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~ECE~VEDCLERK’S OFFICE

BEFORE THE ILLINOIS POLLUTION CONTROL BOA}~fR292004
STATE OF ILLINOIS

iN THE MATTER OF: ) Pollution ControlBoard
)

PetitionofNoveon,Inc. ) AS 02-5
for anAdjustedStandardfrom )
35 Iii. Adm. Code304.122 )

POST-HEARINGMEMORANDUM OF NOVEON, INC.

Noveon,Inc., f/k/aTheBFGoodrichCompany(“Noveon”), throughits undersigned

attorneys,respectfullysubmitsthis Post-HearingMemorandumin supportof its Petitionfor an

AdjustedStandardfrom theammoniaeffluentstandardset forth at 35 Ill. Adm. Code304.122(b).

I. Background and IssuesBeforethe Board

This Petitionis relatedto Noveon’sNPDESPermitAppealalsopendingbeforethe

Board. In thePermitAppeal,filed on January24, 1991,Noveonappealedtheconditionimposed

by Illinois EPA requiringNoveonto meetan ammonialimit basedon theprovisionsofSection

304.122(b)oftheBoard’srules, 35 Il. Adm. Code304.122(b).See PCB90-1. Noveonbelieves

theIllinois EPA’s applicationofthisregulationwasunwarranted,arbitraryandcapricious,and

basedon amisinterpretationofSection304.122(b).After two daysofhearing,thePermit

Appealwasstayedin 1991, andIllinois EPAandNoveonengagedin settlementdiscussions.

Duringthis time, Noveon’sexperts,HoustonFlippinof Brown & Caldwell,MichaelCornof

AquaTer,Inc., andWilliam GoodfellowofEA Engineering,assistedNoveonin conducting

studiesandpilot teststo assessmethodsoftreatingammoniaatNoveon,theeffectofthe

dischargeonwaterquality andcalculationofamixing zoneandZoneofInitial Dilution (ZID),

andthetoxicity of Noveon’sdischarge.NoveonandIllinois EPAhavemet regularlyto confer

on Noveon’sprogressandNoveonhasallowedIllinois EPA to haveampleinput into thework

thatwasproceeding.



This Petitionis submittedin thealternativeto theNPDESPermitAppeal,forwhich

NoveonsubmittedaPost-HearingMemorandumonApril 15, 2004. Noveonrequeststhat,

shouldtheBoarddeterminetheIllinois EPAproperlyappliedSection304.122(b),theBoard

grantNoveonan adjustedstandardfrom its provisions. Noveonhasconductedextensive

assessmentoftreatmenttechnologiesandhasconcludedthatno technologyis availableto

Noveonfor treatmentofammoniathatis botheconomicallyreasonableandtechnicallyfeasible

to allow it to achievecompliancewith 35 Ii. Adm. Code304.122(b).Noveonthereforeseeks

relieffrom Section304.122(b)andrequestsaspartofthereliefthattheBoardalso grantNoveon

a mixing zonecalculatedin accordancewith federalandstateregulations.

II. Statementof Facts

A. The Noveonand PolyOnc Manufacturing Facilities

TheNoveonHenryPlantis locatedon theWestBranchoftheIllinois Riverin Marshall

County,to thenorthoftheCity ofHenry. WhentheNPDESPermitwas issued,theHenryPlant

wasownedby BFGoodrich. It hadtwo manufacturingunits: a specialtychemicals

manufacturingunit, whichstartedoperationsin 1958producingchemicalsfortherubber

industry,andapolyvinyl chloride(PVC)resinsunit that beganoperatingin 1965. TheHenry

sitewasselectedby BFGoodrichforthis facility becauseofits uniqueproximity to theIllinois

River,Rock Islandrailroadsystem,statehighwaysystem,electricalpowerresources,naturalgas

resourcesandwaterresources,aswell asthepositivework ethicof the local ruralpopulation.

Since1958,theplanthasexpandedandchangedownershipsothat two separatecompanies,

Noveon,Inc. andPolyOne,now co-existat thesamesite. Pet.Ex. 6 at 2. PolyOnemanufactures

PVC productsandwascreatedasa separateentity in 1993,whenBFGoodrichspunoff theGeon

Vinyl division andcreatedapublicly tradedcompany,theGeonCompany. In 2001,Noveon,
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Inc. wascreatedwhenBFGoodrichsold theremainderof its chemicaloperationsattheHenry

Plantto aprivateinvestmentgroup. Pet.Ex. 6 at2.

The facility hasautility operationthat servesbothcompanieson site. Theutility

operationconsistsofaboileroperation,awatertreatmentprocessandacomplexwastewater

treatmentsystem. Theboileroperationis ownedandoperatedby PolyOnewhile thewater

treatmentandwastetreatmentsystemsareownedandoperatedbyNoveon. In 1985,with the

assistanceoftheStateofIllinois, BFGoodrichconstructeda stateoftheart circulatingfluid bed

coal-firedboilerfor $21 million that is capableofburningIllinois high sulfurcoalin an

environmentallycleanmanner.This boilerhasbeenin operationfor thepast17 years,

consuminghighsulfur Illinois coalandsupportingmanyjobs in theIllinois coalindustry. Pet:

Ex. 6at2,3.

ThecurrentNoveonHenryPlantis achemicalmanufacturingfacility. Noveon

manufacturestwo generalgroupsofproducts,antioxidantsandaccelerators,which arethe“salt-

and-pepper”chemicalsusedin theproductionofrubberandplastics. Thefirst generalgroupof

productsconsistsofrubberacceleratorsusedin thevulcanizingprocessby tire manufacturersto

curetires. Theacceleratorsallow tirevulcanizingto proceedmuchquickerthanwithoutthese

products,resultingin greaterefficiencyfor tire-makingsothat tirescostless. Thesecondgroup

ofproductsis antioxidantsfor plasticandrubber,which arekeyingredientsfor therubberand

plasticindustriesandallowproductsto lastlonger. Without antioxidantspresentin articleslike

rubberbands,therubberbandwill developholesandbreakquickly asit expandsandcontracts.

This conceptappliesto tiresasthey supportavehicleandroll downtheroad;tirescouldnot

functionsafelywithout antioxidants.Pet.Ex. 6 at3. Recently,thefacility hasaddedPersonal
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Careand Carbosetproductsto its mix ofproducts. OneproductcalledGeltrol is evenapproved

for food gradeapplicationssuchasbabybottlenipples. Pet.Ex. 6 at 3, 4.

ThePolyOnefacility producesspecialtypolyvinyl chlorideresinsfor niche,specialty

marketsandtheflooring industry. Theresinsproducedby PolyOnehavemyriadapplications,

includingthewearlayer(top layer)ofresilientfloors, thesupportbase(bottom layer)ofresilient

floors,andprotectivecoatingofcansusedfor foodprocessingandvinyl wallpaper. Pet. Ex. 6

at 4.

B. Impact of Noveonand PolyOne on the Local Economy

BothNoveonandPolyOneplayamajorrolein supportingthelocal economythrough

paymentof wages,purchaseofmaterialslocally and thepaymentof realestatetaxes. On an

annualbasis,wagesandbenefitsof approximately$6.2 million arepaidby Noveonto its 75

employees.PolyOnepaysapproximately$8.2million to its 100 employees.PolyOnepays

approximately$128,000peryearandNoveonpaysapproximately$142,000in realestatetaxes.

Pet.Ex. 6 at 3, 4.

TheCity of Henryhasapopulationof approximately2,700, andthesepayrollsprovide

the economicenergythat supportstheCity aswell aslocal businesseswithin MarshallCounty

andelsewhere.Typicaleconomicmodelsindicatethat for everyjob createdby a companysuch

asNoveon,six jobs arecreatedasaresultto supportits overallproductionactivities. Pet.Ex. 6

at4.

C. The Wastewater Treatment Facility

Thestateoftheartwastewatertreatmentsystemis ownedand operatedby Noveon,

providingwastewatertreatmentfor bothcompanies’wastewaterprocesses.A visualdepictionof
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thewastewatersourceandtreatmentfacility is availablein aflowchartatPet.Ex. 1.1

Throughoutthe life ofthefacility, Noveonhasinvestedin thewastewatertreatmentsystemby

installinga numberofimprovements,includinginstallationofprimaryandsecondarysystems

with an 800,000gallon in-groundaerationbasinin 1972; improvementofthesecondarysystem

to abovegroundaerationtanks(1,000,000gallons),andadditionofasludgeremovalsystemin

1987and 1988; installationofatertiarysandfilter systemin 1989,with expansionofthetertiary

filtering systemto a secondsandfilter in 1992;andadditionofaeration(1,000,000gallons)to

thesystemin 1997to providemorecompletetreatmentofthewastewaterorganicloadto the

system.

All wastewaterfrom theNoveonfacility’s manufacturingareasis dischargedfor

equalizationto thePolymerChemical(PC)Tank, with wastewaterfrom Noveon’s Cure-Rite18

manufacturingareaalsoreceivingpretreatmentprior to dischargeto aseparate

equalizationtank. Following equalization,thewastewaterreceivesadditionalprimarytreatment

consistingofpH adjustment,additionof.coagulantandpolymerto assistin removingsolids,and

primaryclarification; secondarytreatmentconsistingofaerationand secondaryclarification

with returnedsludgeto maintainanappropriatepopulationofbacteria; andtertiarytreatment

consistingof filtering wastewaterprior to discharge.Pet.Ex. 7 at 5, 6. ThePólyOnefacility’s

wastewateris dischargedfor equalizationto thePolyvinyl Chloride(PVC) Tank,with the

exceptionofcertainmanufacturingwastewaterwhichreceivespretreatmentunrelatedto

ammoniaprior to dischargeto thePVC Tank. ThePVC Tankalsoreceivesreturnstreamssuch

asbackwashwaterfrom thesandfilter, filtrate from sludgedewatering,and, routinely,primary

moreextensivenarrativedescriptionof the wastewatertreatmentprocessis alsoavailableat Pet.Ex.
7.
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sludgefrom theprimaryclarifier. 2004Tr. 36, 37. This wastewateris thenpumpedwith the

Noveonwastewatersfor primary,secondaryandtertiarytreatment.Pet. Ex. 7 at 7.

TheNoveonandPolyOnefacilities alsodischargewastewaterconsistingofstormwater

runoffanddischargesfrom coolingtowers,boilersandwell watertreatmentto a storm/utility

pond. A portionofthepondwaterdischargesto thePVCTankto assistwith removalof

Biological OxygenDemand(BOD) removalin thetreatmentprocessorwhenthestormwater

pond’s filter reachescapacity.Theremainingpondwatergoesthrougha filter for treatmentand

combineswith theotherwastestreamsprior to discharge.

Noveon’swastewateris dischargedto theIllinois RiverthroughOutfall 001 by asingle-

port diffuser. Theoutfall is apipethattravelsapproximately1,000yardsdownstreambefore

turningandgoing into theIllinois River. SeePet.Ex. 8, showingdischargelocation. Wastewate

from theCity ofHenry’s treatmentplant sharesthepipewithNoveon’sdischarge.Thetotal

flow of thetwo dischargesis around1.1 mgdor 1.7 cfs. Pet.Ex. 7 at2.

