,160 1,000

(SeeTable7-3 of Exhibit 1 at 111).

While theconcentrationsofTDS andsulfatesareprojectedto increasein certainareasof

ThomCreekandtheLittle CalumetRiver, thoseincreasesarenot anticipatedto haveany

adverseenvironmentalimpactandarewithin thehistoricalvariability ofthosewatersfor TDS.

In adoptingthewaterquality standardsforTDS andsulfates,theBoardfocusedon three

potentialareasof adverseimpacts: aquaticlife, crop irrigation,andpublic watersupplies.The

Huff & Huff reportaddresseseachof theseareas,andHuff & Huff concludesthat cropirrigation

andpublic watersupplyusesdo not existandthattherewill benoadverseimpactuponaquatic

life. Therefore,thereshouldbeno adverseenvironmentalimpactuponanyof theseusesfrom

Rhodia’sproposeddischarge.

A TDS waterquality limit of 2,100mg/L wassupportedfor Reach#2 in

NutraSweetlClWC’sAdjustedStandardin partbecauseof theLimited AquaticResource

Classificationof ThornCreek,andin considerationofthe low level oftoxicity of TDS. A

biological assessmentperformedin supportoftheNutraSweet/CIWCpetitionconcludedaTDS

waterquality levelof 3,000mg/L wouldnot causeany unduestressto theaquaticlife (Dames&

Moore, 1981). (Exhibit 1 at 115). This opinionwassupportedby theAgency (Studer,Hearing

Testimonyin AS89-3, 1990). Id.

U

I -~

H
U

H
K--

U
H
U

Li
I- -~

U

H

H
U
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U

K:--
U Baseduponthemodelingwork conductedby Huff & Huff, underworstcaseconditionsthe

H TDS level during operationofRhodia’sproposedexpandedsilica plantis projectedto reach
2,650mg/L andthesulfatelevel is projectedto reach1,350mgfL in ThornCreek. (Table7-3of

U Exhibit 1 at 111). No impacton thecurrentaquaticcommunityin ThomCreekwouldbe

H expectedfrom theselevelsbaseduponHuff & Huff’s reviewof availableacuteandchronic
toxicity dataandthebioassaysconducted. (See,Chapter5 ofExhibit 1). This conclusionwith

U respectto TDS is alsosupportedby thebiological assessmentin theNutrasweetlClWCadjusted

H standardproceeding(AS 89-3).

Dueto lackof literatureregardingchronictoxicity levelson sodiumsulfate,achronic

toxicity bioassaywasconducted.ThebioassayusedThornCreekwater,downstreamof the

H WWTPdischarge,to evaluatetheeffectsof increasinglevelsof sodiumsulfateon the waterflea

(Ceriodaphniadubia)andthefatheadminnow (Pimephalespromelas).TheThomCreekwater

was initially analyzedfor sulfateandthenspikedwith sodiumsulfateto obtainseventargeted

H levelsof sulfate. Thetargetedlevelsarepercentagesof theprojectedpeakeffluent sulfate

concentrationof 1,350mgIL. Thesulfatelevels,basedon thetestconductedwith ThornCreek

U
waterspikedwith Rhodiasilicaplant wastewaterareasfollows (see,Exhibit 1 at 59):

Measured Measured
- Sulfate % of Projected TDS

Level, mgIL PeakEffluent Sulfate Level, ma/L

-, 817 - 60% 1870

U 1079 - - 80% 2180

I 1190 88% 2310
1332 99% 2530

H 1365 101% 2690

U
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U

U Duringthechronictoxicitybioassaytests,no chronictoxicity wasobservedin eitherthe

H waterfleaorfatheadminnow up to thehighestsulfateconcentrationtested;1,365mg/L (with an
associatedTDS valueof 2,690mgfL). The 1,365mg/Lsulfatelevel is 101%of theprojected

L ~ sulfatelevel anticipated.Basedupontheseresultsalongwith the literatureregardingacute

H toxicity, therewill be no acuteorchronic toxicity impactuponaquaticlife in ThomCreekor the
Little CalumetRiverfrom theproposedRhodiaexpansionproject. Furthermore,therequestfor

U an adjustedstandardto allow Rhodiato expandits silicaplant atits ChicagoHeightsfacility is

H consistentwith historicalwaterquality levelsandwill notdegradethequality of theaquatic

- - communityin Thorn Creek.

