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MOTION TO WITHDRAW AND SUBSTITUTE WRITTENEXPERTTESTIMONY OF

T. HOUSTON FLIPPIN

Noveon,Inc., herebymovesto withdrawthetestimonyofT. HoustonFlippin thatwas

filedFriday,February6,2004,andsubstitutetheattachedwrittentestimony. In supportthereof,

Noveonstatesasfollows:

1. To assistin expeditingthehearingon thismatter,Noveonpreparedwritten

testimonyfor mostof its witnesses.Testimonyincludesthatfor T. HoustonFlippin,Noveon’s

expertofthetreatabilityof its wastewater.

2. OnFriday,February6, 2004,whentestimonywaspre-filed,Mr. Flippin

inadvertentlysentadraftversionofhis testimony.This testimonywasthenmistakenlypre-filed.

3. As soonascounselfor Noveonlearnedoftheerror,counselcontactedthehearing

officer to disclosetheerroneousfiling, andsubsequentlypreparedamotion asdirectedto correct

thefiling.

4. Noveondoesnotbelieveany prejudicewill resultfrom thiscorrection,asIllinois

EPA waspromptly servedwith the correctedversionoftestimony,andthepre-filedtestimony

will still serveto expeditethehearingonthis matter.

WHEREFORE,Noveonherebymovesto withdrawandsubstitutetheattachedtestimony

ofT. HoustonFlippin.
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Petition ofNoveon,Inc. For An Adjusted Standard
NPDESAdjustedFrom35 ILL ADM. Code Standard304.122,B 02-5

And
Noveon,Inc. v. Illinois Protection Agency,PCB 91-17

Written Testimony of
T. HoustonFlippin as wastewatertreatment expert

representingNoveon,Inc. in thisproceeding.

Introduction andExperienceofT. HoustonFlippin asWastewaterTreatmentExpert

RepresentingNoveonInc.

My nameis ThomasHoustonFlippin. I wasretainedby Noveon,Inc in December1989to provide

wastewatertreatmentconsultingservicesandhavecontinuedto providesuchservicesfor theiast14

years.Duringthis entire time period,I haveservedas leadprocessengineeron all Noveon-Henry

Plantmattersinwhich myfirm Brown andCaidwellhasbeeninvolved. My firm waspreviously

knownasEckenfelderInc andwas acquiredby BrownandCaidwellin 1998.

I receivedtwodegreesfrom VanderbiltUniversity.I receivedmy Bachelorof EngineeringDegreein

Civil andEnvironmentalEngineeringin 1982 andmyMasterof ScienceDegreeinEnvironmental

andWaterResourcesEngineeringin 1984.

I immediatelywentto work for AWARE Incorporatedin 1984andhaveremainedwith the.same

companyfor the last20 yearsin progressivelymoreresponsiblepositions(fromprojectengineerto

projectmanagerto principal engineer)in theareaof wastewaterengineering(seeExhibit A for

resumedocumentingthis experience).My firm haschangednamestwice. In 1989,werenamed

ourselvesEckenfelderIncorporatedto honorWesEckenfelderour ChairmanEmerituswhois still

with ustoday.Much ofwhatI havelearnedhasbeenunderDr. Eckenfelderas agraduatestudent

andasaco-worker.

During my career,I havepersonallyconductedtreatment(treatability)testingof industrial

wastewatersandcontaminatedgroundwatersanddevelopedtreatmentprocessdesigncriteria from
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test data.I haveprovidedtroubleshootingor optimizationservicesforwastewatertreatment

facilities (WWTFs) andconductedwasteminimizationstudies.I havealsooverseenthework

describedabove,designedwastewaterandcontaminatedgroundwatertreatmentprocesses,assisted

in effluentpermitnegotiations,supportedexperttestimonypreparationandtrainedtreatmentplant

operators.I currentlyserveasleadprocessengineeron moretechnicallychallengingprojectsandto

train otherengineerswithin the firm.

I amalicensedprofessionalengineerin thestatesof Illinois, Michigan,Kentucky,andTennessee.I

alsoamcertified asaDiplomatin theAmericanAcademyofEnvironmentalEngineersin the

specialtyareaofwatersupplyandwastewater.Thiscertificationis heldby lessthan1300peoplein

the UnitedStatesandrequiresstringentpeerreviewandtestingto acquire.

I havepublished16 technicalpapersof which7aredirectly relatedto theNoveon-I-IenryPlant’s

issuesandhaveprovidedmaterialfor I textbook(ActivatedSludgeTreatmentof Industrial

Wastewaters,JohnL. MustermanandW. WesleyEckenfelder,TechnomicPublishingCompany,

1995).I alsoprovidedthe technicalreviewof a chapterfrom anothertextbook(“GranularCarbon

Adsorptionof Toxics” from Toxicity Reductionin IndustrialEffluents,PerryW. LankfordandW.

WesleyEckenfelder,VanNostrandReinhold,1992).

I haveservedas in instructorin numerousworkshopsincludingthefollowing

• “Clarifier OperationandMaintenance”sponsoredby MississippiWaterPollution Control

Operators’Associationin 1997;

• “Aerobic BiologicalTreatment”sponsoredbyTennesseeStateUniversityin 1997,1998,and

1999;

• “ActivatedSludgeTreatment”sponsoredby Brown andCaidwell andattendedby morethan

10 industriesduringeachofferingin November1999,March 2000,May 2001,November

2002,andNovember2003; and
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• ‘WastewaterStrategiesfor IndustrialCompliance:Gulf CoastIssuesandSolutions”

sponsoredby Tulatie UniversityandLouisianaChemicalAssociationin December2003.

SpecificDesignExperienceRelatedto thisPetition

I havedevelopedtheprocessdesignfor the followingbiologicalnithflcationfacilities. Eachof these

are fully operationaltodayandmeetingpermitcompliance.

• CibaSpecialties,McIntosh,AL

• City ofSpringfield,MA

• City of Forest,MS

• GlobeManufacturingCompany,Gastonia,NC

I haveprovidedoptimizationassistancefor thefollowing biologicalnitrification facilities. Eachof

thesearefully operationaltodayandmeetingpermitcompliance.

• AmericanProteins,Cummings,GA

• InternationalSpecialtyProducts,CalvertCity, Kentucky

• City of Murray,Kentucky

• Noveon,Gastonia,NorthCarolina

I havedevelopedprocessdesignfor thefollowingbiologicalnitrificationanddenitrificationfacilities.

Oneof these(LowerBucksCounty) wasneverbuilt dueto alack of funding.The Chesterfield

Countyfacility is fully operationalandmeetingeffluent limits. ThePuertoRicofacility is under

constructionandwill beginoperationlaterthisyear.

• RohmandJ-Iaascombinedwith LowerBucksCounty,Bristol,PA

• ChesterfieldCounty,VA

• Eli Lilly, PuertoRico

Lastly, I developedtheprocessdesignfor the breakpointchlorinationfacility for theAllied Waste

Landfill in Murfreesboro,Tennessee.This facility, unlike thatconsideredfor theNoveon-Henry
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Plant,requiredsmallenoughquantitiesofchlorinethatamucgsaferchlorinesourcecouldbeused,

liquid sodiumhypochlorite.This facility alsodischargedto aPublicalyOwnedTreatmentWorks and

notareceivingwaterbody.I will presenttheevaluationthatled to the designof thisbreakpoint

chlorinationfacility attheTennesseeSolid WasteandHazardousWasteConferencein Gatlinburg,

Tennesseein April 2004.Severalothertechnologieswereconsideredfor designdevelopment.These

werestruviteprecipitation,ion exchange,selectivemembranetreatment,alkalineair stripping,and

biologicalnitrification. Bio-inhibition wasthereasonthatbiologicalnitrificationwas not selectedfor

treatmentto removeammonia-nitrogenfrom thisleachate.This is the samefactorthatmade

biologicalnitrificationattheHenryPlantexpensiveandunreliable.