TheNoveonprocessesdo not dischargeany significantammonianitrogendirectlyto the

wastewatertreatmentsystem.Theydo, however,dischargetheorganicnitrogencompounds

tertiarybutyl amine(tBA), mercaptobenzothiazole(MBT) andmorpholine. Thesematerialsare

dischargeddirectlyto thewastewatersystemdueto theun-reactedportionofeachproduction

reactionor indirectly dueto lossoffinishedsolidproductto thewastewatersystem. Thesolid

productcanbreakdownin thewastewaterto a liquid, organicnitrogencompound-bearing

byproduct. ThePolyOneprocessesdischargeasmall amountofammonianitrogendirectlyto

thewastewatersystemin theform of ammoniumlaurate,adispersingagent.

Nitrification is theconventionaltreatmentfor ammonia.Noveon’swastewatertreatment

facility is constructedsimilarly to municipalwastewatertreatmentplantsto nitrify ammonia,and
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in factthe designandoperationofNoveon’splantmeettheconditionsdefinedin 35 Il. Adm.

Code370.920,35 II. Adm. Code370.1210,andTenStateStandardsto grow ammonia-degrading

bacteriain orderto nitrify ammonia.Pet.Ex. 7 at9. Thesestandardsareusedby regulatorsto

critiquewastewatertreatmentfacility designsto ensuretheyareadequateto supportcomplete

nitrification. TheHenryPlantwastewaterdoesnot,however,achievenitrification. Thelackof

nitrification is duenot to a lackofequipmentorinadequatedesign,but to a varietyoftechnical

challenges,theforemostofwhich is that thebacterianecessaryfor nitrificationwill not grow

becausetheyareinhibitedby certaincompounds(principallyMBT). Pet.Ex. 7 at9. But there

arealsoothertechnicalchallengesto removingammoniainherentto theNoveonHenryPlant’s

wastewaterthat highlight theuniqueissuesNoveonwould facein anyeffortsto complywith 35

Ii. Adm. Code304.122(b):

First, Illinois EPAhasreportedthat only threeotherplantsin thecountrygeneratea

similarwastewater.Two ofthesethreeplantsdischargeto aPubliclyOwnedTreatmentWorks.

Only oneofthethreeplantsdischargesdirectlyto areceivingwater. Pet.Ex. 7 at 15. Thus,

Noveon’swastewateris not commonlyencountered.

Second,theessentialbuilding block ofrubberaccelerators,Noveon’s main productline

at thefacility, is mercaptobenzothiazole,orMBT. As abuildingblock, it is presentin numerous

wastestreamsthroughoutthefacility. Consequently,thereis not onesmall isolatedwastestream

thatcouldbe treatedfor MBT removal. MBT is awell-recognizedinhibitor ofbiological

nitrification, evenattracelevelsof 3 ppm. Thosecharacteristicsthatmakeit usefulasarubber

acceleratorareexactlywhatimpair its treatability: MBT is poorlydegradable.ThismakesMBT

ideal for rubbermaking,but it cannotbe reducedwithin thewastewatertreatmentsystemto the

levelsrequiredfor biologicalnitrification to occur. Pet. Ex. 7 at 15-16.
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Third,Noveon’s wastestreamsrequirepretreatmentaheadoftheon-sitebiological

treatmentplantto preventprocessupsetsandnoncompliancewith effluentBOD andTSSlimits.

Consequently,thereis an inherentunreliabilitywith anybiologicaltreatmentprocessusedon site

whetherit is usedfor BOD removalornitrification. Pet.Ex. 7 at 16.

Fourth, theNoveonwastewatercontainsseveraldegradableorganicnitrogencompounds

suchastertiarybutyl amineandmorpholine. Whenthesecompoundsaredegraded,theyrelease

ammonianitrogen. Consequently,effluent ammonia-nitrogenconcentrationsincreaseasthe

presenceofthesecompoundsincreasein the influentwastewaterandasthesecompoundsare

morethoroughlybiodegraded.This meansthat themajority oftheeffluentammonianitrogenat

theNoveonPlantis dueto thoroughbiologicaltreatmentof organiccompounds.Pet.Ex. 7 at

16.

Fifth, thecompoundspresentinNoveon’swastewatermakeoxygentransferabouthalfas

efficientasmunicipalwastewaters.Consequently,theNoveonPlanthasto useblowerswith

abouttwicethehorsepowerto transferthesameamountofoxygenusedatmunicipalwastewater

treatmentplants. Theincreasedpowermustalsobe accompaniedby increasedaerationtankage

to keepoperatingpowerlevelswithin a reasonablerange. Pet.Ex. 7 at 16.

Sixth, Noveon’s wastewateris lightly buffered,sothatevenif biological nitrification

couldbeimplementedwith theeliminationofnitrification inhibitors, themajorityofalkalinity

would haveto be chemicallyadded,whereasalkalinity is typically presentatrequiredlevelsin

municipalwastewaters.This increasestechnicalchallengesandcostoftreatment.Pet.Ex. 7 at

16.

Seventh,theNoveonPlantdoesnot haveanyadditional appreciableelectricalpower

availableto thewastewatertreatmentfacility. Significantadditionalpowerfor anywastewater
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treatmentupgradewould requireinstallationofanewmotorcontrolcenterandanewpowerline

to asubstationlocatedapproximately0.5-mileaway. Pet.Ex. 7 at 16-17.

In summary,thepredominanceofall ammoniain theeffluentis aresultofthewastewater

treatmentprocessandtheuniquewastewaterflows attheNoveonHenryPlant. Noveon’sunique

influent containsorganiccompoundsthathavetwo effects: first, theydegradeto form anmionia

nitrogenduring thewastewatertreatmentprocess;second,MBT andotherorganiccompounds

inhibit nitrification so thatammonianitrogenis not reducedduringwastewatertreatment.Pet.

Ex. 7 at 8, 9. TheseandotherfactorsmakeNoveon’swastewaterdifficult to treat.

D. The Illinois River

A USGStopographicmapshowingthelocationoftheHenryPlantandtheIllinois River

wasintroductedatthehearingasPet. Ex. 18. TheHenryPlantsits on abluff, about80 to 90 feet

abovetheIllinois River. Tr. 189. TheIllinois River flow variesbasedon theseason,with the

lowestflows occurringduringthesummerandearlyfall months. Theaverageyearlyflow is

around15,300cfs, with monthlyaverageflows rangingfrom alow monthlyaverageofaround

8,800cfs in Augustto ahighof around26,400cfs in March(basedon thewateryearsfrom

Octoberto Septemberof 1982to 1992). Dissolvedoxygen(DO) in theRiverupstreamfrom the

Henryfacility is at saturationduring theSeptembercritical period,andDO downstreamfrom the

Noveonfacility is around94%to 96%ofsaturation.Backgroundammoniaconcentrationin the

Riveris 0.297mg/L duringthesummermonthsandbackgroundorganicnitrogenis around0.8

mg/L. Tr. 206.
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Argument

I. The Transcript of the Proceedingsin Noveon’sPermit Appeal, .PCB 91-17,Should
Be Incorporated into this Proceeding

Prior to thehearing,Noveonmovedfor entryoftheentiretranscriptofthehearingin

PCB91-17 into therecordof theadjustedstandard,includingthetranscriptofthehearing

continuationfor which a transcriptwasthenunavailable.2This requestwasbasedonNoveon’s

desirefor theBoardto considerall theevidencesubmittedwith respectto theammonia

limitation in theNPDESPermit,aswell asavoidingprolongingthehearingby requiring

testimonyofwitnessesin the 1991 hearingswhowerenotnecessarilyrequiredto becalledfor

anynewtestimonyatthehearingsin 2004. At thehearingin 1991,testimonywastakenfrom the

following witnessescalledby Noveon: KenWillings, thenSeniorManagerofHealth,Safety

andEnvironmentalfor thespecialtypolymersandchemicalsdivision of BF Goodrich; Richard

Pinneo,ofIllinois EPA’s BureauofWater,andTim Kiuge, alsoofIllinois EPA’s Bureauof

Water. A greatdealof testimonywas takenrelevantto theapplicationof Section304.122ofthe

Board’srules, its backgroundandpurpose,theNPDESpermithistory,Noveon’sHenryPlant

andits products,Noveon’sdecision-making,andotherareasof inquiry that areclearlyalso

relevantto the adjustedstandardproceeding.

TheIllinois EPA objectedto incorporationof thetranscript,andtheHearingOfficer

refusedto incorporatethetranscriptofthehearingin PCB91-17into this record. At thehearing,

Noveonagainmovedfor incorporationof thetranscript,andsubmitteda copyofthetranscript

from 1991 thathadbeenreviewedto removematerialunrelatedto Section304.122’sapplication

2 Thisrequestfor incorporationofthe entirerecordincludesthe transcriptofhearingson November19,

1991, December16, 1991,February17, 2004, andall the exhibitsenteredat thesehearings.
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to Noveonso asto lessenanypurportedburdenon theBoard. TheHearingOfficeracceptedthe

copyof thetranscriptasanoffer ofproofasPet.Ex. 38. Tr. 326.

Incorporationofatranscriptfrom anotherBoardproceedingis governedby Section

101.306oftheBoard’srules,which states:

(a) Upontheseparatewritten requestofanypersonoron its own
initiative, theBoardorhearingofficermayincorporatematerials
from therecordofanotherBoarddocketinto anyproceeding.The
personseekingincorporationmustfile with theBoard4 copiesof
thematerialto beincorporated.TheBoardorhearingofficermay
approveareducednumberofcopiesfor documentsincorporatedin
otherBoarddockets. Thepersonseekingincorporationmust
demonstrateto theBoardorthehearingofficer that thematerialto
beincorporatedis authentic,credible,andrelevantto the
proceeding.Noticeoftherequestmustbe givento all identified
participantsorpartiesby thepersonseekingincorporation.

This is a lenientstandard,asit shouldbesincean adjustedstandardproceedingis quasi-

regulatory. Noveonunquestionablymetall threerequirementsofauthenticityofthetranscript,

credibility (which is determinedby theBoardin bothproceedings)andrelevancy.

Illinois EPA claimedthat it would beprejudicedby incorporationofthetranscript

becauseincorporationwasakinto consolidationof theproceedings.Illinois EPA citedSection

35 Il. Adm. Code101.406oftheBoard’srulesconcerningconsolidation.Illinois EPA’s

objectionwasapparentlybasedon thedifferingburdensofproofin eachproceeding.

This argumentdistortsNoveon’srequest.Noveondoesnotseeka consolidationbut only

incorporationof authenticated,credibleandrelevanttestimonyinto theadjustedstandard

proceeding.TheBoardis perfectlycapableof assessingtheevidencein light oftheproper

burdenof proofapplicableto eachproceeding,andtheseparatebriefsofthepartieswill certainly

allow eachpartyto ensurethat theproperburdenofproofis applied. Section101.306(b)allows

theBoardto evaluateincorporatedtestimonywith considerationoftheburdenofproof. In
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addition,Noveonbelievesthattheburdenis morestringentin anNPDESPermitAppealthanthe

adjustedstandardproceedingin whichNoveonwantstestimony-incorporated,sono prejudice

canbe claimedby incorporationoftestimonyfrom aproceedingsubjectto amorerigorous

burdenofproofinto onewith a lessrigorousburdenofproof. Therulesofevidencegoverning

theseproceedingsarein anycasethesame,soadifferingruling to an objectionto evidence

wouldbe highlyunlikely to resultin this caseandratherquestionableif it did.