Huff & Huff also concludesthattherewouldbenoadverseimpactsuponcrops. Theareas

H surroundingThornCreekfrom TCBSD’s outfall to themergerwith theLittle CalumetRiver are

K: limited to forestpreservesanddevelopedareas.No knownowners/operatorsconductcrop
U .... .

irrigationin thebasin. No commercialcropsaregrown,andno evidenceof waterwithdrawal

L: from ThomCreekfor irrigation of cropswasobservedduringthestreamstudyperformedby

Huff & Huff. (Exhibit 1 at 109).
U

Huff & Huff furtherconcludesthattherewould beno adverseimpactuponpublic water

U supplies.CommunitiesalongThomCreekdownstreamof TCBSD’s outfall all derivetheirwater

supply from LakeMichigan,includingChicagoHeights,Flossmoor,Harvey,Glenwood,
U

Homewood,SouthHolland,Thornton,CalumetCity, Dolton, andLansing. Mostwatersupply

U wells havebeencappedandtakenout of servicein thesecommunities. Baseduponthis

H - investigation,Rhodia’sproposedexpansionprojectwill not increasetheTDS in anypublic water

supply. (Exhibit 1 at 109-10).

H
U
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H:
U Finally, in orderto comply with theruleof generalapplicability, cross-mediaimpacts

would result. Forexample,pretreatmentofTDS wouldproducedry sodiumsulfatethat would
U -

haveto be disposedon landif it couldnotbe sold,creatingthepotentialfor landpollution and

Li for waterpollution shouldit leachfrom alandfill to groundwater.Also, pretreatmentwould

U necessitateincreasedenergyconsumption,which notonly woulddepleteenergyresources,but

alsopotentiallywould resultin air pollutionfrom thegenerationof thenecessaryenergy. Thus,

while TDS andsulfatelevelsin ThornCreekandtheLittle CalumetRiver would increaseunder

theproposedadjustedstandard,no adverseenvironmentalimpactwould result,whereasif

compliancewith thegenerallyapplicablestandardswereto berequired,theremightbe some

adversecross-mediaimpacts.

H Section104.406(h): Justification

As notedunderSection104.406(c)ofthis petition,theregulationsof generalapplicability

from whichRhodiaandTCBSD seekadjustedstandardsdo not specifylevelsofjustification for

Li adjustedstandards.Section28.1(c)of theAct allows theBoardto grantadjustedstandardsin the

absenceof aspecifiedlevel ofjustification if theBoarddetermines,baseduponadequateproof

U
by thepetitionerthat:

(1) factorsrelatingto thepetitioneraresubstantiallydifferent
I from thefactorsrelieduponby theBoardin adoptingthe

U igeneralregulationapplicabletothatpetitioner;

1 (2) theexistenceof thosefactorsjustifies anadjustedstandard;U -

(3) therequestedstandardwill not resultin environmentalor
- healtheffectssubstantiallyandsignificantly moreadverse

U thantheeffectsconsideredby theBoardin adoptingtherule
of generalapplicability; and

[1
U (4) theadjustedstandardis consistentwith anyapplicable

federallaw.
Ii
U
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U - -

Seealso35 Ill. Adm. Code301.108(c).

Thefactorsrelatingto RhodiaandTCBSDaresubstantiallydifferentfrom thefactors
U -

relieduponby theBoardin adoptingthegeneralregulation-. As discussedabove,in adoptingthe

U generalregulations,theBoardwasconcernedoverpotentialadverseimpactsuponaquaticlife,

cropirrigation andwatersupplies. BasedupontheHuff & Huff report,no suchadverseimpacts
U

-~ areanticipatedshouldtherequestedreliefbegranted.Further,the levelsofTDS thatalready

U exist in someareasof ThornCreekarehigherthanthewaterquality standardlevelssetin the

Li generalregulationandtheprojectedlevelsof TDS arewithin thehistoricalvariability of TDS

levelsin ThornCreek. TheBoardrecognizedin decidingto repealthepreviouslyestablished

