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PETITION FOR ADJUSTEDSTANDARD

Noveon,Inc., flk/a TheBFGoodrichCompany(“Noveon”), throughits undersigned

attorneys,respectfullypetitionstheIllinois PollutionControlBoard(“Board”) for anadjusted

standardpursuantto 35 Iii. Adm. Code104 andSection28.1 oftheIllinois Environmental

ProtectionAct (“Act”). Specifically,Noveonrequestsanadjustedstandardfrom 35 Ill. Adm.

Code304.122(b)for theeffluentfrom Noveon’sHenry,Illinois Plant.

PROCEDURALBACKGROUND

OnAugust30, 1989,Noveonsubmittedarenewalapplicationfor NPDES PermitNo.

IL0001392,governingthewastewaterdischargefrom theNoveonplant locatedin Henry,Illinois

(the“Henry Plant”). By letterdatedDecember28, 1990,theIllinois EnvironmentalProtection

Agency(“Agency”) re-issuedafinal NPDESpermit for theHenryPlant. In responseto there-

issuedNPDESpermit,on January24, 1991,Noveoninitiatedatimely permit appeal(PCB91-

17).

Noveonfiled the appealbasedon, amongothergrounds,the inclusionofammonia

nitrogeneffluent limitationsthat hadnotbeenincludedbeforein any ofthepreviouslyissued

HenryPlantNPDESpermits. TheAgencyclaimedthat the inclusionof anammonianitrogen

effluent limitation wasbasedon theregulatoryrequirementsof 35 Ill. Adm. Code304.122(b).

Thatprovisionof theBoard’sregulationsstatesthat:



Sourcesdischargingto [theIllinois River, theDesPlaines
River downstreamofits confluencewith theChicagoRiver
Systemor CalumetRiverSystem]andwhoseuntreated
wasteloadcannotbe computedon apopulationequivalent
basiscomparableto thatusedfor municipalwastetreatment
plantsandwhoseammonianitrogendischargeexceeds45.4
kg/day(100poundsper day) shallnotdischargeaneffluent
ofmorethan3.0 mg/L oftotal ammonianitrogenasN.

Id.

It wasNoveon’spositionin thepermit appealthatthis provisionwasnot applicableto theHenry

PlantandthattheAgencywaswithoutbasisto includesuchalimitation in theNPDES Permit.

Noveoncontendedthat, sincetheHenryPlant’suntreatedwasteloadcouldbe readily calculated

under35 Ill. Adm. Code304.122(a)on apopulationequivalent(“PE”) basis,35 Ill. Adm. Code

304.122(b)wasinapplicablebecauseanotherprovisionoftheBoard’sregulations,35 Ill. Adm.

Code304.122(a),shouldbeconsideredwith regardto theHenryPlant’sdischarge.35 Ill. Adm.

Code304.122(a)providesthat:

No effluentfrom any sourcewhich dischargesto theIllinois River,
theDesPlainesRiver downstreamofits confluencewith the
ChicagoRiverSystemorCalumetRiver System,andwhose
untreatedwasteloadis 50,000ormorepopulationequivalentsshall
containmorethan2.5 mg/L of total ammonianitrogenasN during
themonthsofApril throughOctober,or4 mg/L at othertimes.

Theuntreatedwasteloadfor theHenryPlantis lessthan32,000PE. Thus,pursuantto Section

304.122(a),no effluent limitation for ammoniashouldapplyto theHenryPlantbecauseits

untreatedwasteloadcanbecalculatedon aPE basis,andthePEis less than50,000.

Duringthemid-1970’stheAgencydid raisetheapplicability of35 Ill. Adm. Code

304.122(b)in adraftNPDES Permitfor theHenryPlant,only to removetheproposedammonia

effluentlimit andissueapermitwithout this condition. Nothinghaschangedwith respectto the
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dischargefrom theHenryPlantthatwould warranta changein that Agencydecisionregarding

theapplicability ofthissection.