Mr. KenWillings is theonly priorwitnesswho wasnotemployedby Illinois EPA,and

he wascross-examinedattheoriginal hearingin 1991 andagreedto be andwaspresentand

availablefor cross-examinationattheAdjustedStandardhearing.As for theotherwitnesses,

theycontinueto beemployedby Illinois EPA,andMr. Pinneo,who wascalledbyNoveonin

1990,testifiedon behalfofIllinois EPA in bothproceedings.

Illinois EPAhashadtheprior transcriptfrom thepermit appealfor overtenyearsin a

proceedingclearlyinextricablyintertwinedwith theadjustedstandardproceeding,andit hadthe

opportunityto cross-examineall witnesseswho testifiedin 1991 and2004. Thereis no prejudice

to Illinois EPAin allowing incorporationoftheentiretranscript. Thetranscriptis authentic,

credible,andrelevant,andNoveon’s motionthereforemeetstherequirementsoftheBoard’s

rule. TheBoardshouldthereforeoverturnthehearingofficer andincorporatetheentire

transcriptof thehearingonNoveon’sNPDESpermitappeal.

II. Basedon Information DevelopedSubsequentto the Illinois EPA’s Issuanceof the
NPDESPermit in 1990,Section304.122DoesNot Require an Ammonia Limit

In the 1990permit, for thefirst time, theAgencydeterminedthat Section304.122(b)of

theBoard’srulesrequiredan ammoniaeffluent limitation for theNoveonHenryPlant’s

discharge.Illinois EPA’s applicationoftheruleignoresits plainmeaningandrelieson a
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misinterpretationthathasno basisin the languageof therule,theBoard’sopinionpromulgating

it, or anyIllinois guidancedocument.Section304.122readsasfollows:

(a) Noeffluent from anysourcewhich dischargesto theIllinois River,
theDesPlainesRiverdownstreamof its confluencewiththe
ChicagoRiver SystemortheCalumetRiver System,andwhose
untreatedwasteloadis 50,000ormorepopulationequivalentsshall
containmorethan2.5mg/L oftotal ammonianitrogenasN during
themonthsofApril throughOctober,or 4 mg/L at othertimes.

(b) Sourcesdischargingto anyoftheabovewatersandwhose
untreatedwasteloadcannotbecomputedonapopulation
equivalentbasiscomparableto thatusedfor municipalwaste
treatmentplantsandwhosetotal ammonianitrogenasN discharge
exceeds45.4 kg/day(100poundsper day)shallnotdischargean
effluentofmorethan3.0 mg/L oftotal ammonianitrogenasN.

(c) In additionto theeffluent standardsset forth in subsections(a) and
(b) ofthis Section,all sourcesaresubjectto Section304.105
[requiringcompliancewith waterqualitystandards,including
thosefor ammonia].

By its unambiguousterms,Section304.122(a)appliesto sourcesthat dischargeto specified

waterways,includingthe Illinois River, and“whoseuntreatedwasteload is 50,000or more

populationequivalents.”A populationequivalentis definedin Boardregulationsasfollows:

PopulationEquivalentis atermusedto evaluatetheimpactof industrialorother
wasteon atreatmentworksorstream.Onepopulationequivalentis 100 gallons
(3801) of sewageperday,containing0.17pounds(77g) ofBOD5(five day
biochemicaloxygendemand),and0.20 pounds(91 g) ofsuspendedsolids. The
impacton atreatmentworks is evaluatedasthehighestofthethreeparameters.
Impacton astreamis thehigheroftheBOD5 andsuspendedsolidsparameters.

See35 Il. Adm. Code301.345.

ThatNoveon’sP.E’. waslessthan50,000whentheNPDESPermitwasissuedis partof

theNPDESPermitAppealandincludedin thePost-HearingMemorandumfiled in that

proceeding.Thatargumentwill notbe repeatedherebut is incorporatedby reference.But

correctcalculationsusing informationdevelopedsubsequentto the1990NPDESPermit
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continueto establishthattheNoveonplanthaslessthan50,000populationequivalents.

Consequently,by its plain language,35 Ii. Adm. Code304.122(a)cannotbe thebasisfor any

ammoniaeffluent limit on theHenryPlant’swastewaterdischarge.

Illinois EPAprovidedacalculationofNoveon’sPopulationEquivalentssubsequentto its

decisionon theNPDES Permitin responsesto Noveon’sinterrogatoriesin thiscase.These

calculationswereinflatedin thattheyarenotbasedon Noveon’s combineduntreatedwasteload.

Pet.Ex. 7, at 12. Rather,theywerebasedonthewasteloadfedfrom theequalizationtanksto the

primaryclarifier. This wasteloadcontainswastestreamsthat areinternalto thewastewater

treatmentfacility, includingprimaryclarifiersludgewhensludgedewateringis not occurring,

filtrate from sludgedewateringandbackwashwaterfrom thetertiary(secondaryclarifier

effluent) filter. Thesewastestreamsaddflow, BOD andTSS,sothat theyarenotrepresentative

oftheuntreatedwasteloadandtheiruseamountsto multiple-countingofwastestreamswhich

staywithin thewastewatertreatmentfacility. Illinois EPAhasrecognizedasmuch; at the

hearingin thismatter,theIllinois EPA’switnessresponsiblefor makingtheerroneous

calculationadmittedthatheincorrectlycalculatedthepopulationequivalent. SeeTr. 426-28,

442. It hasnotprovidedanynewcalculations,however,insteadelectingto challengethe

calculationsof Noveon’sexpert,Mr. Flippinby claimingMr. Flippin omittedwastestreams.

Evenusing Illinois EPA’s initial inflatedcalculation,thepopulationequivalentsfor flow

andBOD were916 and 19,412,respectively.For TSS,Mr. Flippin calculatedthepopulation

equivalentusing theuntreatedwasteloadbasedon informationsuppliedby Noveon,whichhas

beenfiled with theBoard. Thiscalculationyieldedapopulationequivalentof 24,955. Pet.Ex. 7

at 13. Becauseall wastestreamsexpectedto haveanysignificant levelsofTSSwereincluded,
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Mr. Flippin testifiedthathiscalculationofpopulationequivalentswasaccurateto within 25

percent. Tr. 486-88.

In addition,thoughnot apartofthedefinition ofpopulationequivalentsin theBoard

regulations,apopulationequivalentcanalsobecalculatedbasedon ammonianitrogenandTotal

KjedahlNitrogen(TKN), which is really thethrustofSection304.122. Thesepopulation

equivalentsarealsobelow 50,000. TheNoveonHenryPlant’suntreatedwasteloadwould yield a

populationequivalentof20,263 for ammonianitrogenand35,793 for TKN. Pet.Ex. 7 at 13.

Therefore,usingall relevantcalculations,Noveon’suntreatedwasteloadyieldsapopulation

equivalentof lessthan50,000andthereforeSection304.122(b)shouldnot applyto Noveon’s

discharge.

Mr. Pinneotestifiedthat Section304.122(b)‘s applicability to “sourcesdischargingto any

oftheabovewatersandwhoseuntreatedwasteloadcannotbecomputedon apopulation

equivalentbasiscomparableto thatusedfor municipalwastetreatmentplants”requiresthe

untreatedwasteloadto be comparableto theuntreatedwasteloadfor municipalplants. This is

not reflectedin the languageof theregulationor theBoard’sorderadoptingtheregulation. The

Boardis directedto amoreextensivediscussionof Illinois EPA’s interpretationofthisprovision

on thePostHearingMemorandumfiled in PCB91-17,which is basedon evidencealsoadmitted

in thisproceeding. Further,Mr. Pinneoclearlystatedthat this interpretationwasnotreflectedin

anyregulationor guidanceby theIllinois EPA. Tr. 449. It doesnotcomportwith theplain

languageofSection304.122(b),andthereforecannotbe applied.

III. Factors Governing Issuanceof an Adjusted Standard

TheBoard’sregulationsrequireit to reviewarequestfor anadjustedstandardby making

thefollowing assessment:
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1. Factorsrelatedto thepetitioneraresubstantiallyorsignificantly differentfrom the

factorrelieduponby theBoardin adoptingthegeneralregulationapplicableto thatpetitioner;

2. Theexistenceof thosefactorsjustifiesan adjustedstandard;

3. Therequestedstandardwill not resultin environmentalorhealtheffects

substantiallyor significantly moreadversethantheeffectsconsideredby theBoardin adopting

theruleof generalapplicability; and

4. Theadjustedstandardis consistentwith any applicablefederallaw. 35 Il. Adm.

Code104.427.

Noveonmeetseachelementofthis standard.Ammoniafrom Noveon’splant is not

removedby theconventionaltreatmentconsideredbytheBoard,nitrification, in adopting

Section304.122(b).In fact, thereis no economicallyreasonableandtechnologicallyfeasible

alternativeavailableto Noveonfor ammoniatreatment. Nevertheless,Noveon’swastewaterwill

not resultin environmentalorhealtheffectssubstantiallyandsignificantlymoreadverse-than-the

effectsconsideredby theBoard in adoptingSection304.122(b),andspecificallywill not

adverselyimpactdissolvedoxygenin theIllinois River. Finally, theadjustedstandardis

consistentwith federallaw in thatSection304.122(b)is purelyastateeffluentstandardandthere

will be no violationofwaterqualitystandardsif thereliefrequestedis granted.

IV. Factors Related to Noveon Are Substantially and Significantly Different from the
Factors Relied Upon By theBoard in Adopting the Regulation of General
Applicability

TheBoardpromulgatedwhat is nowSection304.122(a)in 1972,afterhearingand

testimonyon theeffectsof ammoniaon dissolvedoxygenlevelsin the Illinois River. SeeBoard

Order, In theMatterofEffluentCriteria, In theMatterofWater Quality Standards,andIn the

Matter ofWaterQuality StandardsRevisionsfor IntrastateWaters,R 70-8,71-14,and71-20
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(Jan.6, 1972). This rule appliedto sources“whoseuntreatedwasteloadis 50,000ormore

populationequivalents.” In 1973,theBoardfollowedupwith what is now Section304.122(b),

specificallydirectedat “industrial dischargersofmorethan100 lbs. of ammoniaasN, whose

wasteloadcannotbe computedon apopulationequivalent(PE)basis.” SeeBoard Order,In the

MatterofWaterQuality StandardsRevisions,R 72-4(Nov. 8, 1973).

In adoptingSections304.122(a)and(b), theBoardexplicitly foundthat“present

technologyis capableofmeetingthis limit andshouldresultin theremovalofmuchammonia

nitrificationoxygendemand(NOD)from thestressedwaterways.” SeeOrderoftheB~ard,

R 72-4(Nov. 8, 1973). TheBoardfoundthat “nitrification canbe satisfactorilyaccomplished

for areasonablepriceby asecondstageof biological treatment.”SeeOrderoftheBoard,R 70-

8, 71-14,71-20(Jan.6, 1972).