Noveon-HenryPlantExperience:

1989 to 2004:Haveprovidedthefollowing assistancein chronologicalorderlistedbelow. I have

alsospenta cumulativeof atleast2 monthsonsiteatthisfacility throughouttheyearswith no more

thantwo yearselapsingbetweenvisits.My lastvisit to theplantwasin the Fall of 2003.

• Optimizationof WWTF operations.

• Setup,conductandoversightof treatabilitytestingthatwasusedto developprocessdesign

of C-I8 wastewaterpretreatmentsystemandaerationbasinupgrade.Testingwas alsoused

to setallowableloadingratesofvariouswastestreams.

• TrainWWTF operatorsin processoptimizationandanalyticaltesting.

• Setup,conductandoversightof treatabilitytestingthatwasusedto developconceptuallevel

designcriteria for alternativeprocessesfor effluentammonia-nitrogenreduction.Developed

conceptuallevel designsfor thesealternativeprocesses.Workedwith constructioncost

estimatorsandvendersto developconceptuallevel costestimatesof thesealternative

processes.

• Providedas requestedguidanceto NoveonregardingWWTF operationsandfull-scale

testingof processesandproceduresintendedto reduceeffluentammonia-nitrogen.
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• Authoredor reviewedall reportssubmittedto NoveonbyBrownandCaldwell(formerly

AWARE IncorporatedandEckenfelderInc) duringentireperiod of 1987 through2004.

• RepresentedNoveonin discussionswith IEPA regardingthePetition for anAdjusted

Standard.

Noveon-HenryPlantWastewaterTreatmentFacilities

Manyof the termsthatI haveusedaboveandthroughoutthisreportaredefinedbelowas the

Noveon-HenryPlantWastewaterTreatmentFacility (WWTF) is described.An understandingof the

WWTFis critical to understandingtheevaluationsconductedandthecondusionsreached.

Thewastewatertreatmentfacility atthe HenryPlantsiteis ownedandoperatedby Noveon,Inc.

This facility treatswastewatersdischargedfrom two manufacturingareas(resinsandspecialty

chemicals)thatwereonceownedby BF Goodrich.BF Goodrichsold theresinbusinessto the

GeonCompanywholatersolditto thePolyOneCorporation.BF Goodrichsoldthe specialty

FIGURE 1

BLOCK FLOW DIAGRAM OF WASTESTREAMSOURCESAND WWTI
4
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chemicalsbusinessandthe site’swastewatertreatmentfacility to Noveon,Inc.Thewastewaters

dischargedby Noveoncompriseabout35 percentof thetotal dry weatherflowrateto theWWTF

with theremaining60 percentbeingdischargedfrom thePolyOneproductionareas.

Wastewatersfrom theNoveon-HenryPlantproductionareasdischargeto oneof two placesas

illustratedin FigureI. All wastewatersexcludingthosefrom C-18manufacturingdischargedirectly

toanequalizationtank(thePCTank),as shownin FigureI. Thewastewatersfrom C-18

manufacturingdischargeto apretreatmentsystemandarethenpumpedto anequalizationtank

(C-18Tank). Priorwork thatI eitherconductedor oversawdefinedthepretreatmentof theC-I8

wastewaterthatwouldberequiredfortheWWTF to treatthesewastewaterswhile complyingwith

effluentBOD limits. Prior to installingpretreatment,thebulk of theC-I8 wastewaterswere

collectedandtransportedforoff-sitetreatmentanddisposal.After this pretreatmentwasinstalled,

thepretreatmentallowedtheNoveon-HenryPlantto treatall C-18wastewatersonsitewhile

maintainingcompliancewith effluentBOD limits. Thispretreatmentwasnot requiredof theother

Noveonwastewaters.Thispretreatmentalsohadno effecton effluentammonia-nitrogen

concentrationsnorwouldit haveanysucheffectif appliedto anyotherNoveonwastewater.

Wastewatersfrom the PolyOnePlantproductionareasdischargeto oneof twoplacesasillustrated

in Figure1. All wastewatersexcludingthosefrom213manufacturingdischargedirectly to an

equalizationtank(the PVC Tank).Thewastewatersfrom 213manufacturingdischargeto a

pretreatmentsystemandare thenpumpedto sameequalizationtank(PVC Tank).Thispretreatment

was not requiredof theotherPolyonewastewaters.Thispretreatmentalsohadno effect on effluent

ammonia-nitrogenconcentrationsnorwouldit haveanysucheffectif appliedto anyotherPolyone

wastewater.

Stormwaterfrom theboththeNoveonandPolyOnesitesanddischargesfrom coolingtowers,

boilers,andriverwatertreatmentaredischargedto theStorm/Utility Pond(the“Pond”) as

illustratedin Figure1. A portionof thePondcontentsarepumpedthroughafilter to removeTSS

prior to dischargetheIffinois River.Theremainingportionispumpedto thePVC Tankfor

subsequenttreatment.The amountof PondWaterreturnedto thePVC Tankis afunctionof the

capacityof thefilter treatingthePondWater,thePVC Tankoperatinglevel,andtheneedfor other

wastewaterto complimenttherequiredPC Tankdischargeflowrate.The PVC Tankhasaminimum
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allowableoperatinglevel, belowwhichthe tankmixershutsoff. Work thatI haveconductedand

overseenhasindicatedthatthePCTankdischargemustbelimited to approximately23 percentof

the combinedinfluent flow to theaerationbasinsto maintaincompliancewith effluentBOD limits.

ThePCTankdischargecontainscompoundsthatcaninhibit or slowdownthe bacteriaresponsible

for BOD removalif their concentrationsareallowedto exceedcertaincritical concentrations.Sothe

amountof Pondwaterdivertedto thePVC Tank for subsequenttreatmentincreasesduringawet

weatherperiodwhenthe capacityof the filter on thepond dischargeis approached,whenthe PVC

Tanklevel nearsits minimumoperatinglevel,andwhenthe flow contributionof thePCTank

dischargeapproaches23 percent.ThecontentsofthePVC Tank,PCTank,andC-18 Tankare

pumpedto apHadjustmenttankalongwith groundwaterfrom awell (Well No. 3).ThepH of the

combinedwastewateris adjusted.Coagulantandpolymerareaddedto the combinedwastewaterto

assistin removingsolidsfrom thecombinedwastewaterin thesedimentationbasin(alsoknownas

primaryclarifier).The solidssettlefor approximatelyonehourin theprimarydarifler.The settled

solidsthencombinewith solidsdischargedfrom thebottomof the secondsedimentationbasin(also

knownas thesecondaryclarifier) andaredewateredusingafilter press.Thedewateredsolidsare

disposedin apermittedoff-sitelandfill. Thefiltrate from sludgedewateringis returnedto thePVC

Tank forreprocessingthroughtheWWTF. Whenthefilter pressisnot operating,the sludgefrom

theprimarydariflerunderfiowis pumpedbackto thePVC Tankfor reprocessingin theWWTF and

sludgedischargefrom thesecondaryclarifier is ceased.

Theeffluentfrom theprimaryclarifier ispumpedto fOur aerationbasins(2.0million gallons

combinedvolume) thatoperatein paralleLThesebasinsareaeratedto mix the tankcontentsandto

maintainaminimumoperatingdissolvedoxygenconcentrationof 1.5 mg/L.Sludgeis returned

from thebottomof thesecondaryclarifier to keepthesetankssuppliedwith anacclimatedcultureof

bacteria.p1-i is controlledasneededto maintainanoptimumrangeforbacterialgrowth(pH 6.5 to

pH 8.5).Thebacteriagrownin this tankremoveorganiccompoundswith theaidof dissolved

oxygen,ammonia-nitrogen,andphosphorus.In theprocessof thisremovalthesebacteriaalsobreak

awayammonia-nitrogenfrom organiccompoundscontaininganthes-(also-known-asorganic

nitrogencompounds).Bothbiological treatmentstepsareillustratedbelow.Dissolvedoxygen

neededfor biodegradationis providedby the aerationequipment.Thetwo predominantnutrients

requiredfor biologicaldegradationareammonia-nitrogenandphosphorus.Ammonia-nitrogenis

presentin thewastewaterandis formedthroughdegradationof theorganicnitrogencompounds
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suchas amines,morpholine,andmercaptobenziothiazole.Phosphorusis addedto the returnsludge

goingbackto theaerationtanks.