Following initiation of thepermit appealproceedingand aftertwo daysofhearingwere

conducted,NoveonandtheAgencyenteredintonegotiationsto resolvetheissuesraisedin the

permit appeal. After lengthydiscussionswith theAgency,thepartiesagreedthatthe appropriate

courseof actionwould be forNoveonto file avariancepetitionwith theBoardto enableNoveon

to reviewandevaluatetreatmentalternativesthatmight allow theHenryPlantto reducethe

levelsofammoniain its wastewaterdischarge.Consequently,thepermit appealproceedingwas

stayedby agreementofthepartiesthroughaseriesofdecisiondeadlinewaivers,with periodic

statusreportsto theBoard,and avariancepetition(PCB 92-167)was filed onOctober30, 1992.

By orderdatedNovember19, 1992,theBoardissuedan orderacceptingthevariancepetitionfor

hearing.

As discussedin detaillaterin thispetition,aspartof the“study variance”proceeding,

Noveonandits consultantscontinuedto reviewandevaluatedifferentaspectsof ammonia

reductionandtreatmenttechnologiesthatwould, perhaps,reducethe ammonianitrogenin the

wastewaterfrom theHenryPlant. In addition,Noveoncontinuedits internalstudiesfocusedon

determiningwhetherit couldtakeany actionsto eliminate,recoveror recycletheprecursorsto

ammoniacontainedin theHenryPlantwastewater.Becauseofthecomplexityof thevarious

studies,theytooklongerto completethanwasanticipated.A seriesofstatusreportswerealso

filed with theBoardaspartof thevarianceproceeding,detailingtheprogressNoveonmadein

evaluatingtheammoniaissueat theHenryPlant. Noveonkept theAgencyapprisedofits

efforts,anda seriesofprogressmeetingstookplacebetweenrepresentativesofNoveonandthe

Agencyduring thecourseofthevariousstudies.
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At thenumerousmeetingsbetweentheparties,thevariousreportsdetailingthepotential

sourcereductionoptions,pretreatmentoptionsandtreatmentalternativeswerediscussed.Based

oii thosestudiesandtheevaluationofthevariousoptionsreviewed,Noveonandits consultants

haveconcluded,andtheevidencepresentedin thisproceedingwill show,thatnoneofthe

availabletreatmenttechnologiesarebotheconomicallyreasonableandtechnicallyfeasiblefor

Noveonto significantlyreducetheammoniain thewastewaterfrom theHenryPlantto levels

thatwould achievecompliancewith 35 Ill. Adm. Code304.122(b).Consequently,avariance

would notbetheappropriatevehiclefor Noveonto obtainrelief sincethatwould require

eventualcompliancewith thestandardfrom whichreliefwasrequested.Accordingly,the

AgencyandNoveonagreedthat it wasappropriateto resolvetheammoniaissueraisedin the

permit appealby pursuingadjustedstandardrelief from theBoard.

35 ILL. ADM. CODE 104.406INFORMATIONAL REQUIREMENTS

I. Standard From Which Relief Is Sought-- Section 104.406(a)

Noveondoesnotbelievethat, for thereasonsdiscussedearlierin thispetition,35 Ill.

Adm. Code304.122(b),effective1972, is applicableto its wastewaterdischargefrom theHenry

Plant. Nonetheless,to resolvethis issuewith theAgencyNoveonagreedto seekan adjusted

standardfrom theammoniaeffluentlimit of35 Ill. Adm. Code304.122(b).

II. Nature of RegulationofGeneral Applicability -- Section 104.406(b)

A. Ammonia Effluent Limitations

On January6, 1972,theBoardadoptedRule406 ofits waterpollutionrules, which

limited theammonianitrogenlevel ofcertaindischargersto theIllinois River. Thatrule has

sincebeenamendedandis now codifiedat 35 Ill. Adm. Code304.122. Therule aspromulgated

wasspecificallyintendedto reducethedischargeof ammonianitrogento theIllinois Riverfrom
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limit, 35 Ill. Adm. Code304.122remainedin theBoard’sregulationsasammonianitrogen

effluentlimitations.