TheBoard’sconclusionis not thecasefor Noveon.Noveon’sfacility is designedto meet

the standardsapplicableto nitrifying facilities, but it doesnotnitrify becauseofinhibitors in its

wastewater.Evenfurther,however,Noveonhasspentincalculabletimeandincurredsignificant

expensetrying to find amethodoftreatmentfor ammonia.Noveonhasconductedliterature

reviews,consultationwith numerousexpertsincludingthosetestifying in this proceeding,

laboratory-scaletreatmentinvestigations,full-scaleoperationsandcapitalenhancements,and

full-scaleplant trial investigationsto assessthefeasibilityofsourcereduction,removaland

recyclingoforganicnitrogencompounds,pre-treatmenttechnologies,andpost-treatment

technologiesfor ammonia.Noneoftheseassessmentsresultedin discoveryof any treatment

alternativethatwasboth technologicallyfeasibleandeconomicallyreasonableas-a-methodto

achievecompliancewith 35 Il. Adm. Code204.122(b).
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A. NoveonCannot Eliminate Organic Nitrogen Compounds from Its Wastewater

Noveonhasevaluatedall of its processesfor contributionofammoniaprecursorsto the

wastewatertreatmentsystem.ThesehaveincludedNoveon’s researchscientists’evaluationof

numerousmethodsof morpholine,MBT, andt-butyl amineremovalfrom variousprocesses.

Noveoneliminatedmanyofthesealternativesbasedonsafetyand qualitycontrolissuesfor plant

workersandcustomers,aswell asenvironmentalconcernsnotpresentedby thecurrenteffluent

discharge.Theprocessfor removaloforganicnitrogencompoundsformanyofthese

alternativespresentedrisksofexplosion,qualitycontrolissuesrelatedto recycledmorpholine,

andhazardouswastegeneration. Pet.Ex. 6 at 7,8. Flowchartsofthesystemsthatwere

evaluatedareat Pet.Exs. 2, 3, 4, and5.

Noveondid havesomesuccesswith its sourcereductionefforts. In 1996,Noveonspent

morethan$742,000to install anewfilter system,which significantly improvedthedewatering

ofthewastestreamswith organicnitrogencompoundsandreducedthelossof solids to the

wastewatertreatmentsystem. Tr. 36. As aresultof this improvement,theannualamountof

solidslost to thewastewatertreatmentsystemwasdecreasedby 100,000poundsper year. In

2000and2001,Noveonperformedanimprovementto bettercaptureacceleratorproduct. This

improvementreduced66,000poundsperyearofproductto thewastewatertreatmentsystem.

Tr. 37. Noveonmadeimprovementsto its fines (smallparticles)scrubberto reducethelossof

fines to thewastewatertreatmentsystemby 123,000poundsperyear. Thiseffort was

recognizedwith theGovernor’sAward for Pollution Prevention.Tr. 37. In 2003,Noveonmade

improvementsto thetertiarybutyl aminerecovery,reducinglossesto thewastewatertreatment

systemby 185,000poundsper year. Noveonwasagainrecognizedfor this effortwith the

Governor’sAward for PollutionPrevention.Tr. 38.

18



Noveon’swastewatertreatmentprocessdoesachievesomeammoniaremovalasaresult

ofBOD removal. Without theBOD removal,thedischargeof ammoniawouldbeabout20

mg/L higherthanit currentlyis. Tr. 494.

B. NoveonCannot AchieveNitrification maCost-Effectiveor
TechnicallyFeasibleManner

Noveon’swastestreamsrequirepretreatmentaheadoftheon-sitebiologicaltreatment

systemto preventprocessupsetsandnoncompliancewith effluentBOD andTSSlimits.

Consequently,thereis an inherentunreliabilitywith anybiologicaltreatmentprocessusedon site

whetherit is usedfor BOD removalornitrification. Pet.Ex. 7 at 16.

TheNoveonplant hasinvestigatedand experimentedextensivelywith potentialtreatment

methods.Theseevaluationshaveincludedliteraturereviews,consultationwith additional

experts,laboratory-scaletreatmentinvestigations,full-scaleoperationsandcapitalenhancements

andfull-scaleplanttrial investigations.Pet.Ex. 7 at 18.

HoustonFlippin, Noveon’sexpert,performedover thecourseof 14 yearsathorough

evaluationofthecosts,feasibility, andeffectivenessof all proventechnologiesfor treatmentof

ammonia.Tr. 75-77. Thesetreatmenttechnologiesincludethefollowing:

1. Alkaline air strippingofthePCtank,thePVC tank,andthesecondaryclarifier
effluent,which involvesconvertingtheammoniato agasandstrippingit off.

2. Struviteprecipitationfrom thecombinedwastestreaminfluent, which involves
precipitationof ammoniaasstruvite,which is essentiallyarnmoniummagnesium
phosphate.

3. Effluentbreakpointchlorination,which involvesoxidationofammoniato
nitrogengas.

4. Single-stagebiologicalnitrificationofthePVCtank(non-Noveon)wasteflow
combinedwith separatebiological treatmentofthePCtankdischarge.

5. Biologicalnitrification of thecombinedinfluentwastestreamin a singlestage.
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6. Ion exchangetreatmentoffinal effluent,which involvestheuseofhydrogenresin
in acolunmssystemto takehold oftheammoniaion in solution.

7. Ozonationof final effluent,which involvesoxidizing ammoniato nitrogen

gas,whichthenleavesasa gas.

8. Nitrification of secondaryclarifier effluent(tertiarynitrification).

Tr. 76-77.

Mr. Flippin testifiedthat these“aretheproventechnologiesfor effluentammonia

reduction.” Tr. 77. Pet. Ex. 11 waspreparedbyMr. Flippin,andprovidesinformationon the

costofthesetreatmentalternatives.Tr. 75. This exhibit is theproductoftreatabilitytesting,

full-scaleplanttesting,anddatafrom theNoveonHenryPlant. Thecostsincludedin this exhibit

arecapitalcosts,annualoperatingcosts,andpresentworthcosts. Mr. Flippin includedthe

presentworthcostsin orderto takeinto accountbothinstallationcostsandcoststo keep-a

processrunning. Tr. 85-86. Thepresentworthcostis thevaluethatis truly representativeofthe

fundsthatNoveonwould haveto have“in thebanktoday,to notonly build it, but to keep[each

alternative]running”. Tr. 85-86. Mr. Flippin usedaten-yearperiodfor presentworthcost,

which is consideredto beaminimumtermin project life andin line with theconventional

practiceofusingnomorethanthirty yearsfor projectlife; hadMr. Flippin useda longerlife, it

would haveincreasedtheoperationandmaintenancecostsandhencethepresentworthcosts.3

Tr. 87-88. Pet. Ex. 11 alsocontainsblock flow diagramsfor eachtreatmentalternativethat

showstheexistingequipmentin bold andequipmentthatNoveonwouldbe requiredto purchase

in anon-boldedline.

~TheAgencyhassuggesteda twenty-yearlife for equipment.As a result,Mr. Flippin performedhis
analysisusinga twenty-yearlifespan,whichwould havemadethepresentworth costof annualO&M
muchhigher. SeePet.Ex. 13 andTr. 96.
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Pet.Ex. 12 containsthebreakdownofcostsfor eachtreatmentalternative,which includes

therequiredcosts(asapplicableto eachalternative)for laborat $40/hourincludingbenefits,

electricalusageat$0.06perkilowatt hour,naturalgascostsbasedon $0.06pertherm,

maintenancematerialscostusingaconventionalvalueoffivepercentoftheequipmentcosts

annually,andchemicalcosts,whichwerecalculatedusing theactualcostthatNoveonpaidfor

chemicalsatthetimethe exhibitwasprepared.Tr. 83-85. This exhibitalsoshowstheaverage

ammoniaremovalin poundsperday andpercentage,sothat anincrementalpresentworthcostof

ammoniaremovalcanbe evaluated.

Finally, Pet.Ex. 13 showsthecapital,annualoperatingandpresentworthcostsfor each

alternative.Mr. Flippin includedin thefirst charta 10-yearprojectlife andin thesecondcharta

20-yearprojectlife. Tr. 95-96. Thenexttwo pagesincludetheaveragepercentageofammonia

removalprovidedby eachalternativealongwith areliability rating. Thereliability ratingis on a

scaleof 0 (lowestreliability) to 10 (highestreliability) andwasbasedon therelativeassessment

ofmechanicalandprocessedperformancereliability to achievetheaveragepercentammonia

removalstated.Thenextcolunmdescribeswhateachtechnologywould involve andwhat

obstacles,if any, theywould face.Tr. 97.

With thatbackground,belowis asummaryfor eachalternative,thepresentworthcosts,

thepercentageof ammoniaremoval,andthereliability rating,alongwith abriefdiscussionof

thetechnicalobstaclesofeachalternative. For amoredetaileddiscussion,Pet. Exs. 11 through

13 shouldbe reviewed.
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1. Alkaline Air Stripping

Ammoniaexistsin two forms,aqueousandgaseous,andaspH increasesthe aqueous

form becomesagas. Tr. 76 andPet. Ex. 13 atp. 1 of4. Thus,by increasingthepH ofa

wastewaterstreamit is possibleto strip orremovetheammoniagas. Id. This alternativeas

investigatedinvolved theuseofair strippingatthreeseparateportionsofthetreatmentsystemas

ameansof ammoniaremoval:(1) within thePCtank; (2) within thePVCtankand (3) the

secondaryclarifier effluent. Pet.Ex. 7 at25; Pet.Ex. 11 at 2 andFig. 2; Pet.Ex. 13 at 1.

BecausesamplesofthePCtankandPVC tankdischargescontainedgreaterthan500

mg/L TSS,apackedtowerair stripperorhorizontaltraystripperwould requirefrequent

maintenancedueto fouling. Thus,diffusedair strippingandsurfaceaerationprocesseswere

both selectedfor evaluationin both thePCtankandPVCtank. Pet. Ex. 13 at 1. Dueto theslow

rateof thesestrippingprocesses,thesmall amountofammoniaavailablein thesetanks,andthe

largeflow ratesofthewastewaterinto thePCtankandPVC tank,only strippingwithin existing

tankagewasconsidered.Building additionaltankagewould haveonly madetheseprocesses

look less economicallyfavorable. With respectto strippingammoniafrom thePCtankandPVC

tank,sincethebulk of theammoniadischargedfrom theHenryPlantis generatedasabyproduct

in thedownstreamwastewatertreatmentfacility, ammoniareductionsofonly 14-27%were

achieved. PetEx. 13 at 1. Conventionalpackedtowerair strippingwasselectedfor evaluation

ofthewastewatertreatmentfacility effluent downstreamofthesecondaryclarifierwastewater

sincethis is awell-establishedstripping technology.SeePet.Ex. 7 at 22-23andPet.Ex. 13 at 1.

This low levelofammoniareductionmeansair strippingfrom thePC tankandPVC tank

wouldnot achievesufficientammoniareductionthat would allow theHenryPlantto meetthe

effluentlimitation of 35 Il. Adm. Code304.122(b).Pet. Ex. 13 at 1. Further,giventhepresent
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worthcosts(capital,operationandmaintenancecosts)of$2.21million for PCtanktreatmentand

$14.1million for PVC tanktreatment,this alternativewasalsodeemedeconomically

unreasonablein light of thehighcostsandlow ammoniareductionobtainedofonly 27%and

14%,respectively.Pet.Ex. 13 at 1.