U effluentstandardfor TDS of 3,500 mg/L, thatthetreatmentprocessesfor TDS arevery

H expensive,consumelargeamountsof energy,andmayproduceconcentratedbrinesthatmustbe

I -, disposedof. Thosehigh costshavebeendocumentedin this petition. Finally, theregulationof
U generalapplicability wasadoptedbasedon theprotectionof aquaticlife in areceivingstream

H • thatdoesnotalreadycontainhigh backgroundlevelsof TDS. Thus,an adjustedstandardfor

H TDS andsulfatesin ThomCreekis justified.
Therequestedstandardwill not resultin environmentalorhealtheffectssubstantiallymore

H adversethantheeffectsconsideredby theBoardin adoptingtherule of generalapplicability.

-i Thatrule wasadoptedto protectaquaticlife. ThomCreekis classifiedasaModerateto Limited

AquaticResource.(Exhibit 1 at91-92). A biological assessmentof ThornCreekdonein
K-I
U supportof theNutraSweet/CIWCpetitionconcludedaTDS waterquality level of 3,000mgfL

H: wouldnot causeanyunduestressto theaquaticlife (Dames& Moore,1981). Id. Thisopinion

wassupportedby theAgency. (Studertestimonyin AS89-3,1990).

H -

H
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Baseduponmodelingconductedby Huff & Huff, underworstcaseconditionstheTDS

level is expectedto reach2,650mg/L and sulfateto reach1,350mg/L in ThornCreekandlower

in theLittle CalumetRiver. (Exhibit 1 at 111). Thus,basedon theModerateto Limited Aquatic

Li Resourceclassification,thepreviousworkby Dames& Moore(1990)andthestreamsurveys

I conductedby Huff & Huff, no impacton thecurrentaquaticcommunityin ThornCreekorthe
U -

K- -~ Little CalumetRiveris expected.j~
U - The adjustedstandardis consistentwith federallaw in that under40C.F.R.131.4, “states

H. areresponsiblefor reviewing,establishingandrevisingwaterquality standards.”These

standardsareto beprotectiveofthe designateduses. 40 C.F.R.131.5(b). As statedabove,the

U adjustedstandardwouldbeprotectiveof thepresentandpotentialuses,ofThorn Creek.

H In addition,grantingthis adjustedstandardis consistentwith Section27(a)of theAct,

taking intoaccounttheexistingphysicalconditions,thecharacterofthe areainvolved, including
U thecharacterof surroundinglanduses,whichhavebeendescribedherein,thezoning

H classificationof theareaasindustrial, andthenatureof theexistingreceivingbody of water,and

I thetechnicalinfeasibilityandeconomicunreasonablenessof reducingTDS andsulfates.
Li

In summary,Petitioners’justificationfor theproposedadjustedstandardsis thatthe

Ii
U grantingof therequestedadjustedstandardwill not resultin any significantadverse

H environmentalorhealtheffects,while thecostofcomplianceis high andcouldbe associated
- with adversecross-mediaimpacts. As notedabove,thepurposeof theregulationfrom which

U Petitionersseekadjustedstandardsis primarily to protectaquaticlife. Suchpurposewill still be

H servedif therequestedadjustedstandardsaregrantedby theBoard.

H
H:
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U

Section104.406(i): Consistencywith FederalLaw and Federal Procedural Requirements

1. Consistencywith FederalLaw.
Li

- RhodiaandTCBSDbelievethat thegrantingof therequestedadjustedstandardwouldnot

U be inconsistentwith orviolateany provisionsof theCleanWaterAct. As explainedabove,the

H requestedreliefis predicatedsolelyuponpotentialexceedancesof theTDS waterquality

standardandthestandardfor sulfates. Thereareno applicablefederalor stateTDS orsulfate

Li effluent standards.UnderFederallaw:

I A waterquality standarddefinesthewaterquality goalsof a water

U body, orportionthereof,by designatingtheuseorusesto bemade

of thewaterandby settingcriterianecessaryto protecttheuses.