B. AmmoniaWater Quality Standards

Noveonrecognizesthataspartofthetriennialreviewofwaterquality standardsthe

AgencyperformsunderSection303(c)(1)oftheCleanWaterAct, 33 U.S.C. § 1313(c)(1),

significantamendmentsto thewaterquality standardsfor ammonianitrogenwereadoptedby the

Boardtowardthe endofthe 1996. In theMatterof: TriennialWaterQuality Review

Amendments,R94-1(B)(Dec. 19, 1996)(FinalOrder). As amendedin 1996,theammoniawater

qualitystandardsconsistoffourseparateun-ionizedammoniastandards:an acutesummer

standard,achronicsummerstandard,an acutewinter standardanda chronicwinter standard.35

Ill. Adm. Code302.212. The ammonianitrogenwaterquality standards,asamended,havebeen

approvedby theU.S.EPA.

Noveonis alsoawarethattheBoardcurrentlyhaspendingbeforeit aproposalto amend

againtheammoniawaterquality standards.Theproposedamendments,if adopted,will change

theacuteandgeneralusewaterquality standardsfor un-ionizedammonia,amongotherproposed

changesto theammoniawaterquality standards.Noveonis not seekinganadjustedstandard

from theammoniawaterquality standards,becauseasdiscussedbelow,Noveonmeetsthose

standardsthroughuseofaZID andamixing zone.

C. Mixing Zone and ZID

With anappropriatelycalculatedzoneof initial dilution (“ZID”) andmixing zone,

consistentwith bothAgencyandU.S. EPA guidanceon mixing zones,thedischargefrom the

HenryPlantwill meetthesummer/winteracuteandchroniclimitations setforth in theamended

ammoniawaterquality standards.SeeExhibit 1. In Illinois waterqualitystandardsmustbemet
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at the7Q10low flow condition. Historical riverdatahasbeenanalyzedby Noveonfrom various

monitoringstations,includingtheAgency’sHennepin,IL andUnitedStatesGeologicalSurvey

(“USGS”) Henry, IL monitoringstationsto determineappropriateambientriverparametersto

determinean appropriatemixing zone. SeeExhibit 2.

Field studieshavebeenconductedon theHenryPlant’sdischargeto analyzethein-river

mixing taking place. Accordingto theanalysisarisingfrom thosefield studies,basedon a

computedtotal cross-sectionalarea,and amaximumplumewidth of 160 feetin theriver, the

effluentplumewill requirelessthan 18%ofthecross-sectionalareaofthetotal 875 foot width

ofthe Illinois River in thevicinity oftheHenryPlantfor amixing zone. In addition,the26-acre

limitationonmixing zonesis easilymetby thedischargefrom theHenryPlant. The sizeofthe

ZTD calculatedby Noveon’sconsultantis 66.5 feet,with amixing zoneofa 1,000 feet. See

Exhibit 1. ThisZID andmixing zonewill allow theeffluent from theHenryPlantto meetboth

thesummer(April throughOctober)andwinter (NovemberthroughMarch)acuteandchronic

waterqualitystandardsattotal ammonianitrogeneffluent dischargelimits ofno greaterthan

189 mg/L for winterandfor summer. SeeExhibit 3 atFigure1.

To ensurethatmaximummixing continuesto occursufficient to meettheacuteand

chronicammoniawaterquality standards,Noveonwill agreeto replacethecurrentsingle-port

diffuserwith amulti-port diffuser,aspart oftherelief in this proceeding.Specifically,Noveon

will install andmaintainahigh-ratemulti-port diffuser thatwill immediatelyandrapidly

dispersethetreatedeffluent from Noveoninto theIllinois River within ashort distancefrom the

diffuser(ontheorderofonediffuserlength). Thediffuserwill beat least15 ft. long andwill be

placedin theriver sothat thenormalwaterdepthoverthediffuserwill beabout13 ft. at low

poolelevationof440feetabovetheNationalGeodeticVerticalDatumof 1929. Therewill be
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rime2-in, portssetat anangleof 60 from horizontal,andtheportswill beco-flowing with the

river. Theport exit velocitieshavebeendesignedto achieveanexit velocityof 10 fi/sec,which

will preventhabitationby biological speciesin the immediatevicinity ofthediffuser. The

diffuserhasbeendesigned,using acceptedU.S.EPA diffusermodels,to meetan effluent

dispersionof43:1 for an effluentflow of 1.3 mgd,andall waterqualityparameterswill be met at

theedgeofthezoneofinitial dilution. Themulti-port diffuserwill be installedwithin ayearof

the grantingby theBoardofthe adjustedstandardrequestedherein. SeeExhibit 3 for adetailed

descriptionof themulti-port diffuser.