BiologicalTreatmentReactions

Organiccompounds(measuredasBOD, BiochemicalOxygenDemand)+ Ammonia-Nitrogen

+ Phosphorus+DissolvedOxygen+ BacteriayieldsMoreBacteria(reproductionandgrowth)

+ CarbonDioxide + Water

OrganicNitrogen (anorganiccompoundwith essentiallyammonia-nitrogenattached)+

Phosphorus+DissolvedOxygen+ Bacteriayields OrganicCompound+ Ammonia-

Nitrogen...TheOrganiccompoundthengetsdegradedjustlike aboveusingsomeof the

ammonia-nitrogengenerated.

The bacteriastayin theaerationtanksabout2.5dayswheretheydegradeorganiccompoundsand

organicnitrogen.They arethendischargedthroughaline wheretheygetconditionedwith polymer

tohelpthemsettlebetterin the secondaryclarifier. Theysettleapproximately3 hoursin the

secondaryclarifier. Theyare removedcontinuouslyoff thebottomof theclarifier andsentbackto

the aerationtanksto degrademoreorganiccompoundsandorganicnitrogen.A portionof the

bacteriais removedfrom thesystem(termed“sludgewasting”) to controlpopulationgrowthand

keepthe averageageof thebacteria(theMeanCell ResidenceTime) andFood-To-Mass(F/M) ratio

in anoptimalrange.The bacteriaremovedfrom thesystemaredischargedto thefilter pressfor

sludgedewateringandsubsequentoff-sitedisposalin alandfill.

The treatmentdescribedincludespretreatment,primarytreatment(pH adjustment,coagulationand

primaryclarifier), andsecondarytreatment(aerationandsecondaryclarifierwith sludgereturn).This

treatmentis definedby USEPAas the“BestAvailableTechnologyEconomicallyAvailable” for the

OrganicChemicals,Plastics,andSyntheticFibersindustrialcategory(Codeof FederalRegulations

Title 40, Part414.83,SubpartFr).ThisindustrialcategoryincludesNoveonandPolyOne.However,

Noveontreatsthewastewaterevenfurtherby dischargingthe effluent from thesecondaryclarifier

toa filter to removeadditionalsolids.This additionaltreatmentprocessis termedtertiarytreatment.

Noveonalsofilters thewatercomingout of thePondto removesolids.Thesetwo filtered
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‘wastewaterstreamscombineanddischargethroughtheeffluentcompliancepoint thatNoveon

monitorsfor flow andregulatedcompoundssuchas specificorganics,BOD andTSS.

Thedesignandoperationof Noveon’sWWTF arecompatiblewith conditionsdefinedby 35 ILL.

Admin. Code370.920,35 ILL. Admin. Code370.1210,andTenStateStandardsto grownitrifying

orammonia-degradingbacteriaasillustratedbelowin Table 1. However,thesebacteriado notgrow

inNoveon’sWWTF. TheIllinois regulationscitedandtheTen StateStandardsaredesignand

operatingstandardsthatare intendedto promotecomplete-nitrification-in-municipalwastewater

treatmentfacilities.Thesestandardsareintentionallyexcessive(or conservative)andallow for a

significantmarginof errorin wasteloaddeterminationsandoperatingconditionsbasedon my

experience.Theseregulationsandstandardsareprincipallyusedby regulatorsto-critiqueWWTF

designsto ensuretheyprovideadequatefacilities to supportcompletenitrification. Thereareno

Illinois orTen Statestandardsfor single stagenitrificationof industrialwastewatertreatment

facilities sincethenatureof thesewastewatersvariesfromindustryto industry.Theseindustrial

designstandardsaredevelopedon asite specificbasisusingwastewatercharacterizationdata,

treatabilitytesting,andprofessionalexperience.It shouldbenoted,though,that theNoveon-Henry

Plantdoesprovidetheequipmentandtreatmentcondinons~necessaryto achieveandmaintain

biologicalnitrification. Its lackof nitrificationis not dueto alack of equipmentor unfavorable

treatmentconditions,but dueto thepresenceof bio-inhibitingcompounds.

Nitrik~iingor ammonia-degradingbacteriaaremuchmoresensitivethanthe bacteriathat degrade

organiccompoundsandorganicnitrogen.The reasonthesebacteriawill not growis becausethere

arecompoundspresentin theNoveonwastewaterthatpreventor inhibit theirgrowth.If the

bacteriawerenot inhibited andcouldgrowin the aerationtankstheywouldprovideammonia

removalin thesametankageasthe otherbacteriausedto provideorganicsremoval.Consequently,

thetreatmentwouldbe termedsinglestagenitrification sincein thesameexisting-tanka-ge(same

stage)bothorganicsremovalandammoniaremovalwouldoccur. If youwere to growthese

ammonia-degradingbacteriain a systemdownstreamof the secondaryclarifier, it wouldbe called

tertiarynitrification. Thesenitrifying bacteriagrowin themannerdescribedas follows:
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Biological TreatmentReaction

Ammonia-Nitrogen+ Phosphorus+DissolvedOxygen+ Alkalinity + BacteriayieldsMore

Bacteria(reproductionandgrowth)+ Nitrate-Nitrogen

Table1. Comparisonof Illinois Standards,10 StateStandards,andNoveon-HenryPlant
Conditionsfor SingleStageNitrification

Illinois TenState Noveon
Condition - Standarda Standardb Plant’

AerationTankLoading,lbsBOD/dayper 1000cu ft ~I5 �15 - 14

AerationBasinMixed LiquorDO,mg/L � 2 � 2 � 2

AerationBasinMixed Liquor pH, s.u. 7.2to 8.4 NotDefined 6.8to 7.2

SludgeAge, days �..20 NotDefined �40

AerationBasinMixed LiquorTemperature,degreesF � 50 NotDefined � 80

AerationBasinAverageHydraulicResidenceTime,days � 0.33 NotDefined 2.5

AerationBasinF/M Ratio,lbsBOD/dayper lb MLVSS Not Defined 0.05 to 0.10 0.10

ReturnActivatedSludgeFlow, % of Ave InfluentFlow 15 to 100 50 to 200 100

a Illinois AdministrativeCode,Title 35, SubtitleC, Part370, SubpartI, Title370.920andSubpartL~

Title 370.1210.Bothgovernmunicipal(not industrial) WWTF design.
b RecommendedStandardsfor WastewaterTreatmentFacilities,1997Edition,Wastewater

Committeeof TheGreatLakes-UpperMississippiRiverBoardof StateandProvincialPublic

HealthandEnvironmentalManagers(includesIllinois), Chapter90. Thesestandardsare to

provideguidancein the designof municipal (notindustrial) WWTF design.
1999through2004.

Applicability of35 ILL. Admin. Code304.122:Theprovisionsof Illinois Title 35,Subtitle C, Part

304,SubpartA, Section304.122(35 ILL. Admin. Code304.122)is statedasfollows:

a) No effluentfrom anysourcewhich dischargesto the Illinois River,TheDesPlainesRiver

downstreamof its confluencewith the ChicagoRiverSystemor the CalumetRiverSystem,

andwhoseuntreatedwasteloadis 50,000or morepopulationequivalentsshallcontainmore
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• PCTankDischargeAverages:94 gpm,900mg/LTSS,and1015lbs/dayTSS

• C-l8 TankDischargeAverages:3.6gpm,300mgfL TSS,and13 lbs/thyTSS -

• 213Averages(includedinPVC TankDischargedatapresentedinBaxterandWoodmanReport):

35 gpm,2000mg/LTSS(estimate),and840lbs/thyTSS(estimate)

• Total: 4991 lbs/dayTSS(summationof above)or apopulationequivalent(PE)of 4991 lbs/day

TSSdividedby 0.20lbs/dayTSSperperson(capita)or24,955populationequivalents.Thisis

muchlessthanPEof265,000calculatedby IEPA. Thereasonfor this largediscrepancyis due

to recyclesolidsincludedin theIEPA calculation.Thesesolidsstaywithin theWWTF and

arenot partofthe untreatedwasteloadfor whichthesecalculationsarereserved.