Theammoniaremovalachievedfrom air strippingofthesecondaryclarifierwasgreater

than95%usingpackedtowerair strippingtechnology. Pet.Ex. 13 at 1. Onedifficulty with this

alternativeis that it would increaseTotal DissolvedSolids(TDS)bymorethan20%,which

would likely increasetheaquatictoxicity oftheeffluent.4 Id. Themostimportantdifficulty with

this treatmentalternativeis its complexityto operate,high operation,maintenanceand

installationcosts,togethermaking it economicallyunreasonablewith presentworthcostsofover

$14million. Pet. Ex. 13 at 1. Thecostsassociatedwith this alternativewouldbe evenhigherif

additionalequipmentwererequiredto removetheammoniafrom theoff-gas.5 Othertechnical

difficulties with this alternative,namelyfoulingof towermediawith precipitants,makethis an

unreliabletechnology.Pet.Ex. 13 at 1.

2. StruvitePrecipitation

This alternativeinvolved an analysisoftheammoniareductionachievedby the

precipitationofstruvite from thecombinedNoveonHenryPlantandPolyOnewastestream.Pet.

Ex. 11 at 2 andFig. 3. This treatmentprocess,however,providesonly a24%reductionin the

averagefinal effluent ammonialevel at apresentworthcostof $5.1 million. Pet.Ex. 11 at 2.

This alternativealsowould increaseTDS in theHenryPlanteffluent andtheprecipitantis prone

4Thetoxicity ofNoveon’sdischargefor TDSandthe implicationsofthis arediscussedlaterin this brief.
~Evenwithoutoff-gastreatmentthis alternativehasa presentworthcostof$10.5million. Pet.Ex. 13 at
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to foul pumpsandpipingmaking it operationallyunreliableasacompliancealternative.Pet.Ex.

13 at2.

Tn sum,struviteprecipitationwould not resultin compliancewith theammoniaeffluent

limit in Section3 04.122(b). Becauseonly a smallportionofthewastewaternitrogenloadwould

beremovedfrom theHenryPlanttreatmentsystemby struviteprecipitation,thetechnology

would increaseeffluent TDS,Noveonwould encounteroperatingdifficulties dueto anticipated

fouling, andhighcosts,makethisan infeasiblecompliancealternative.Pet.Ex. 13 at2.

3. EffluentBreakpointChlorination

Brown and Caldwell alsoevaluatedtheuseof chlorineto achieveammoniareduction.

Pet.Ex. 7 at25 andPet.Ex. 11 at2 andFig. 4. This alternativeinvolvedroutingofthe

secondaryclarifierwastewaterto areactiontankwherechlorinegaswouldbespargedinto the

tankandcausticsodaaddedto maintainapH ofapproximately6.9. Pet. Ex. 11 at Fig. 4 andPet.

Ex. 13 at 2. Following theadditionof chlorine,thewastewaterwould bedischargedto the

existingsandfilters.

This alternativecouldreduceammoniaby 98%andmeetthestandardsetforth in 35 Ii.

Adm. Code304.122(b).Pet.Ex. 13 at p. 2 of4. Theproblemit presents,however,is that

breakpointchlorinationis prohibitively expensive,atapresentworth costof$9.7 million, which

makesit economicallyunreasonable.Pet.Ex. 11 at Table5. Thus, thisalternativeadmittedly

reducesammoniabut is economicallyunreasonable.This alternativeis alsoproblematicbecause

it would dramaticallyincreaseeffluent TDS andwould likely resultin theformationof

chlorinatedorganicsin the effluent. Pet.Ex. 13 atp. 2 of4.

24



4. Single-stageBiologicalNitrification ofNon-PCWastewater

Noveon’sexpertHoustonFlippin alsoexaminedwhatlevel ofammoniareductionwould

occurby first-stagenitrification ofthenon-PCwastewaterfollowedby second-stagebiological

treatmentof thePCtankwastewateraftercombinationwith effluent from thefirst-stagereactor.

Pet.Ex. 11 atFig. 5 andPet. Ex. 13 at 2. This alternativeinvolvedtheexisting sludgesystemto

removeBOD andnitrify thePVCwastewater,andthetreatedeffluentwould thenbe combined

with PCwastewaterandtreatedin anewactivatedsludgesystem. Pet.Ex. 13 at2. It was

determinedafterthebatchtreatabilitystudythatthiswasnotafeasiblecompliancealternative

becauseofthe low level ofammoniareductionthat wasachievedandcomplexityofoperation.

This alternativehadareliability ratingof 7, meaningit would notproduceareliablereduction30

% ofthetime. Pet.Ex. 13. Thepercentageofammoniareductionwasoniy 47%,which is too

low to achievecompliancewith theeffluent ammoniastandard,andyethadapresentworthcost

of$4.9 million. Pet.Ex. 11 atTable5 andPet.Ex. 13 at2, 4.

5. Biological Nitrification ofCombinedWastewater

Brown andCaldwell conductedaseriesofbatchandcontinuousflow treatabilitystudies

thatNoveon’sexpertwitnessHoustonFlippin designedandsupervisedto removebio-

inhibitions. OnesuchtreatabilitystudyrequiredpH reductionto 2 ofthePCtankdischarge,

followedby river wateradditionandcombinedsingle-stagenitrificationwith non-PC

wastestreams.Pet.Ex. 11 atFig. 6; Pet.Ex. 13 at3. Theresultsoftheanalysisby Noveon’s

expertshowedthatbiologicalnitrification ofthecombinedwastewaterstreamwas technically

feasiblewith pretreatment.Pet.Ex. 7 at20. This alternativesuffersfrom a lackofreliability,

though,which is necessaryfor consistentcompliance,sinceit is sensitiveto thevariable

characteristicsinherentin thewastewaterproducedby thedifferentbatchprocessesattheHenry
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Plantandthesystem’sperformancewouldvarywith thesuccessofbio-inhibitorremoval.Pet.

Ex. 7 at27 andPet.Ex. 13 at3. This alternativehadareliability ratingofonly 7, meaningit

would not produceareliablereduction30 % ofthetime. Pet.Ex. 13.

Further,biologicalnitrification is averycostlyalternative.Brown andCaldwell

estimatedthepresentworthcostsofthis alternativeat$11.7million. Pet. Ex. 11 at Table5 and

Pet.Ex. 13 at 2. Thosecostsmakethis an economicallyunreasonablealternative,particularlyin

light ofthereliability concernsassociatedwith it. Thus, biologicalnitrification ofthecombined

wastewaterafterpretreatmentto removebio-inhibitors is notonly an extremelyexpensive

alternativebut is alsotoo unreliableto achieveconsistentcompliance.Pet.Ex. 7 at 27.

6. Ion Exchange

Oneothercompliancealternativeanalyzedby BrownandCaldwellwasion exchange

treatmentof thesecondaryclarifier effluent usingclinoptilolite, anammoniaselectiveion

exchangeresin. Pet.Ex. 11 atFig. 7 andPet. 13 at2. A standardhydrogenion exchangeresin

wasalsoconsidered.Thisalternativecouldreduceammonianitrogenby 98%andmeetthe

ammoniaeffluent standardof35 Il. Adm. Code304.122(b).Thebatchtreatabilitytestresults

demonstratedthat approximately100 lbs. ofclinoptilolite would berequiredto removeeach

poundofammonia.Pet.Ex. 7 at 19. Thispoorremovalefficiencywaspresumedto bedueto

the largeconcentrationofcompetingions in theeffluent. Further,the ion exchangesystemis

complexto operateandits reliability questionablebecauseoffouling oftheresincolumnswith

precipitaritsandbiomass.Pet. Ex. 13 at 3. This alternativehada reliability rating of6, meaning

it wouldnotproduceareliablereduction40 % ofthetime. Pet.Ex. 13. Thepoorremoval

efficiencyandreliability concernsprecludedfurtherconsiderationofion exchangeasa
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compliancealternative.This alternativehadapresentworthcostof$5.1 million. Pet.Ex. 11 at

Table5.

7. Ozonation

This ammoniatreatmentalternativewasoneofthe lasttechnologiesevaluatedby

Noveon’sexpertasa compliancealternative.Pet.Ex. 7 at24, Pet.Ex. 11 atTable9; Pet.Ex. 13

at 4. This alternativecouldreduceammoniaby 98%andmeettheammoniastandardset forth in

35 Il. Adm. Code304.122(b). It wasrejectedasan alternativedueto its highpresentworth costs

of$20.3million, whichwerealmosttwice thecostofanyotheralternative.Pet.Ex. 11 at Table

5. Further,it would significantly increasetheeffluentTDS concentrations.Pet. Ex. 7 at 24.

This alternativewould likely alsoconvertsomeoftheeffluentnon-degradableCOD into BOD,

which couldcauseBOD effluentlimit violations.Id.

8. TertiaryNitrification

This alternativewould involve pumpingthesecondaryclarifier effluent througha

separateaerationbasincontainingfixed film mediathat nitrifying bacteriawould growon. Pet.

Ex. 7 at 19, Pet.Ex. 11 at2; Pet.Ex. 13 at4 of 4. Alkalinity andDO wouldbecontrolledin this

basinto meetthedemandsassociatedwith nitrification. Pet. Ex. 13 atp. 4 of 4. Effluent from

this tankwould be directedto theexisting tertiaryfiltration processthatwould beexpandedto

accommodatetheadditionalsolids loading.Resultsofanalysesdatingbackto thelate 1 980sand

confirmedduringthe 1 990sindicatethis processis a technicallyfeasiblecompliancealternative.

Thedifficulty with this alternativeis that it lacksreliability, which is necessaryto achieveand

maintaincompliance,dueto its greatsensitivityto variationsin wastewatercharacteristicsthat

occurwith theHenryPlant’sbatchprocesses.Pet.Ex. 7 at 19. This alternativehadareliability

ratingof7, meaningit wouldnot producea reliablereduction30 % ofthetime. Pet. Ex. 13.
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Further,tertiarynitrification is averycostlyalternative.Brown andCaidwell estimated

thatthepresentworth costsoftertiarynitrification are $11.4million. Pet. Ex. 11 atTable5.

Thosecostsmakethisaneconomicallyunreasonablealternative,particularlyin light ofthe

reliability concernsassociatedwith it.

9. OtherAmmoniaReductionEfforts

Oneoftheearlyefforts to reduceammoniaattheHenryPlantinvolvedtheuseof

powderedactivatedcarbon(PAC)to removethebio-inhibiting compounds.Pet.Ex. 7 at 18.

Theresultsofbatchtestingto evaluatethisalternativeestablishedthat an untenable,largedose

ofPAC wasrequired:5000mg/L or 17 tons/day. Id. In addition,treatmentofthePCTank

dischargeandtheprimaryclarifier effluentwith GranularActivatedCarbon(GAC) was

consideredbut quickly abandoneddueto the largePAC dosingrequiredandthecertainfouling

problems. Pet.Ex. 7 at 19.