Consequently,Noveonis not seekingadjustedstandardrelieffrom the ammoniawater

quality standards.Noveonis only seekinganadjustedstandardfrom theammoniaeffluent limit

for dischargesinto theIllinois River assetforth in 35 Ill. Adm. Code304.122(b).Noveonalso

seeksfrom theBoardaspartofthisproceeding,adeterminationthattheammoniawaterquality

standardswill bemet with theZ]D andmixing zonecalculatedin Exhibit 1 and3 andas

discussedabovefor theHenryPlantdischarge.

III. SpecifiedLevelof Justification — Section104.406(c)

Theregulationof generalapplicability from whichNoveonseeksanadjustedstandard

doesnot specifya level ofjustification. Thus,theBoardcangranttheadjustedstandardupon

adequateevidenceofthefourcriterionsetforth in Section28.1(c)oftheAct, alongwith the

informationrequiredby 35 Ill. Adm. Code104.406.Thefourcriterionrequiredby Section

28.1(c)oftheAct arediscussedlaterin thispetition.
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IV. Facility and ProcessDescription -- Section104.406(d)

A. Facility and ProcessDescription

TheHenryPlantis locatedon 1550CountyRoad,850 N., in Henry, Illinois in

northwesternMarshallCounty. Thefacility wassolelyownedandoperatedby theBFGoodrich

Companyfrom its initial constructionin 1958until 1993. In 1993,theBFGoodrichCompany

divestedtheGeonVinyl Division from thecompanyandformedTheGeonCompany(“Geon”),

a separate,publicly heldcompany.In February2001 theBFGoodrichCompanysold all the

assetsof its chemicalbusiness,includingtheHenryPlant,andthatformerBFGoodrichdivision

is nowknownasNoveon,Inc.

Today,bothGeon(nowknownasPolyOne)andNoveoncontinueto operatefacilitiesat

theHenrysite. Thewastewatertreatmentsystemis ownedandoperatedby Noveon,andthe

systemcontinuesto treatthewastewaterfrom bothPolyOne’sandNoveon’sHenryPlant

processes.Approximately360,000gallonsperday ofeffluentfrom thePolyOneoperationsare

treatedby theHenryPlantwastewatertreatmentsystemandtheNoveonoperationscontribute

approximately180,000gallonsper day. Thetotaldaily dischargeofprocesswaterandnon-

processwateris approximately800,000gallonsfrom theHenryPlant’swastewatertreatment

system. Noveoncurrentlyemploysapproximately85 peopleandthePolyOnefacility employs

approximately100 peopleatthesite.

TheNoveonHenryPlantproducesrubberacceleratorsand antioxidantsfor therubber,

lubricantandplasticindustries. Therubberacceleratorsareusedin tiresandotherrubbergoods

to “accelerate”the curingprocess.Theantioxidantsareusedto inhibit theoxidationprocessin

materialssuchasrubber,jet fuel, greases,oils andpolypropylene.
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In theproductionof acceleratorsthereareseveralkey rawmaterials: sulfur,aniline,

carbondisulfide andamines.Themanufactureofacceleratorsis amulti-stepprocessincluding

themanufactureof an intermediate(sodiummercaptobenzothiazole).This intermediateis then

reactedwith anamineandotherrawmaterialsto form anacceleratorproduct. Theproductis

thenisolatedthroughfiltration anddrying.