Eventhoughnot apartof theIEPA’s definitionof “populationequivalent”,populationequivalents

canalsobecalculatedbasedon ammonia-nitrogen,andTotal KjeldahlNitrogen(TKN) loadsthat

arereally thethrustof 35 ILL. Admin. Code304.122.TKN is the summationof ammonia-nitrogen

andorganic-nitrogen.Thewasteloadusedto developall effluentammonia-nitrogenreduction - -

optionsincludedaverageloadingsof 385 lbs/dayammonia-nitrogenand1038lbs/dayTotal

KjeldahlNitrogen(TKN). Basedon populationequivalentfactorsof 0.019lbs ammonia-nitrogen!

capitaper dayand0.029lbsTKN/capitaperday(seeWastewaterEngineeringTreatmentand

Reuse:Metcalf andEddy,Inc.,FourthEdition,page182),theNoveon-HenryPlantpopulation

equivalentswouldbe 20,263and35,793,respectively.

In my professionalopinion, all correctandrelevantpopulationequivalentcalculationsfor the

Noveon-HenryPlantplaceit under50,000populationequivalentsrendering35 ILL. Admin. Code

304.122aand304.122b notapplicable.
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HighlightsofEffluent Ammonia-NitrogenReductionEvaluationsat Noveon-HentyPlant

It is my professionalopinion that35 ILL. Admin. Code304.122aand304.122bdo not apply.

Consequently,no effluent limitationsandthereforeno additionaleffluentammonia-nitrogen

reductionsarerequired.

TheNoveon-HenxyPlantcurrentlyprovideseffluentammonia-nitrogenreductionthroughsource

controlandremovalassociatedwith BOD removalnutrientrequirements.However,in aneffort to

resolvedisputeswith theTEPA,NoveonretainedBrown andCaldwell(whereI serveaslead

engineer)to evaluatewhethertherewereany feasibletechnologiesthatwouldprovideadditional

effluentammonia-nitrogenreduction. BothNoveonandBrownandCaldwellhaveextensively

evaluatedanumberof effluentammonia-nitrogenreductionmethodsandtechnologiesover thelast

14years.

All statementsmadebelowrepresentmyunderstandingof theissuesandmy professionalopinion

regardingtheseissues.
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1.0 UniqueCharacteristicsoftheNoveon-HenryPlantandits AssociatedWastewaters:

In myprofessionalopinion,severalfactorsmaketheNoveon-HenryPlantandits associated

wastewatersuniqueasit relatesto theseproceedings.ThesefactorsmakethewastewatersatThe

Noveon-HenryPlantmoretechnicallydifficult andmorecostly to treatthaneithermunicipal

wastewatersor mostotherindustrialwastewaters.Thesefactorsare listedbelow.

First,IEPAhasreportedthatthereareonly threeotherplants-in thecountrythat-generateasimilar

wastewater.Two of thesethreeplantsdischargeto aPubliclyOwnedTreatmentWorks. Only oneof

theseplantsdischargesdirectlyto areceivingwater. So,thewastewateris not commonlyfound.

Second,thebuildingessentialblockofNoveon’smainproductline atthe facility (rubber

accelerators)is MBT (mercaptobenzothiazole).As a buildingblock, it is presentin numerous

wastestreamsthroughouttheplantsewersystem.Consequently,therewas not asmallisolated

streamthat could betreatedfor MBT removal.Nearlyall NoveonwastewaterscontainedMBT. It is

alsoawell-recognizedinhibitorof biologicalnitrificationevenattracelevelsof 3 ppmasreportedby

M.L. HockenburyandC.P.L. Gradyin theJournalof theWaterPollutionControlFederationin

1977 (seeE±hibitB). Thiscompoundis poorlydegradablewhichmakesit idealfor a rubber-making

additive.No consumerwantsto buy readilydegradabletiresandotherrubberproducts.Becauseof

its poordegradabffity,MBT is alsousedas anadditiveto nitrogenfertilizersto inhibit biological

nitrification in thesoil so thatmoreammonianitrogenwill beavailableto the crops(seeExhibitB

for articlepublishedin theNationalCornHandbook,February1992).However,thelargeuseof this

inhibitingcompoundin productionattheNoveon-I-lenxyPlantmakethemostwidelypracticedand

leastexpensiveammonia-nitrogenremovalprocess(singlestagenitrification) technicallyinfeasibleat

theNoveon-FlenryPlant.MBT removalis proyidedin theWWTFNoveon-HenryPlantbut cannot

bereducedwithin theWWTF to thetracelevelsrequiredfor biologicalnitrification to occur.

Consequently,atypicalandexpensiveprocesseswouldberequiredto reduceeffluentammonia-

nitrogenconcentrations.

Third, the Noveon-HenryPlantandPolyOnePlantcontainwastestreamsthatrequirepretreatment

aheadof theonsitebiological treatmentplantto preventprocessupsetsandnon-compliancewith
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effluentBOD andTSSlimits. Consequently,thereis aninherentunreliabilitywith anybiological

treatmentprocessusedonsitewhetherit is usedfor BOD removalornitrification.

Fourth, theNoveonwastewatercontainsseveraldegradableorganicnitrogencompoundssuchas

tertiarybutyl amine.Whenthesecompoundsaredegraded,theyreleaseammonia-nitrogen.

Consequently,effluent ammonia-nitrogenconcentrationsincreaseas thepresenceof these

compoundsincreasein theinfluent wastewaterandasthesecompoundsaremorethoroughly

biodegraded.This explainswhy theinfluent ammonia-nitrogenconcentrationattheNoveon-Henry

Plantis muchlessthantheeffluentconcentration(lessthan40mg/L versusgreaterthan80 mg/L).

Thismeansthatthe majorityof theeffluentammonia-nitrogenattheNoveon-HenryPlantis dueto

thoroughbiological treatmentof organiccompounds.

Fifth, thecompoundspresentin theNoveon-HenryPlantwastewatermakeoxygentransferintothis

wastewaterabouthalfas efficientasmunicipalwastewaterasmeasuredby aparameterknownas

“alpha”. Alphais theratioof oxygentransferin wastewaterdivided by theoxygentransferin

tapwater.In municipalwastewaterthis alphavaluefor fine bubblediffusedaerationis typically

0.60versusthe0.35measuredin theNoveon-HenryPlantwastewaterin 1987 byGerry Shell.

Consequently,theNoveon-HenryPlanthasto useblowerswith abouttwicethehorsepowerto

transferthesameamountof oxygenusedatmunicipalwastewatertreatmentplants. Furthermore,

this increasedpowerhasto be accompaniedby increasedaerationtankageto keepoperatingpower

levelsin areasonablerange.

Sixth,theNoveon-HenryPlantwastewateris lightly buffered.Consequently,if biological

nitrification couldbeimplementedwith inhibitorcontrol,themajorityof alkalinity wouldhaveto be

chemically addedwhereasin biologicalnitrificationof municipalwastewaterthe majority (if not all)

of thealkalinity requiredispresentin thewastewater.This furthermakestheNoveon-HenryPlant

wastewatertechnicallychallengingandexpensiveto treatforeffluentammonia-nitrogenreduction.