Statesadoptwaterquality standardsto protectpublic healthor
welfare,enhancethequalityof waterandservethepurposesofthe
CleanWaterAct (theAct). “Servethepurposesof theAct” (as

U definedin sections1O1(a)(2)and303(c)of theAct) meansthat
waterquality standardsshould,whereverattainable,providewater
quality for theprotectionandpropagationof fish, shellfishand

U wildlife andfor recreationin andon thewaterandtakeintoconsiderationtheiruseandvalueofpublic watersupplies,
K- propagationof fish, shellfish,andwildlife, recreationin andon theU. water,andagricultural,industrial,andotherpurposesincluding

navigation.
I -~

Li 40 C.F.R.131.2. Under40 C.F.R.131.4 “statesareresponsiblefor reviewing,establishingand

I - revisingwaterqualitystandards.” In turn, pursuantto 40 C.F.R.131.5, “EPA is to review andto
approveor disapprovetheState-adoptedwaterquality standards.”Thesestandardsareto be

11 -

U protectiveofthedesignateduses(~13b.5(b))and, wherethoseusesarenotprotected,thismust

besupportedby “appropriatetechnicalandscientificdataandanalyses.”(~131.5(d)).A Stateis

allowedto removea designateduse,which is not an existinguse,if it “can demonstratethat

attainingthedesignateduseis not feasible”becauseof severalenumeratedcauses.(~131.10(g)).

- 22



RhodiaandTCBSDbelievethatthegrantingof this adjustedstandardwill not impair any

beneficialexistinguseof thereceivingstream.This hasbeenestablishedby theHuff & Huff

studywhich hasbeenmadepartofthis Petition.

Evenif theBoardwereto find thatsomeuseis impaired,Petitionersbelievethatoneor

mOreof therequirementsfor federalapprovalhavebeenmetassetforth under§131.10(g)as

follows:

(1) Naturallyoccurringpollutantconcentrationspreventthe
attainmentoftheuse;or

(2) Natural,ephemeral,intermittentor low flow conditionsor
waterlevelspreventtheattainmentoftheuse,unlessthese
conditionsmaybecompensatedfor by thedischargeof
sufficientvolumeof effluentdischargeswithout violating
Statewaterconservationrequirementsto enableusesto be
met; or

(3) Humancausedconditionsorsourcesof pollution prevent
theattainmentof theuseandcannotberemediedorwould
causemoreenvironmentaldamageto correctthanto leave
in place;or

(4) Dams,diversionsorothertypesofhydrologic
modificationsprecludetheattainmentof theuse,andit is
not feasibleto restorethewaterbodyto its original
conditionor to operatesuchmodificationin away that
would resultin theattainmentoftheuse;or

(5) Physicalconditionsrelatedto thenaturalfeaturesofthe
waterbody, suchasthelackof apropersubstrate,cover,

flow, depth,pools,riffles, andthe like, unrelatedto water
quality, precludeattainmentof aquaticlife protectionuses;
or

(6) Controlsmorestringentthanthoserequiredby
sections301(b) and306 of theAct would resultin
substantialandwidespreadeconomicandsocialimpact.

Mostparticularly,theportionofThornCreekreferredto asReach#2 is impactedby TDS

dischargesfrom ConsumersIllinois WaterCompanyat its UniversityParkfacility. Consumers
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Li Illinois WaterCompany,which dischargesto DeerCreek,is allowed,pursuantto an existing

H adjustedstandard,to dischargeTDSto amaximumof 2,100mg/L. ElevatedTDS levelsexist
downstreamof DeerCreek’smergerwith ThomCreekto theUSGSStation05536275in

Thornton.TheBoardestablishedan adjustedstandardfor thatportionof ThornCreekin part

-~ becausetheselevelsofTDS couldnotbe remedied.

-~ 2. FederalProceduralRequirements
Li Pursuantto U.S. EPA’scurrentpositionon whethera hearing is required,Rhodiaand

H TCBSDdo notbelievethatahearing is necessary where an authorized states follow approved

state procedures, those procedures are federally acceptable.