Therearevarioustypesofantioxidantsmanufacturedby Noveonat theHenryPlant. In

general,theantioxidantprocessesutilize eitherdiphenylamineoroneofseveralphenolsasa

startingmaterial. Theprocessesin whichtheseproductsaremanufacturedconsistofbothbatch-

andcontinuousreactors,filtration operationsandsolidification.

PolyOneproducespolyvinyl chloride(“PVC”) resins.Theseresinsaresold to avariety

ofcustomersincluding thosein theconstruction,householdfurnishings,consumergoods,

electrical,packagingandtransportationindustries.While PolyOneis not apartyto this

proceeding,asnotedearlier,its processwastewateris combinedwith theNoveonwastewaterand

treatedin theHenryPlant’swastewatertreatmentsystemby Noveon.

Between1985and1987,threemajorphysicalchangesoccurredat theHenryPlant. The

first involvedtheinstallationofafluidizedbedcoal-firedboiler,which becameoperationalin

1985,andis nowoperatedby PolyOne. The secondinvolvedtheadditionoffacilitiesfor anew

rubberacceleratorprocessbuilding that becameoperationalin 1986. In 1987Noveon

significantlyupgradedits wastewatertreatmentsystem.Thisupgradeincludedinstallationof

two abovegroundbiotreators,two abovegroundequalizationtanksanda tertiaryfiltration

system. A third biotreatorwasaddedin 1989anda fourthonewasplacedinto servicein 1998.

Auxiliary equipmentandpretreatmentsystemswerealsoinstalledto facilitatetheoperationand

effectivenessofthewastewatertreatmentsystem.
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Thelevelsof ammoniain theHenryPlant’swastewaterwereparticularlypuzzlingand

iequiredsignificantinvestigationto discoverthesource,sinceammoniais not amajorraw

materialin anyoftheprocessesat eitherPolyOneor theNoveonHenryPlant. As aningredient

in theproductionprocesses,ammoniais only usedin minoramountsin onelow volumeproduct

manufacturedbyNoveonattheHenryPlant. Theonly otherammoniausedby Noveonat the

HenryPlantis in theammoniacooling system,whichutilizesammoniain aclosed-loopsystem

from whichno ammoniais released.PolyOneusesa small amountof ammoniaasan ingredient

to producean emulsifierforusein oneofthePVCprocesses.Ammonia,however,is not a

primaryingredientin anyoftheprocessescarriedout by eitherNoveonorPolyOnenorin the

productseithercompanyproduces.

Sinceammoniais not usedin any significant amountin theprocessesconductedby either

NoveonorPolyOnethatultimatelydischargeto theHenryPlant’swastewatertreatmentplant,

the levelsof ammoniain theeffluent requiredextensiveinvestigationandanalysesto determine

why ammoniawasin theeffluent following treatment.As discussedlater in thispetition, it was

ultimatelydiscoveredthatthemajorsourceofammoniais thedegradationof aminesthat occurs

in thewastewatertreatmentprocessat theHenryPlant. TheeffortsofNoveonto addressthe

sourceoftheammoniais alsofully discussedlaterin this petition.

B. The Henry Plant WastewaterTreatment System

Thewastewatertreatmentsystemat theHenryPlantis amulti-processsystemthattreats

bothprocesswastewaterandnon-processdischargesincludingstormwaterandnon-contact

coolingwater. A block flow diagramof thesystemis includedasExhibit 4. TheHenry

wastewatertreatmentsystemhashistoricallyprovidedgreaterthan95%BOD reductionwhile
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dischargingammonia-nitrogenin an effluent concentrationrangeof23 mg/L to 150 mg/L. See

Exhibit 5 andExhibit 6 at 1-1.

Pretreatmentofcertainprocesswastewatersis the initial stepin thetreatmentprocess.

TheCure-Rite1 8® wastewateris pretreatedwith hydrogenperoxide.SomeofthePVC

wastewaterfrom PolyOneis pretreatedby awastewaterstrippingsystemthatremovesresidual

vinyl chloride. PolyOnealsopretreatscertaincentratewastestreamsprior to dischargeto the

HenryPlant’swastewatertreatmentsystem.