Eighth,theNoveon-HenryPlantdoesnot haveanyadditionalappreciableelectricalpoweravailable

at theWWTF. Any significantadditionalpowerrequiredat theWWTFwould requireinstallationof

anewmotorcontrolcenterandinstallationof anewpowerline to a substationlocated

approximately0.5milesaway.Consequently,anyWWTFupgrade(regardlessof magnitude)to
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addresseffluentammonia-nitrogenreductionwill requireasignificantincreasein powerdeliveryand

thistoo leadsto greatertreatmentcosts.
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2.0 History ofEffluentAmmonia-NitrogenReductionEvaluations

at theNoveon-HenryPlant

During thelast 14years,NoveonandBrownandCaldwellhaveextensivelyevaluatedwhetherthere

areanyfeasibletechnologiesthatwouldprovideadditionaleffluentammonia-nitrogenreductionat

theNoveon-HenryPlant.Theseevaluationshaveconsistedof literaturereview,consultationwith

additionalexperts,laboratory-scaletreatmentinvestigations,full-scaleoperationsandcapital

enhancements,andfull-scaleplant trial investigations.Manyof theseevaluationswerebasedon

resultsofprior evaluationsinan attemptto continueto build on findings of priorevaluations.In my

professionalopinion, therehavebeen“no relevantstonesleft unturned”.Thesignificantevaluations

inwhichI haveparticipatedaresummarizedbelow. -

2.1 SingleStageNitrification, PowderedActivatedCarbonAddition, Effluent Ion

ExchangeandTertiary(Effluent)Nitrification

WhenI first gotinvolved attheNoveon-HenryPlantin 1989,the focuswason developinga

strategyfor achievingconsistenteffluentBOD compliance.BrownandCaldwellconducted

continuousflow treatabilitytestingthatI designedandoversawwhichindicatedconsistent,

compliancecouldbeachievedwithpretreatmentof onemajorwastestream(C-i 8).During the

courseof thetreatabilitystudies,wenoticedthattheWWTF woulddischargeelevated

concentrationsof ammonia-nitrogenwhile providingexcellentBOD removal.Despitecarefully

controlledconditionsof F/M (approximately0.10lbsBOD/day/lbMLVSS), MCRT, pH,

temperatureandDO that shouldpromptbiologicalnitrification, nonewasobserved.This likely

indicatedthatbio-inhibitorswerepresentin theinfluentatsufficientlevels to preventbiological

nitrification. It waseventuallydeterminedfollowingsignificantresearchandtestingefforts thatMBT

wasaprimeinhibitorof nitrification attheNoveon-HenryPlant.Batchtestingwasconductedin

early1989to determineif powderedactivatedcarbon(PAC) could beaddedto removethese

inhibitorsandallow singlestagebiologicalnitrification.Furthermore,batchtestingalsoevaluated

selectiveion exchangetreatment(clinoptilolite) of the effluent,andtertiary(effluent) nitrification of

theeffluent.This workindicatedthatanuntenable,largedoseof PAC wouldberequiredto allow

singlestagenitrification (5000mg/Lor 17 tons/day).Becauseofthis finding (untenablecarbon
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usage)andthe certaintyof foulingproblems,no furtherconsiderationwas givento carbon -

treatment.Thiswork alsoindicatedthateventhemostappropriateion exchangemediawasnot

selectivefor ammonia-nitrogenremovaldueto theothercompetingcationsin thewastewater

(approximately100 poundsresin requiredto remove1 poundof ammonia-nitrogen).Lastly, this

work suggestedthatthe effluentcouldbebiologically nitrifled withyetanothertreatmentunit

(knownas tertiarytreatment).Consequently,subsequentevaluationsconsideredmorethoroughly

tertiarynitrification.

2.2 FurtherEvaluationof TertiaryNitrification andPretreatmentwith SingleStage

Nitrification

Basedon theseresults,Noveon’scorporateResearchandDevelopmentgroupinitiatedalaboratory-

scale,continuousflow treatabilitystudythat focusedon tertiarynitrification ‘with alkalinity addition.

Thiswork wasconductedoverabouta-6 monthperiodusingfixed film biologicalnitrification and

secondaryclarifier effluentsamplesthatwerecollectedmonthly.Theworkpreliminarily indicated

thattertiarynitriflcation could beaccomplishedandlow dischargeammonia-nitrogenconcentrations

(lessthan6 mg/L) couldbeachievedwith alkalinity additionandeffectiveperformanceof upstream

treatmentprocesses.Therewere,however,legitimateconcernsabouthowreliably thisprocess

wouldhaveperformedunderthedaily variability of secondaryclarifier effluent quality.The same

bio-inhibitingcompoundsthatpreventednitrification in the currentWWTF wouldbeexpectedto

bepresentin theWWTF effluent,on occasions,in concentrationsthatwould eitherpreventor

greatlyslowammonia-nitrogenremovalin thetertiaryprocess.

BrownandCaldwellalsoinitiatedaseriesof batchtreatabilityteststhatI designedandoversaw.

This testingwasto identify if availabletechnologiescouldbe usedto removethe bio-inhibitors

presentin theinfluent wastewaterto theextentthatthemostwidelypracticedammonia-nitrogen

removalprocess(singlestagenitrification) couldbeemployed.Thesetreatabilitytestsevaluated

hydrogenperoxidetreatment,clay absorption,andprecipitation.However,the rateofbiological

nitrification was slowerthanwouldbe expectedfor anuninhibitedsystemindicating thatbio-

inhibitorswerestill presentin theeffluent from thetreatmentplant.Thiswork indicatedthat

precipitationandfiltration of theNoveonwastewateratpH 2would allow single stagenitrification

to proceed.However,thispretreatmentwouldrequiresignificantacidaddition to lower the
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wastewaterpH from pH 10 to pH 2 andthensignificantalkali additionto increasethepH from

Ph 2 to pH 7 for biological treatment.Theprecipitantfrom the pH 2pretreatmentwasanalyzedand

foundto bepredominantlyMBT (aknownnitrification inhibitor). Implementationof this

pretreatmentprocessandsubsequentsinglestagenitrificationwould sufferfrom reliability issuesas

thenitriflcation achievedwouldonly be assuccessfulasthepretreatmentprocesswasin removing

all bio-inhibitingsubstances.It was uncertainwhetherMBT wasthe only bio-inhibitorof concern.

2.3 FurtherEvaluationof Pretreatment(pH 2 Precipitation and SolventExtraction)and

SingleStageNiti±flcation

Basedon resultsof thework describedabove,Brown andCaidwellconductedacontinuousflow

treatabilitystudy,whichI designedandoversaw,to evaluatepH 2 pretreatmentof thePC

wastewaterandsinglestagenitrification. Thisstudyindicatedthat singlestagenitrificationcouldbe

achievedwith this pretreatment.Therateofnitrification wasinhibitedindicatingthat some

bio-inliibitors still remainedin the combinedinfluent.Effluent ammonia-nitrogenconcentrations

from thisprocessvariedfrom I mg/L to 20 mg/Lb indicatingavariationin remaininginfluent

bio-inhibitor concentrations.It wasconcludedthat thispretreatmentprocesswould supportsingle

stagenitrification to anextent.The extentwasunknowndueto the shortlived demonstrationperiod

andthepotentialforotherbio-inhibitorsbeingpresentthatwouldnot beaffectedby this

pretreatment.It was certainthat effluentammonia-nitrogenconcentrationsfrom thistreatment

processwouldnot consistentlyachievethoselimited by 35 ILL. Admin. Code304.122aor 304.122b.

Duringthis sameperiodof time,Noveoninvestigatedaprocessusedin GermanyforMBT

recovery.Thisprocessusedsolventextraction.It is myunderstandingthatresultsof this

investigationindicatedthat theprocesswould posesafetyconcerns(potentialfor explosions)and

wouldalsobecostprohibitiveto implementat theHenryPlant(greaterthan$10million in capital

costalone).
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2.4 Assessmentof WWIP for Compliancewith ConventionalDesignfor SingleStage

Nitrification [35 IlL. Admin. Code370.1210and370.920]

NoveonretainedBaxterandWoodmanin 1994to reviewtheWWTF for compliancewith the

Illinois designstandardsfor single stagenitrificationof municipalwastewaters.Thesestandardsare

conservativeto allow asignificantmarginof errorinwasteloaddeterminationsandoperating

conditionsbasedon nay experience.Thereareno Illinois designstandardsfor single stage

nitrification facilities for industrialwastewaters.It shouldbenotedthoughthattheNoveon-Henry

Plantdoesprovidethe equipmentandtreatmentconditionsneededto establishandmaintainsingle

stagenitrification.