A Germanprocessto recoverMBT wasalsoevaluatedasa potentialammoniareduction

method. Pet. Ex. 7 at 20. This processinvolved solventextractionbut posedsignificantsafety

concernsdueto thepotentialfor explosions.Id.

Noveonalsoevaluatedtheuseof specialtybacteriaasatreatmentalternative.Pet.Ex. 7

at2 1-22. Nitrifying bacteriafrom thePeoriaSanitaryDistrict andU.S. Steel’sbiological

nitrificationplantwereaddedbut to no avail; nitrification wouldnot occur. Pet.Ex. 7 at22.

Oneofthestepstakenby Noveon’sexpertdid not involve theevaluationof treatment

technologybut examinedwhethertherewasan errorin themethodusedto measureammonia.

Pet. Ex. 7 at27. This requiredan analysisofthreeU.S. EPA approvedmethodsof ammonia

measurement.All methodsaccuratelymeasuredammoniain theNoveonHenryPlant
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wastewaterandthedifferenttestmethodsdid not accountfor anyappreciabledifferencesin

ammonialevels. Pet. Ex. 7 at 27.

C. The Costsof Treatment Alternatives Impact theLong-Tçrm
Viability ofthe Plant

Noveonaskedan accountantfrom its corporateheadquarters,LindaShaw,to analyzethe

projectedcost of four ofthealternativesevaluatedby Mr. Flippinon theprofitability of

Noveon’sHenryPlant,asreportedin its PlantSalesandIncome(S&I) report. Pet.Exs. 33 and

34. The alternativesconsideredwerereportedin Mr. Flippin’s memorandumatPet.Ex. 11 as

treatmentalternative3 (alkalineair strippingofsecondaryclarifier effluent), 6 (nitrificationof

PVC tankwastewater),7 (nitrificationofcombinedwastewater)and10 (nitrificationof

secondaryclarifiereffluent). Thesealternativeswereselectedfor evaluationbasedbothon what

wereperceivedto bethetechnologiesIllinois EPAconsideredeconomicallyreasonableand

technologicallyfeasiblein its recommendationin thismatter,aswell asthat thecostsevaluated

wererepresentativeof costsfor therangeofthetreatmenttechnologiesconsideredby Mr.

Flippin.

Ms. Shawcalculatedtwo financialratios — returnon revenueandreturnon netproperty,

plant andequipment— asindicatorsfor how theplant is performing. Thereturnon revenuewas

calculatedby dividing operatingincome by revenue. The return on net plant, property and

equipmentwascalculatedby dividing operatingincomeby netplant, propertyand equipment.

As thechartshows,both ofthesefinancialratioshavedeclinedoverthe last3 years. Thereturn

on revenuedeclinedfrom 7% in 2001, to 5%in 2002 to 2% in 2003. Likewisethereturnonnet

plant, propertyandequipmentdeclinedfrom 6%in 2002 to 3% in 2003.
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If theHenryplant wereto implementany ofthe ammonia-nitrogentreatmentalternatives

detailedin the HoustonFlippin memorandumdatedMay 17, 2002, operatingincomewould be

further erodedresultingin a lower return on revenueand a lower returnon netplant, property

and equipment. For alternative3 (alkalineair strippingof secondaryclarifier effluent), the

Henryplant would incur anincrementalcostof$1,049,000.00.Thisalternativewould resultin a

negativereturnon revenueof-2%andareturnon netplan,propertyandequipmentof -2%. For

alternative6 (nitrification ofPVC tankwastewater),theHenryplantwould incur an incremental

costof $329,000.00.Thisalternativeis theonly oneof thoseconsideredthatwouldnot generate

anegativereturnon revenueandon netplant, propertyand equipment. This alternativewould

resultin adropto 1% on revenueand2%onnetplant, propertyandequipment.For alternative7

(nitrification of combinedwastewater),the Henry Plant would incur an incrementalcost of

$1,089,000.00.Alternative7 would resultin anegativereturnon revenueof-2% and areturnon

netplan, propertyandequipmentof -2%. For alternative10 (nitrification of secondaryclarifier

effluent), theHenryPlantwould incur an incrementalcostof $692,000.00.Alternative10 would

resultin a negativereturnon revenueof-1% and areturnonnetplan,propertyandequipmentof

-1%. Pet.Ex. 33 and34.

Basedon theanalysisby Ms. Shaw,thereturnon investmentfor Noveon’sHenryPlant

wouldbevery small ornegativefor thetreatmenttechnologiessheconsidered.TheNoveon

HenryPlant’s majorproductline would losemoney. Tr. 285. Mr. GuyDavids,theformer

productionsuperintendentandformersitemanagerof theHenryPlantduringaportionofthe

periodofNoveon’sinvestigationof treatmenttechnologiesfor ammonia,testifiedthatthe

consequencesofthelow to negativereturnwould bethattheplant’smanagementwould havea

verydifficult timejustifying essentiallyanycapitalto theplant. It would also bevery difficult to
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attractnewproducts. Tr. 286. Mr. Davidstestifiedthat if theHenryPlantwererequiredto

implementthetreatmenttechnologiesat acostconsideredby Ms. Shaw,hewouldbe concerned

aboutthelong-termviability oftheplant. Tr. 286.

In sum,Noveon,its consultantsandexperthaveevaluatedall theavailableproven

ammoniatreatmentalternatives.As HoustonFlippin testifiedto at greatlengthduringthe

hearing,no treatmenttechnologycouldprovidesignificant(greaterthan50%)reductionin

effluentammoniafor apresentworth costof lessthan$5.0 million, andthepresentworthcostof

installingsinglestagenitrification is $11.7million. Thecostsofimplementingthesealternatives

would be a low to negativereturn,whichwould impactthe long-termviability oftheplant. In

addition,theabsenceofanimpacton thewaterqualityoftheIllinois River anduponaquaticlife

addsto theeconomicunreasonablenessofthesealternatives.

V. The Adjusted Standard Will Not Result in Environmental or Health Effects
Substantially or Significantly More Adversethan the Effects Consideredby the
Board in Adopting the Rule of GeneralApplicability

A. DissolvedOxygen,Which Was the Basisfor the Board’s Ammonia Effluent
Limitation, Is Not AdverselyAffected by Noveon’sDischarge

Thepurposeof Section304.122wasto protectagainstdissolvedoxygensagsin the

Illinois River,whichtheBoardin its orderstatedwas“conclusivelyestablished”in astudyby

T.A. Butts,R.L. Evansandothers. TheBoard’sownopinionin anothercaseshowsthatMr.

Butts andMr. Evansabandonedtheconclusionsoftheseearlierstudies. Laterwork showedthat

basedon therelativeinfluenceofthethreeprimaryoxygendemandsinks—carbonaceousBOD,

nitrogenousBOD, andsedimentoxygendemand—effluentlimitations in theammoniarule were

unjustified andseverelyrestrictive. In theMatterofSiteSpec~fkExceptionto Effluent
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Standardsfor theGreaterPeoriaSanitaiyDistrict andSewageDisposalDistrict, R 87-21 (Oct.

6, 1988).

Work performedby Noveon’sexpertwitness,Michael Corn, alsoshowsthattheadjusted

standardwill not resultin environmentalor healtheffectssubstantiallyorsignificantlymore

adversethantheeffectsconsideredby theboardin adoptingtherule ofgeneralapplicability.

Mr. Corn developedawasteloadallocationmodel to assesstheeffectof Noveon’sdischargeon

theIllinois River,using theU.S. EPA’s QUAL2E model,datafrom theIllinois River, and

reaerationratesanddeoxygenationratesmeasuredin similar sizerivers. Themodelwasrun

with Noveon’spermitted5-daycarbonaceousbiochemicaloxygendemands(CBOD5)ororganic

loadingsandhighammonialoadings. BothCBOD5 andammoniaareoxygendepleting

substances.Pet.Ex. 16 at 12. Theresultsofthismodelingshowedthat, during thecritical 7Q10

low flow andcorrespondinghigh temperatureperiods,6theDO concentrationin theIllinois River

downstreamfrom theNoveondischargeis around7.5 mg/L. Pet.Ex. 16. TheexistingDO

standardis 5 mg/L duringthis timeperiod. See35 Il. Mm. Code302.206. The Illinois River

thereforemeetsexistingstandardsfor DO, andNoveon’sdischargehasnothadanadverse

impacton DO levelsdownstreamofits discharge.

B. Noveon’sDischargeDoesNot Have an AdverseImpact onAquatic Life

Given therapidmixing that physicallyoccursin theIllinois River,however,thereis no

impactto aquaticlife from Noveon’sdischarge.Mixing ofan effluentinto ariver is anatural

phenomenonthat allows thetwo watersto reachequilibrium wherethetwo aretotally mixed.

6 Thesummerconditionsoflow flow, high temperaturearethemostcritical from a waterqualityand

toxicity standpoint.Tr. 212.
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Pet. Ex. 16 at4. Physicalmixing of atributaryor an effluent discharge(theenteringstream)that

entersintoa largerbody ofwater(thereceivingstream),suchastheIllinois River, occurs

becausetheenteringstreamofwaternormallyhas~enoughphysicalenergy,eitherthroughthe

enteringvelocitybeinggreaterthantheriverora densitygradientbetweentheenteringstream

andtheriver. This allows theenteringstreamto forceits wayinto theriver, similar to acar

enteringthefreewayfrom amerginglane. Until themixing oftheenteringstreamandthe

receivingstreamarein equilibrium, adefinitiveplumeoccurswheretheenteringstreamandthe

receivingstreamareat differentconcentrationsanddensities. Id.

Theactualmixing that occursbetweentheNoveondischargeandtheRiverhasbeen

physicallymonitoredandmathematicallymodeled.The“nearfield zone”is definedasthe

turbulentzoneat thedischargepointwhererapidandimmediatemixing occursdueto the

immediatemixing of ahigh energystreamanda low energystream. Pet.Ex. 16 at 5. Thenear

field zoneincludesthejet momentumzonethroughtheearlyphasesofabuoyantspreading

region,wheretheplumegoesfrom rapidandimmediateeffluent-dominatedmixing to mixing

totally dominatedby river ambientdiffusion. SeePet.Exs. 20 and23, with adepictionofthese

areas.Whenaneffluentdischargeflows intoareceivingstream,it normallyhasan excess

velocity overthestreamitself, which is thecasewith Noveon’sdischarge.This excessvelocity

allows thestreamto pushits wayinto theriver until theriver andeffluentmixturereach

equilibrium. Additionally, theNoveondischargeis heavierthantheriver water,which causes

theeffluentplumeto havemomentum. This nearfield zoneis about100 feetlong. The

dispersionattheendof thenear-fieldmixing zoneis about20:1 or more. Thisshowsthat

Noveon’sdischargeis effectively dispersedinto theIllinois River. Pet.Ex. 16 at 6.
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Aquaticlife is not ableto live in theareaofrapidandimmediatemixing becauseof the

velocityofthedischarge.This wouldbe thecasewith orwithouttheammoniain thedischarge,

andthevelocityis effectiveto moveaquaticlife awayfrom theareaofmaximumconcentrations.

Tr. 228. Pastthis zone,however,aquaticlife would potentiallybeableto live.