U RhodiaandTCBSDunderstandthatU.S. EPA’spresentpositionis thatthefulfillment of

H thestaterequirementsfornoticeandhearingis all thatis requiredandthatif thestateallows for

waiverof thehearingrequirement,hearingcanbewaivedwithout conflictwith federallaws. 35

Ill. Adm. Code104.406(j)allowsfor waiverof hearing.

H Section104.406(j): Hearing Waived

RhodiaandTCBSDherebywaivehearingin this matterpursuantto Section 104.406.

Section104.406(k): Supporting Documents

H Supporting documents cited in this Petition are appended hereto.

H WHEREFORE,theRhodia,Inc. andtheThornCreekBasinSanitaryDistrict
requesttheBoardto grantan adjustedstandardfrom 35 Ill. Adm. Code304.105and35 Ill. Adm.

H -

H
H
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Code 302.208 as they apply to proposed discharges of TDS and sulfate from Rhodia’s proposed

expansion of its silicaplantto TCBSD’ssewersystemandfrom TCBSD’streatmentplantto

Thorn Creek.

Roy M. Harsch, Esq.
SheilaH. Deely,Esq.
GARDNER,CARTON & DOUGLAS
321 NorthClark Street
Suite3400
Chicago,illinois 60610-4795
(312) 644-3000
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Exhibit A



H
H ALTERNATIVE I

H

H

U
H:
U

~L•i

Bulk Truck to I
Conveyor Silo Customer??

Concept for Sodium Sulfate Recovery



Sales 28500 ton/year

Configuration / Ref. Drawing P-C Treatment - Alt. 1
Price - Installed US$ $6,000,000
Footprint LxWxH _________________
Power kW 750
Drier Duty MMBTU/h 0.35

Major Equipment OOM Total Installed Cost
$6,000,000 $ 4,800,000 to $8,400,000

Falling Film Evaporator (Brine Conc)
Forced Circulation Crystallizer (Brine XL)

MVR Compressor
2 Condensate pumps

2 Evaporator feed pumps
2 Evaporator discharge pumps __________
Purge pump ___________
Conveyor __________
Dryer

Annual Operating Costs
$k/year

Power 329
Maint 180
Depre. 400
Gas 7
SuIf sales -

Total 915
$/mt 32

$/mt above 23000 166
Estimates are 0DM based on evaporation rates above and similar unit&bufltpreviously
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H
H ALTERNATIVE 2

H
H
H

H
H

MgSO4

NaOH

Feed •Na2SO4
to bulk
truck



Sales 28500 ton/year

Configuration/ Ref. Drawing P-C Treatment - Alt. 1
Price - Installed US$ $6,000,000
Footprint L x W x H ____________________
Power kW 750
Drier Duty MMBTU/h 0.35

Major Equipment OOM Total Installed Cost
$6,000,000 $ 4,800,000 to $8,400,000

Annual Operating Costs
Falling Film Evaporator (Brine Conc) $k/year
Forced Circulation Crystallizer (Brine XL) Power 329
MVR Compressor Maint 180
2 Condensate pumps Depre. 400
2 Evaporator feed pumps Gas 7
2 Evaporator discharge pumps SuIf sales -

Purge pump Total 915
Conveyor $/mt I 32
Dryer $/mt above 23000I 166
Estimates are 0DM based on evaporation rates above and similar units built previously
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ALTERNATIVE 3

Lime

Feed Na2SO4
to bulk
truck
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Sales 28500 ton/year

Configuration / Ref. Drawing P-C Treatment - Alt. 1
Price - Installed US$ I $6,000,000
Footprint L x W x H L
Power kW 750
Drier Duty MMBTU/h 0.35

Major Equipment OOM Total Installed Cost
$6,000,000 $ 4,800,000 to $8,400,000

Falling Film Evaporator (Brine Conc)
Forced Circulation Crystallizer (Brine XL)
MVR Compressor
2 Condensate pumps
2 Evaporator feed pumps
2 Evaporator discharge pumps
Purge pump
Conveyor

Sulf sales -

Total 915
$/mt 32

Dryer $/mt above 23000 166
Estimates are 0DM based on evaporation rates above and similar units built previously

Annual Operating Costs
$k/year

Power 329
Maint 180
Depre. 400
Gas 7