Thereviewby BaxterandWoodmanindicatedtheWWTFwouldcomplywith the municipal

wastewaterstandardswith theadditionof about65 percentmoreaerationtankage.Noveon

expandedthe aerationtankagein 1998 by 100percentto providegreateraerationcapacityand

greatertreatmentplant flexibility. Thisadditionput theWWTF in full compliancewith 35 ILL.

Admin. Code370.1210and370.920andTenStateStandards(whichincludesIllinois) for single

stagenitrificationandyet theWWTF did not exhibitanynitrification. Thereasonnitrificationwas

not achievedwas not dueto alack of equipment,but ratherthepresenceof bio-inhibition.

2.5 AlternativeBacteria

IEPA hadconductedaliteraturesearchandfoundanarticlethat seemedto imply that special

bacteriacouldbegrownin theNoveon-HenryPlantthatwouldbothdegradethe difficult -‘

compounds(suchasmorpholine)andremoveammonia-nitrogenat thesametime. I explainedto

IEPA thatthesewerenot the findings of this article. However,IEPAwaspersistentthatthese

bacteriacouldachievebothtypesof degradation(morpholineand-ammonia-nitrogen).

Consequently,Noveonbroughtin theauthorof this article from England(Dr. JeremyKnapp).

Dr. Knappreviewedthe Noveon-HenryPlantoperationwithme; Gardner,CartonandDouglas;

NoveonandTEPA.Hethenexplainedto all thatthe bacteriathathewroteaboutwerealready

presentin theNoveon-HenryPlantbasedon morpholineremovaldatahehadreviewedandthat the

conditionspresentin theNoveon-HenryPlantweresuitablefor maintainingacultureof these
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bacteria.He furtherexplainedthat thesebacteriadonot providenitrification. Healsoexplainedthat

theNoveon-HenryPlantprovidedall therightconditionsfor single stagenitrification if bio-

inhibitingcompoundswerenotpresent.

Noveonon severaloccasionshastriedaddingspecialtybacteriato removedifficult to degrade

compounds.During thesesameperiods,Noveonhasaddednitrifying bacteriafrom thePeoria

PCYIW. In no instancehasNoveonbeenableto initiatenitrification. This onceagainindicatesthat

thelack of nitrification is dueto inhibitors thatarenotdegradedwithin the confinesof theNoveon-

HenryPlantevenwith specialbacteriaaddition.Furthermore,thisPlantoffers thebiological

treatmentopportunitythatis requiredby TenStateStandardsand35 ILL. Adrnin.Code370.1210

and370.920for singlestagenitrification.

2.6 NumerousOccasionsofSeedingPlantwith Nitrifying Bacteria

TheNoveon-HenryPlantis in-compliancewith TenStateStandardsand35 ILL. Admin. Code

370.1210and370.920for singlestagenitrification. Noveonhasaddedonnumerousoccasions

bacteriafrom otherWWTF thatareactivelynitrifying. Theseadditionswereintendedto improve

theNoveon-HenryPlantWWTF performancein removingammonia-nitrogen.Yet, in no casehas

nitrificationoccurredattheNoveon-HenryPlantdespiteoptimumconditionsofMCRT (greater

than30 days),temperature(28 to 32 degreesC),pH (6.8 to 7.5),DO (greaterthan2 mg/L). Again,

it is my professionalopinion thatthis isdueto the presenceof bio-inhibitingcompoundsin the

influent.

2.7 Full-ScalePlant Trial ofAlkaline Aix Strippingto AchieveEffluent Ammonia-

Nitrogen Reduction

The Noveon-HenryPlantconductedafull-scaletrial of alkalineair stripping’ofthe combined

influent to quantifytheeffluentammonia-nitrogenremoval thatwouldbeachieved.This required

Noveonto setup aninterimpumpingsystem,causticadditionsystem,andacidadditionsystem.

This interim systemdivertedall primaryclarifiereffluent(approximately560gallonsperminute) to

anaerationbasinthathadbeensetasidefor this testing.Causticwasaddedto the aerationbasinto-

maintaina targetpH valueof 10.5.A surfaceaeratorwasplacedin thisbasinandoperatedto assist
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in air stripping.Effluent from thistankwasdivertedto ablendtankwherethepH waslowered.The

blendtankcontentswerethenpumpedto theotherthreeaerationbasinsfor biological treatment.

This treatmentdid demonstratesomereductionin effluentammonia-nitrogen(lessthan20-percent).

Thisreductionwaslow, in my opinion,dueprimarilyto thefact’that themajority of theeffluent

ammonia-nitrogenis formedduringbiological treatment.Secondly,thepH controlmethodwas

unableto consistentlykeepthetankcontentsatorabovepH 10.5.This treatmentprocess-is-nota

viablemethodfor achievingsignificanteffluentammonia-nitrogenremoval.

2.8 Full-ScaleTrial ofPretreatmentandSingleStageNitrification

Noveonenvironmentalstaffconductedaliteraturesearchandfoundanarticle thatindicatedthat

MBT couldbeco-precipitatedwith ferric hydroxideat anelevatedpH (seeExhibit B). The article

indicatedthatsignificantremovalcouldbeaccomplishedatpH 4.5 versusthepH 2 pretreatment

evaluatedby BrownandCaldwell.Noveonconducteda full-scaletrial of thispretreatmentsystemin

hopesof achievingsingle stagenitrification. I reviewedthe article,believedtherewasalikelihood of

successin this trial, helpeddesignthetrial, revieweddatafrom thetrial andwitnessedthistrial in

progress.Thetrial involvedNoveoninstallinganinterimprecipitationsysten’~andseparatesludge

dewateringsystemto treatandsegregatepretreatmentbyproducts(sludgeandfiltrate from sludge

dewatering).Theentire PCwastewater‘discharge(120gpm) wasroutedthroughthissystem

involving ferric chloride additionto lowerthePCTankwastewaterto pH 4.5. ThepH adjusted

waterwas allowedto separatein interim clarifiers.Thetreatedwastewaterwastransferredusingan

interimpumpingsystemto theexistingprimary treatmentsystem.Theprecipitatedsludgewas

dewateredusinganinterimfilter presswith precoatadditionsystem.The filtrate from sludge

dewateringwastoutedbackto thepretreatmentsystem.Thepretreatmentsystemwas operatedfor

monthsanddid demonstratesignificantMBT removal (greaterthan50 percent).At theendof this

operatingperiod,Noveonbroughtin atankerload(5000gallons)of bacteriafrom aplantin Indiana

thathadahighpopulationof activenitrifying bacteria.The bacteriawereaddedto the aeration

basins.The pretreatmentsystemcontinuedto operatewhile Noveoncheckedfor signsof

nitrificationin theactivatedsludgesystem.Theactivatedsludgesystemwas operatedunderadequate

DO,pH, MCRT andalkalinity controlto promptnitrification. Yet, despitegreaterthan50 percent

MBT removal,no nitrificationoccurredwith thislargeinvestmentof resources(greaterthan
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$100,000)andtime (greaterthan4 months).It is my opinionthatnitrificationdid not occurbecause

of the continuedpresenceofbio-inliibiting compoundsin theinfluent (MBT andlikely others). -

2.9 Considerationof OtherLesserKnownTechnologies

Anotherconsultant(EcologyandEnvironment,mc) wasretainedto reviewthework of Brownand

Caidwellfor Noveon.It ismy understandingthatthisconsultantbelievedthatall feasible

technologieshadbeenconsideredforeffluent ammonia-nitrogenreductionexcludingozonation.A

conceptualleveldesignandcostestimatewasdevelopedfor thistreatmentprocess.Theprocess

wouldpresumablyachievea 98 percentreductionin effluentammonia-nitrogenbut atapresent

worth costof$20.32million (almost twice thecostofanyotherprocessconsidered).Thisprocess

would alsosignificantlyincreasetheeffluent total dissolvedsaltconcentrationdueto the-caustic

additionrequiredto neutralizetheacidgeneratedfrom this process.Additionally, a significant

substationupgradewouldberequiredto delivertheadditional-powerconsumed(equivalentto

approximately3500hp demand). -

I discoveredin 2003 acompanyin Memphis,Tennesseethat hadapatentedmembranethat

selectivelyseparatedammonia-nitrogenfrom wastewatercontaininglittle otherconstituentsbesides

ammonia-nitrogen.This membranewas testedto removeammonia-nitrogenfrom alandfill leachate

andgroundwaterstreamthatwaslessconcentratedin otherconstituentsthantheNoveon

wastewater.Thecompanycondudedafteractualtestingthat themembranewouldnot be suitable

for treatingtheleachateandgroundwaterstreamdueto interferencecausedby othercompounds

presentin thewastestream.Consequently,I did not furtherpursueuseof this membraneat the

Noveon-HenryPlantfor effluentammonia-nitrogenreduction.