Illinois EPAhasagreedwith theconclusionthatNoveon’sdischargedoesnothavean

adverseimpacton waterquality.7 TheIllinois EPA’s witnessonwaterquality, Mr. Robert

Mosher,concludedthatbasedon waterqualitydatashowingammoniaconcentrationsat astation

downstreamfrom Noveonatlevelslower thantheupstreamstation, it is possiblethat “the

relativelysmall increasein ammoniaconcentrationcausedby BF Goodrichis naturallynitrified

by therime theriver flow reachesthenextdownstreamstation.” Illinois EPA Ex. 1 at 3.

C. Noveon MeetstheRegulatory Requirementsto Receivea Mixing Zone as
Part of this Relief

As partoftheadjustedstandard,Noveonseeksamixing zonedesignationin theIllinois

River. Themixing zonerequestedby Noveonis basedonworkperformedby Michael Corn,

Noveon’sexperton waterqualitymodelinganddiffuser design.8 Mr. Cornperformedextensive

modelingusingverifiablecharacteristicsofNoveon’sdischargeandthe Illinois River. A

completedescriptionofthework performedby Mr. Corn andamoreextensivedescriptionofhis

calculationofthemixing zonerequestedby Noveonmaybe foundatPet.Ex. 16, ExpertWritten

Reportof Michael R. Corn, P.E. (certainstatementsin this Exhibit wereclarifiedatthehearing;

seeTr. 204-12). Mr. Cornalsomeasuredtheconductivity9(salinity) in theIllinois River,to

~In fact, if theBoard incorporatesthetranscriptof thepermitappeal,it mayconsiderMr. Mosher’s
testimonyin thatproceedingthat thewaterquality in theentireupperIllinois Riverhasimproved
notwithstandingNoveon’s discharge.Tr. 117, 118.
8 A summaryofMr. Corn’squalificationsand experiencein theareaofwaterquality is atPet.Ex. 17.
~Conductivity is a conservativetracking chemical,becauseotherconstituentswouldundergothe same
dispersiveforcesas salt.Tr. 230-31.
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determinethedispersionachievedandconfirm thatNoveonwouldmeettheacuteandchronic

waterqualitystandardsin theIllinois River. Tr. 219..

Regulatorymixing zoneshavebeenallowedin theU.S. sincethe late 1 960sto provide

protectionto thereceivingstreamwhentreatmenttechnologyorcostspreventachievementof

thenumericoraestheticlimits andsincethe late 1 980sforwhole effluenttoxicity standardsin

thedischargeitself, andtheyarepermissibleunderalmostall statewaterqualityregulations.

Theyaredefinedby a combinationofmathematicaldescriptionsandprescriptivedefinitions.

1. Noveon’sCalculation of a Mixing Zone Is Consistent
with Regulatory Requirements

Illinois regulationsgoverningmixing zonesarefoundat 35 Il. Adm. Code302.102. The

openingparagraphofthis regulationstatesthatan opportunityfor mixing shallbeallowed

providedthat theregulatoryrequirementin Section304.102to provide“bestdegreeof

treatment”(BDT) to wastewateris met. Noveonmeetstheinitial regulatoryrequirementfor a

mixing zone. Illinois EPAhasconcededthatNoveonprovidesBDT for all existingparameters

with theexceptionofammonia.NoveonalsoprovidesBDT for ammoniabecauseits wastewater

treatmentfacility is constructedin compliancewith thesamestandardsgoverningfacilities that

nitrify; thewastewateritselfpreventsthatfrom occurring: TheBoardcandeterminethat

NoveonmeetsBDT for ammoniaandno further treatmentis required. SeeTr. 420.

BothU.S. EPA andtheIllinois EPAhaveissuedguidanceon designatingmixing zones.

SeeTechnicalSupportDocumentfor WaterQuality-basedToxicsControl (U.S. EPAMarch

1991)(“TSD”)’°; Illinois PermittingGuidanceforMixing Zones,(April 23, 1999). Pet.Ex. 16,

10 A depictionofthemixing zoneconceptdevelopedby theNationalAcademyofSciencesin 1972,and

whichis includedin theTSD,is at Pet.Ex. 21.
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at 4.. TheTSDhasbeenenteredasHearingOfficer Ex. 1. Illinois EPA’s guidanceon mixing

zonesmirrors theU.S. EPA’s guidance.

Illinois EPAdefinesthefollowing areasin amixing zone:

1) ZoneofFreePassage,which establishesthemaximumvolumeofriver flow that
canbeusedfor mixing in theNear-FieldZone,calledtheZoneof Initial Dilution
(ZID) and/ortheFar-FieldZone,calledtheTotalMixing Zone(TMZ);

2) ZoneofInitial Dilution orZID, establishesaregulatoryzonewhereacutenumeric
andwholeeffluenttoxicity arealloweduntil this initial rapidandimmediate
mixing is completed;and

3) Total Mixing ZoneorTMZ, establishesaregulatoryzonewherechronicnumeric
andwhole effluenttoxicity areallowedfor somedistancedownstream,limited by
26 acresand25%ofthevolumeof flow orcross-sectionalarea.

Themixing zonerequestedby Noveonis basedon the low flow, high temperatureperiod,which

is themostcritical periodfrom awaterquality andtoxicity perspective.Tr. 212-214. Noveon

seeksamixing zoneoffive acres,which is far lessthanthemaximumallowablemixing zone

underIllinois law of26 acres. NoveonhasdefinedtheTotal Mixing Zone(TMZ) ashavinga

lengthof 1,000feet,andNoveonwill meetthechronicwaterqualitystandardattheend ofthe

TMZ. Pet.Ex. 16 at 8; Tr. 232. NoveonhasdefinedtheZoneofInitial Dilution (ZID) of66

feet,at theedgeof whichNoveonwill meettheacutewaterqualitystandard.Pet.Ex. 16 at 7, 8;

Tr. 232. TheTMZ andtheZID aredepictedonPet.Ex. 20.

If relief is grantedby theBoard,however,Noveonwill install amulti-port diffuser.”

Themulti-portdiffuseris anengineeredstructurethat enhancesthemixing of aneffluent intoa

receivingstream.Pet. Ex. 16 at 9, 10. Themulti-port diffusercouldbeexpectedto achieve

dispersionof43:1, comparedto dispersionof 13.2:1 for thesingle-portdiffuser. Pet.Ex. 16 at

10. With themixing zonedownstreamfrom theexistingsingle-portdiffuser, andtheprojected
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mixing zonedownstreamfrom themulti-port diffuser, theidentifiedtoxicity discussedatPet. Ex.

29 andPet. Ex. 31 wouldnot impairwaterquality in theRiver.

ThedistanceoftheZID wasdeterminedusingU.S. EPA’s andIllinois EPA’scriteriafor

dischargesthatdo not achieve10 feetper secondportexit velocitybut still achieverapidand

immediatemixing. Thethreemethodsto determinetheZID are:

a. 50 times thesquarerootofthecross-sectionalareaoftheport (knownas
thezoneofflow establishment).’2Heretheport diameteris 1.5 feet,
allowing66.5 ft ZID lengthfor theNoveonsingle-portdiffuser;

b. 5 times the localwaterdepth(depth= 13.5 ft) = 67.5 ft; and/or

c. 10%ofthetotalmixing zone(allowablemixing zonelengthdefinedby 26
acresdividedby width of25 % ofthecross-sectionalareaorabout250 ft
for theIllinois River atNoveon)orapproximately4,530ft; Noveon
requested1,000ft total mixing zone. Underthis totalmixing zoneTMZ
length,theZID would be 10%ofthe.1,000ft or 100 ft in length.

It is importantto notethat, in eachoftheseZID lengthdeterminations,theU.S. EPAspecifies

thattheselengthsareto be metin “any spatialdirection.” U.S. EPA definesspatialasa

dischargelength scaledistanceis definedin eachof thethreemethodsofcalculatingtheZID as

alengthalongthecenterlineoftheplume. Tr. 477-79; HearingOfficer Ex. 1 at 71. In free-

flowing streams,suchastheIllinois River (versustidal two-dimensionalflow situations),this

lengthis definedin thedownstreamflow directionor alongthe lengthwheremaximumplume

concentrationsoccur. Pet.Ex. 16 at 8; Tr. 477-79.

TheZID calculatedin (a) is thesmallestdistanceofthesecriteriaandthereforethe

calculationthatNoveonhasrequested,for aZID of66 feet. A depictionoftheZID for astable

plumeincluding thezoneofflow establishmentandthezoneof establishflow is atPet.Bx. 22,

“A depictionof anactualprofile ofa plumefrom a multi-portdiffuseris attachedasPet.Ex. 24. Pet.
Exhibit 27 showsa planningprofile view ofwhatthediffuserwould look like. Theportwould beatan
angleto ensurecompletemixing occurs. Tr. 200.
12 Exhibit 26 depictsthecross-sectionalareaoftheIllinois Riverat thedischargepoint. Tr. 198-99.
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andadepictionofaHypotheticalExposureScenariofor FishPassingThroughaZIID is atPet.

Ex. 21. With thesingle-portdiffuser,Noveon’s dischargewill travel thedistanceoftheZID in

lessthanthreeminutes; with themulti-port diffuser, thetimeit takesto reachtheedgeofthe

ZID wouldbe seconds.Tr. 226-27; 233. Aquaticlife do not live in theZID, becausethe

velocityof thedischargebasicallysweepsaquaticlife awayfrom themaximumconcentrations.

Tr. 228.

2. Illinois EPA’s Calculation of the ZID Is Inconsistentwith the TSD,
Board Regulationsand Illinois EPA Guidance

Illinois EPAagreesthat amixing zoneis permissiblein this case,andit alsoconcedes

that amulti-port diffuserwouldmakeamixing zonegenerallyacceptable.SeePet. Ex. 37. and

Tr. 390. Further,with themulti-port diffuser, themixing zoneis approximatelythe sizethat

Illinois EPAhasindicatedit would accept.SeePet.Ex. 37; Illinois EPAExs. 1 and2; Tr. 484.