2.10 ComparativePerformanceandCostsof all ProvenEffluent Ammonia-Nitrogen

ReductionProcesses

After approximately14yearsof extensiveevaluationsby NoveonandBrown andCaldwell,all

applicabletreatmentprocesses,in my professionalopinion,havebeenconsideredfor effluent

ammonia-nitrogenremoval.Treatmentprocessesconsideredwentbeyondthoseincludedin the

USEPAProcessDesignManual:NitrogenControl (EPA 625R93010).No stonehasgoneunturned.
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Theproventreatmentprocessesdescribedin this testimonyhavebeendevelopedby meand

supportstaffwell enoughto accomplishthe following:

• predictpotentialeffluentammonia-nitrogenreduction,

• understandtheprosandcons,

• developconceptuallevel designsfor theirapplication,‘and

• developconceptuallevel designcostestimates(capital,annual,andpresentworth costs)for

thesetreatmentalternativesto within 30 percentaccuracyusingavailableinfluentwasteload

data.

Theproventreatmentprocessesthatwereevaluatedare listedbelow.

• Alkaline air stripping (air strippingatpH 10.5)of PCTankcontentswith off-gascollection

andtreatment.Noveonbelievedthisoff-gascollectionandtreatmentwould berequiredto

complywith air qualityregulations.At highpH ammonia-nitrogenexistsasagasdissolvedin

liquid andcanberemovedfrom theliquid by air stripping.

• Alkalineair strippingof PVC Tankcontents. -

• Alkaline air strippingof secondaryclarifier effluent.

• Struviteprecipitationof combinedinfluentprior to primaryclarification.Ammonia-nitrogen

canbeprecipitatedasNH4MgPO4(H20)6.

• Breakpointchlorinationof secondaryclarifier effluent.The additionof chlorine converts

ammonia-nitrogento nitrogengasthatexits theliquid to theatmospherewithout theneed

for air stripping.
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• Nitrification of PVC Tankwastewater(non-PCwastewaters).Nitrification is aprocessby

whichbacteriaconvertammonia-nitrogento nitrate-nitrogen.The bacteriaconsumelarge

- amountsof oxygen(4.6 lbsoxygen/lbammonia-nitrogenremoved)and--alkalinity(7.14lbs

alkalinity/lb ammonia-nitrogenremoved).

• Nitrification of thecombinedwastewater.Thisprocesswouldrequirepretreatmentof the

PCwastewaterto removebio-inhibitors.

• Nitrification of secondaryclarifier effluent(tertiarynitrification). -

• Ionexchangetreatmentof thefinal effluent.Ion’ exchangeis aprocesswhereanothercation

(e.g., sodium(Na4) orhydrogen(H4) is releasedfrom aresininto thewatersoanother

cation(NH4
4) canberemovedfrom thewater. -

The treatmentprocessevaluationdescribedaboveis briefly summarizedin Exhibits C, D, andE.

Thisevaluationestablishedthattheprocessoffering thelowestpresentworthcostfor reducing

effluentammonia-nitrogenwasalkalinestrippingof thePCTankcontents($2.31million). This

alternative,however,wouldonly provideatmosta27 percentreductionin effluent ammonia-

nitrogen.If reductionsin effluentammonia-nitrogenwere requiredat theNoveon-HenryPlantto

meet,35 ILL. Admin. Code304.122b,theaverageeffluent ammonia-nitrogenwouldhaveto be

reducedby 98 percent(135 mg/Lreducedto 3 mg/L). Underpeakeffluentconditions,the effluent

ammonianitrogenreductionwouldhaveto exceed98 percent.Theprocessoffering thelowest

presentworthcostthatwouldbecapableof meetingthe 98 percentreductionrequirementwasion

exchange($5.07million). However,this processwould be complicatedto operate,wouldgeneratea

wastebyproduct(liquid arnmoniumchloride)requiringoffsite disposalandwouldbeproneto

fouling by scalingandbacterialgrowth.This treatmentprocesswould bedifficult to operateand

maintainand,consequently,wouldposereliability issues.Secondly,it couldcauseeffluenttoxicity

problemsdueto an ionic imbalance.Thenextleastexpensiveprocesscapableof achieving98

percentreductionwasbreakpointchlorination($9.73million). However,thisprocessposes

significant safetyandsitesecurityconcerns(chlorinegasis extremelyhaaardous),would significantly

increaseeffluenttotaldissolvedsaltCIDS) concentrations,maygeneratechlorinatedorganics,would

increaseeffluentaquatictoxicity dueto the elevatedTDS andlikely presenceof chlorinated
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organics.Lastly, the nextleastexpensiveprocesscapableof achieving98percent-reduction-was

nitrificationof thecombinedwastestreamasa single stageprocess($11.71million) or as atertiary

process($11.41million). Bothprocesseswouldresultin anincreasein effluentTDS andboth

processeswouldprovideunreliableperformancebasedon thevariability ofinfluent bio-inhibiting

compounds.At times,neitherprocesswouldcomplywith the requirementsof 35 ILL. Admin. Code

304.122aand304.122b.

2.11 EvaluationofAlternativeMethodsofEffluentAmmonia-NitrogenMeasurement

Given theconcentrationsof ammonia-nitrogenandthedifficulty-in- treatingit mademequestion

whethertherecouldbea fundamentalerrorin themeasurementof effluentammonia-nitrogen.The

methodusedby theIEPAlaboratoryandtheoutsidelaboratoryusedby theNoveon-HenryPlant

for effluentcompliancemonitoringwerethe same.Both laboratoriesusedtheion selectiveprobe

method.Thismethodis recognizedby USEPAasregisteringartificially elevatedvaluesin the

presenceof organicnitrogencompounds.Thesecompoundsarelikely to bepresentin theNoveon-

HenryPlanteffluent.Noveon,atmy suggestion,conducteda testingprogramwherethe secondary

dariflereffluentwasanalyzedusingthehistoricalmethodwithoutdistillation, thehistoricalmethod

with distillation,andthephenatemethodwithdistillation.All threemethodsareapprovedby

USEPA.Thelastmethodmentionedwas themethodleastproneto interferenceby organic

nitrogen.Resultsof this testmethodindicateda slightly lower valuefor effluentammonia-nitrogen

with distillation andwith thephenatemethod.However,the averageof all valueswaswithin 15

percentregardlessof the methodselected.This findingindicatedthehistoricaleffluentammonia-

nitrogenconcentrationswerereasonablyaccurateandthatthehistoricalmethodcould continueto

beusedwith reasonableaccuracyto monitoreffluentammonia-nitrogenconcentrations.The

effluent concentrationsmeasuredthroughoutall treatmentevaluationscould beconsidered

reasonablyaccurate.Effluent ammonia-nitrogenreductionhadindeedbeenasdifficult to achieveas

measured.
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3.0 OTHER ISSUES

3.1 SourceReductionMeasuresimplementedby Noveon-HenryPlant

Noveonhasinstalledin-plantrecoverydevicesandinstitutedpollutionprevention-plans-to-minimize

thedischargeof organicnitrogen(suchas tertiarybutyl amine)to theWWTFwhich wouldhave

beenconvertedto ammonia-nitrogenthroughbiological treatmenthadsuchrecoverynotbeen

provided.Further,Noveonhasevenbeenrecognizedby the Stateof Illinois forprogressin

pollutionprevention(AnnualGovernor’sAward for Pollution Preventionin 1999,2002,and2003

with Governor’sCitationAwardfor PollutionPreventionin 1998).Second,theNoveon-Henry

Planthas consistentlyremovedammonia-nitrogenthroughits WWTF asanutrientrequiredfor

BOD removal(approximately0.04lbs ammonia-nitrogenremoved/lbBOD removed).BOD-

removingbacteriaaremoretolerantofinhibitorsthanarenitrifying bacteria.Without this BOD

removal,Noveonwould dischargeapproximatelyanadditional20 mg/L ammonia-nitrogenin the

final effluent.TheNoveonwastewaterjust containsmoreammonia-nitrogenthanrequiredasa

nutrientfor BOD removal.Lastly, it shouldbenotedthatNoveonhasexertedsignificanteffort in

conductingtwo fullscale trials in an attemptto demonstratea WWTF modification that would

provideeffluentammonia-nitrogenreduction.Onetrialprovidedlessthana20 percentreduction

andthe othertrial providedno reduction.

3.2 ComparativeCostof Ammonia-NitrogenRemovalfor NoveonandOthers

As describedin I above,theNoveon-HenryPlanthasseveraluniquefeaturesthatrenderits costof

providingammonia-nitrogenremovalmoreexpensivethanothers.Thecomparisonsmadeby the

IEPA consideredonly thecapital costsof single stagenitrification. Operationsandmaintenance

(annual)costswerenot includedin thecomparison.However,as notedin Exhibit C, theseannual

costsfor Noveonwould besignificant.The facilities usedin thecomparisonsby theIEPAwere

likely requiredto addlittle or no chemicalsto achievenitrificationwhereastheNoveon-HenryPlant

would berequiredto spend$788,000annuallyon chemicalsalone.Thishigh chemicalcostis dueto

chemicalsrequiredfor thepH 2 pretreatmentprocess(acid to lower thepH andcausticto raisethe

pH for biologicaltreatment)andcausticrequiredprovidingthealkalinity consumedin nitrification.
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Thisyieldsapresentworthchemicalonly cost of $5.29 million exdudedfrom thecostcomparisons

madeby IEPA (basedon a 10yearprojectlife). In some cases, a 20 yearprojectlife is considered

morerepresentative.Underthis projectlife, the presentworthcostof chemicalswould increaseto

$7.73million. Eitherway,thisis asignificantomissionin costcomparisons.In addition,this does

not includethe addedoperatingcostthatNoveonwouldhaverelatedto pretreatmentsystem

operationsandincreasedaerationhorsepower.Only presentworthcostcomparisonsaremeaningful

whenthereis asignificantdifferencein operatingcostsasis thecasehere.In my professional

opinion, thereis no doubtthat single stagenitrification attheNoveon-HenryPlantwould befar

moreexpensiveon apresentworthbasisthanmostfadilities(principallyPOTWs)envisionedby the

Illinois WaterPollution ControlBoardin developing35 ILL Admin. Code304.122.

It is likely thatapresentworthcostcomparisonof thesefacilities wouldrevealthat thecostof

ammonia-nitrogenremovalis lessthan$0.20/lb(thesurchargecostimposed-bytheKnoxvffle Utility

Boardon ammonia-nitrogenis $0.12/poundof ammonia-nitrogen)for the POTWs.Thepresent

worth costfor Noveonto implementsinglestagenitrification is $3.60/lbto $2.32/lb(dependingon

whethera 10 yearor 20 yearproject life is assumed,respectively)of ammonia-nitrogenreducedor

18 to 12 timesthecostfor otherfacilities.
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4.0 INCREMENTAL COST OF PROVIDING EFFLUENT

AMMONIA-NITROGEN REDUCTION -

It shouldbe recognizedthattheNoveon-HenryPlantalreadyprovideseffluentammonia-nitrogen

reductionthroughsourcecontrolpracticesandammonia-nitrogenremovalaccomplishedin BOD

removal.NoveonrequestedthatBrownandCaldwellcalculatethe costof incrementallyproviding

additionaleffluentammonia-nitrogenreduction.I personallydevelopedthe basisfor this cost

analysisandreviewedandapprovedtheprocessby whichtheywerecalculated.In somecases

incrementaleffluentammonia-nitrogenwouldbe accomplishedby treatingonly aportionof the

wastewater.In othercases,it wouldbe accomplishedby sizingthe treatmentvesselto onlyprovide

partial treatment.Theresultsof this exercisearesummarizedin Exhibit D.

Theseresultsindicatedthat evena25 percentreductionin effluentammonia-nitrogenwouldhavea

presentworthcostof $1.8million to $ 3.9million dependingupon the treatmentprocessselected.

Moreimportantly,the25 percentreductionwouldnotachievecompliancewith 35 ILL. Admin.

Code304.122bassumingit applied(andit doesnot apply).
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- 5.0 SUMMARY

The Noveon-Henry Plant currentlyprovideseffluentammonia-nitrogenreductionthroughsource

control and removalassociatedwithBOD removalnutrientrequirements.In my professional

opinion, any furtherreduction in effluent ammonia-nitrogen is not required by 35 ILL. Admin.

Code 304.122a or 304.122b. Both 304.122a and 304.122b do not applybecausetheNoveon-Henry

Plantclearlyhasanuntreatedwasteloadwith apopulationequivalentlessthan50,000 based on all

relevantcalculations.

Extensiveeffortshavebeenmadeby Noveonandits consultants-over-thelast14 yearsinexamining

effluentammonia-nitrogenreductions.Theyhavebeenundertakenin agood faith attemptto

resolveadisputewith theIEPA andto evaluatewhethertherewereanyfeasibletechnologiesthat

wouldprovideadditionaleffluentammonia-nitrogenreduction.

The findingsof effluentammonia-nitrogenreductionefforts havebeensharedwith IEPA andare

summarizedin ExhibitsC, D, andE.Thesefindingsshowthe following~

• TheNoveon-HenryPlanthasatleasteightuniquecharacteristicsthatrenderit unusually

difficult andexpensiveto achieveanyfurtherammonia-nitrogenremoval.

• Everyproventreatmentprocessfor effluentammonia-nitrogenreductionhasbeen

consideredby theNoveon-HenryPlant,evenonethatwasin thedevelopmentalstages.

• Noveon has had several consultants evaluate effluent ammonia-nitrogenremoval.These

haveincludedawell-respectedIllinois firm, anationally-recognizedengineeringfirm, anda

researchprofessorfrom England.

• No treatmenttechnologywas found by IEPA or anyof theseconsultantsthatcouldprovide

significanteffluentammonia-nitrogenreduction(greaterthan50 percent)for apresent

worthcostof lessthan$5.0million. Evena25 percenteffluentammonia-nitrogenreduction

hadapresentworthcostof atleast$1.8 million.
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• Thepresentworth costof installingsinglestagenitrification, like facilitiesIEPA usedin cost

comparisons,was $11.7million. This cost when compared to the surchargecostimposedby

aPOTWon ammonia-nitrogenindicatedthattheNoveon-HenryPlantcostsfor

ammonia-nitrogenremovalwouldbe 18 timesgreaterthanthatfor aPOTW.Thiscost

differencewasnot revealedin [EPA analysisduealack of considerationgivento

disproportionateoperatingcosts.

In my professionalopinion,Noveonhasgonefar beyondthatwhich Illinois regulationsrequirein

evaluatingeffluentammonia-nitrogenremoval.Goodfaith andawillingnessto work with IEPA

havebeendemonstrated.Fourteenyearsandconsiderableresourceshavebeenappliedin aneffort

to finda technicallyfeasibleandeconomicallyreasonablemethodto reduceeffluentammonia-

nitrogenat theNoveon-HenryPlant.An agreeablepositionwith IEPA hasbeensoughtthrough

these efforts. Such anagreementwasnot reached.If 304.122is determinedto beapplicable,

Noveon’sPetitionforAdjustedStandardis reasonableandshould be supported by the Board in

conformitywith Illinois regulations.

32 of 32