Whatis in disputeis theZID determination.As statedearlier,U.S. EPA’sTSD requirestheZID

lengthcalculationto be metin “any spatialdirection.” TheBoard’sregulationsrequire“rapid

andimmediatemixing.” See35 Ii. Adm. Code302.102. TheBoard’sregulationsalsostatethat

mixing zonescanonly takeup to 25%of thewidth oftheriver. Mr. Moshermakesahashofthe

Board’sregulationsandtheTSDby meldingall of theseregulatorylimitations to requiretheZID

to meettheTSD limitations for thewidth ofthestreamas well the length. Mr. Moshergetsthere

by applyingtheU.S. EPA’s limitation that aZID cannotbe morethan10%ofthetotalmixing

zoneto theBoard’sregulationlimiting themixing zoneto 25%oftheriver, sothat Mr. Mosher

calculatesthat theZID is limited to 2.5 percentof thewidth oftheriver. Thisresultsin aZID of

22.5 feet. Tr. 341-42; 384-87.
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Mr. Mosher’s interpretationis not reflectedin theBoard’srule andis patently

inconsistentwith U.S. EPA’sexpressedintent. It is not reflectedin Illinois EPA’s mixing zone

guidancenorany guidanceissuedby Illinois EPA. Mr. Mosher’sinterpretationis inconsistent

with theNSD itself for determinationofZIDs andmixing zones,sinceapplicationofIllinois

EPA’s interpretationof Z1Dswould rendermootanyotherguidanceon theTMZ ormethodsof

calculatingtheZID whereamixing zoneis soughtin a free-flowingstream. Therewouldbe no

point in calculatingahydraulically-definedjet momentumzone(or anyotherzonefor that

matter). Thehydraulically-definedjet momentumzoneis intendedto ensurethat aminimum

dispersionof 10:1 is achievedin theZID. Mr. Mosher’sZID sizecalculationforNoveon’s

existingdischargewould limit thedispersionin theZID to 6:1 andwould not allowanadequate

dispersionin thejet momentumzoneto allow theriver to meeteitherammoniaorsaltacute

toxicity. TheZID limit underBoardregulationsat Section302.102(b)to 25 percentofthecross-

sectionalareaorvolumeofflow hasalwaysbeenamaximumvolumeofwaterthat canbeused

for mixing in eithertheZID and/ortheTMZ. Theintent is to maximizethedispersionasrapidly

aspossible,andnot to limit this dispersionin theZID. Illinois EPA’sguidancespecificallylists

two dimensions: thetotal volumeof flow (25%limitation) andthetotalarea(width times

length)of26 acres(with oneof thesedimensionsbeing definedby the25%cross-sectionalarea

orvolumeofflow, i.e.,from whichamaximumwidth canbecalculated,andthenamaximum

lengthcanbecalculated).In fact, severalofthemixing zonesgrantedin Illinois arewider and

longerthanMr. Mosher’s2.5%maximumlength. SeeTr. 477

A carefulreadingoftheTSD showsthat dispersionis intendedto bemaximizedin the

ZID, andtheIllinois EPA’s guidancereflectsthis by giving amaximumvolumeofflow thatcan

beusedandatotal areathat canbeused.UsingMr. Mosher’sinterpretation,theareais de facto
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limited in widthby the25 percentofcross-sectionalarearequirement.Thememorandum

Mrritten by Mr. Mosherconcedesasmuchin his conclusion:

While theeffluent is achievingrelativelygoodmixing givenits
presentlocationofdischarge,theveryhighammonialevelsin the
effluentareresponsiblefor the largemixing area. If the effluent
wasin compliancewith [Illinois EPA’s interpretationof] theacute
standards/ZID,theareaofthemixing zoneproperwouldbemuch
smaller,soagain,this situationpointsbackto theacute
standard/dailymaximumeffluent limit asthedriving factor.

Illinois EPAEx. 2 at2.

It is clearthatMr. Moshersimply doesnot like mixing zones,notwithstandingtheir

permissibility in theregulationsofU.S. EPA andin moststates,including Illinois. Mr. Mosher

referredto theZID as“a conditionthatwe don’t wantto occurin ourwaters,” Tr. 343, and

referredto mixing zonesas“a regrettablething. Wewish therewereno ZIDs ormixing zones.”

Tr. 344-45. While Noveonagreesthatmixing zonesshouldbeestablishedonly undervery

limited circumstances,thosestandardshavebeenestablishedby theBoardin its regulationsand

by U.S. EPA in its TSD. Illinois EPA’s GuidancehasnotchangedtheBoard’sregulations.Mr.

Mosher’s wishescannotchangewhatis establishedunderproperlypromulgatedrulesasthe

correctmethodofallowanceandcalculationof ZIDs. Noveon’sproposedmixing zoneandZID

meetthosestandards.

D. Even If Noveon’sDischargeWere Treatable for Ammonia, It Would Still Be
Toxic and Untreatable BecauseofTDS

Evenif therewasatreatmentfor Noveon’sdischargethatis botheconomically

reasonableandtechnologicallyfeasible,Noveon’sdischargeis alsotoxic for salts. Testingofthe

toxicity ofNoveon’sdischargewasperformedby Mr. William Goodfellow,Noveon’sexperton

toxicity. SeePet.Ex. 29,ResultsofAn AcuteToxicity Evaluation,EA Engineering(March
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1999),andPet.Ex. 31, WrittenExpertTestimonyof William L. Goodfellow.‘~ Following

establishedU.S. EPA protocol,Mr. Goodfellowperformedacuteandchronictoxicitytestsin

two roundsoftestingonNoveon’seffluent. In additionandalsofollowing establishedU.S. EPA

protocol,aToxicity IdentificationEvaluation(TIE) wasperformedon themosttoxic ofthe

samplestakenin orderto characterizeandpotentiallyidentify thespecifictoxicantin the

effluent. TheTIE is aseriesofphysicalandchemicalproceduresthatis meantto evaluate

variousfractionsoftheeffluentto trackanddeterminecharacteristicsofthewastewater.Tr.

247. It providesinformationon organictoxicity, ammoniatoxicity, metal toxicity, oxidant

toxicity, andreduciblecompounds.Tr. 248.

TheresultsoftheTIE showedthatthetoxicantwasassociatednot onlywith ammonia

andtheorganiccompoundsin Noveon’s wastewater,but alsowith salinity, which is an

expressionofthetotal dissolvedsolidsor TDS in theeffluent. Pet. Ex. 31 at 6-8; Tr. 247-48,

253-55. Thereis no disputethatIllinois regulationsdo notrequiretreatmentfor TDSin Illinois,

sincetechnicallyfeasiblemethodsarein generalnot economicallyreasonable.Tr. 398. Pet.Ex.

36. Mr. Goodfellowalsoconcludedthatif ammoniawereremoved,Noveon’seffluentwould

still betoxic for TDS, andtoxicitywould likely be exacerbatedbecauseseveraltreatmentsfor

ammonia,suchasalkalineair stripping,struviteprecipitation,effluentbreakpointchlorination,

andozonation,would increaseeffluent TDS. Tr. 472-74. Further,TDS is amorerapidtoxicant

thanammoniaso its effecton aquaticlife would bemorerapidthanthat ofammonia.Tr. 472.

Mr. Goodfellow’stesting alsoaddressedwhetheranothertoxicantwasunderneaththetoxicity

curveby removingammoniafrom thetestsampleusingzeolite,althoughtherewasno treatment

for TDS. Tr. 471.

13 Mr. Goodfellow’scurriculumvitae is includedatPet.Ex. 32.
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Mr. Goodfellowconcludedthatno othertoxicantsweredeterminedfrom thesestandard

testproceduresto be“hiding in theweeds.” Tr. 470. Onepurposeofhis investigationwasto

establishwhat is in facttoxic in theeffluent. Mr. Goodfellowhasabundantexperience,and

followedU.S. EPAprotocols. He foundtwo toxic parameters:saltandammonia. As muchas

theAgencymaybelievetheremaybe anothertoxicant,theconclusionfrom Mr. Goodfellow’s

testimonyis that thereis simplynot anothertoxicantin Noveon’s effluent.

RequestedRelief

At thetime Noveonfiled its Petitionfor AdjustedStandard,theammoniawaterquality

regulationat 35 Il. Adm. Code302.212 hadnotyetbeenamendedto changethe.datefor the

summerperiodfrom MarchthroughOctober. In addition,Noveonobtainedamemorandum

writtenby Illinois EPAthat concedesthat, with themulti-portdiffuser,Noveon’s daily

maximumlimits couldtheoreticallybe 232.7mg/L for summerand398 mg/L for winter. See

Pet.Ex. 37. Noveonis thereforewithdrawingproposedadjustedstandardalternatives1 and2 in

its Petition (seePetitionfor AdjustedStandardat 24,25),andinsteadseeksa dailymaximum

limit. In addition,becauseoneNoveoneffluent sampledid exceed200 mg/L, thoughNoveon

previouslyhaddivided its relief into thewinter andsummerperiods,Noveonis amending.

proposedadjustedstandardalternative3 to simplyrequestayear-roundeffluent limit for

ammoniaof225 mg/L. Illinois EPA’s conclusionon theoreticallimits makesdelineationof the

winter andsummerperiodlimits unnecessary.

Noveon’sproposedlanguagefor an adjustedstandardthereforeis asfollows:

Noveon,Inc. (“Noveon”) is herebygrantedan adjustedstandardfrom 35 Ill. Adm. Code304.122. Pursuantto this adjusted

standard,35 Ill. Adm. Code304.122shallnot applyto the
dischargeofeffluentinto theIllinois River from theNoveonplant
locatedat 1550CountyRoad,850 N., in Henry,Illinois asregards
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ammonianitrogen. Thegrantingofthis adjustedstandardis
contingentuponthefollowing conditions:

A. Noveonshallnotdischargetotal ammonianitrogenat
concentrationsgreaterthan225 mg/i from its Henry,Illinois
plantinto theIllinois River.

B. Dischargeinto theIllinois River shall occurthrougha~
diffuserthat is atleast15 ft. in length,with 9 two-inchports,
angledat 60 degreesfrom horizontal,co-flowingwith the
river, designedto achievean effluent dispersionof 43:1.

Conclusion

Basedon aplain readingoftheregulationandtheBoard’sopinionsadoptingSection

304.122(a)and (b), Illinois EPA’s interpretationis arbitraryandcapriciousandmustbe

rescinded.If theBoarddoesnotrescindthepermit,however,Noveonmeetsthestandardfor an

adjustedstandard.Ammoniafrom Noveon’splantis not removedby theconventionaltreatment

consideredby theBoard,nitrification, in adoptingSection304.122(b),andthereis no

economicallyreasonableandtechnologicallyfeasiblealternativeavailableto Noveonfor

ammoniatreatment.Noveon’s wastewaterwill not resultin environmentalor healtheffects

substantiallyandsignificantlymoreadversethantheeffectsconsideredby theBoardin adopting

Section304.122(b),andspecificallywill not adverselyimpactdissolvedoxygenin theIllinois

River. Waterqualitystandardsfor dissolvedoxygenarecurrentlybeingmetin theIllinois River

with Noveon’sexistingdischarge.

As partof therelief, Noveonseeksamixing zone. TheBoardhastheauthorityto

designateamixing zoneand, giventhecleardisputeconcerningIllinois EPA’smethodof

calculatingthemixing zoneandtheZ1D, theBoardshoulddecidethis issueaspartofthis

proceeding.Noveon’sproposedmixing zoneandZID meetthestandardsin theTSDissuedby

U.S. EPAandtheIllinois EPA’s guidanceconcerningcalculationofmixing zonesandZIDs.

43



Respectfullysubmitted,
NOVEON, INC.

By: ~
OneofIts Attorneys

RichardJ. Kissel
Mark Latham
SheilaH. Deely
GARDNERCARTON & DOUGLAS LLP
191 N. WackerDr. - Suite3700
Chicago,IL 60606
312-569-1000

CHO2/22306569.2 .
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CERTIFICATE OF SERVICE

Theundersignedcertifiesthatacopyoftheforegoing Notice of Filing and Post-Hearing

Memorandum of Noveon, Inc. was filed by hand delivery with the Clerk of the Illinois

Pollution Control Board and servedupon the partiesto whom said Notice is directedby first

class mail, postageprepaid,by depositingin theU.S. Mail at 191 N. WackerDrive, Chicago,

Illinois on Thursday,April 29, 2004.
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