Followingpretreatment,all processwastewateris collectedin equalizationtanksprior to

transferto theprimarytreatmentsystem. Wastewaterfrom theHenryPlant’sproductionof

acceleratorsandantioxidantsdischargeto eitherthepolymerchemicals(“PC”) equalizationtank

orto theCure-Rite1 8® equalizationtank. PolyOne’swastewaterandsidestreamsfrom the

combinedwastewatertreatmentfacility dischargeto thePVC equalizationtank. Site-wide

stormwaterrunoffandsidestreamsfrom theboilerhouseandwatertreatmentfacility dischargeto

two holdingponds.

In theprimarytreatmentsystem,thewastewateris fed into thetreatmentprocesswhere

pH is adjusted,coagulantsareadded,anda largesettleablefloc, a clusterof particles,is formed.

Thewastewateris thensentto theprimaryclarifierwherethesolids in thewastewatersettleto

thebottom. Thesolidsthat settlein theprimaryclarifier arepumpedinto acollectiontankand

processedthroughafilter pressfor dewateringbeforebeingsentoff-site to a landfill asanon-

hazardousspecialwaste. Thewastewatercollectedfrom thefilter pressis recycledbackinto the

treatmentsystem.

After primaryclarification,thewastewateris sentto activatedsludgetreatmentby the

biotreatmnentsystemconsistingoffour “biotreators.”Thebiotreatorsaretanksthatrangein size
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from 400,000gal. to 1.3 million gal. andcontainbiomassto degradetheorganicmatterin the

wastewater.Thedegradationprocessis augmentedby theadditionof air into thebiotreators.

Theadditionof air into thebiotreatorsensuresthatthebiomasshassufficientoxygento

completethedegradationoforganicmaterialsandalsoensuresthroughagitationthatthe

biomasscomesinto adequatecontactwith theorganicmattercontainedin thewastewater.

After biologicaltreatmentin thebiotreators,thewastewaterflows into thesecondary

clarifierwheremorecoagulantsareadded.The solidsremovedduringsecondaryclarification

areprimarily biomassand arereturnedto thebiotreators.

Thewastewaterfrom thesecondaryclarifier is then sentto tertiarytreatmentprovidedby

apolishingfiltration devicecalledatravelingbridgesandfilter. As thewastewaterpasses

throughthesandbed,additionalsolids removaloccursandtheeffluentflows into aconcrete

sumpleadingto theoutfall. Any backwashfrom thesandfilter is recycledbackinto theprimary

treatmentsystemandis processedagain.-

Thenon-processwastewater,includingnon-contactcoolingwater,stormwater,water

from theboilerhousedemineralizerandwatertreatmentworks,is dischargedto aholdingpond.

Thenon-processwastewateris theneitherpumpedinto theprimarytreatmentsystemorpumped

directlyto thesandfilter to removesolidsprior to dischargethroughtheoutfall.

TheCity ofHenryoperatesamunicipalwastewatertreatmentsystemadjacentto the

HenryPlantandalso contributesflow to theHenryPlant’s outfall. The City ofHenrymunicipal

treatmentsystemconsistsofan aeratedlagoonfollowedby asedimentationbasinandeffluent

disinfection. Thetreateddischargefrom theCity ofHemy municipalwastewatertreatment

systemcombineswith thetreatedHenryPlanteffluent andis dischargedtogetherthroughthe

HenryPlant’soutfall into theIllinois River. CompliancesamplingoftheHenryPlantand City
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ofHenrywastestreamsis performedbeforethewastestreamsarecombined. It alsoshouldbe

notedthattheAgencyhasdeterminedthattheHenryPlantwastewatertreatmentsystemachieves

“bestdegreeoftreatment”for all pollutantsexceptfor ammonia.

C. Description ofArea Affected

Followingtreatment,thewastewateris dischargedthroughOutfall 001 to theIllinois

Riverpursuantto NPDESPermitNo. IL0001392. TheIllinois River is formedatthejunction of

theKankakeeandDesPlainesRiversnearJoliet, Illinois andruns273 miles west,southeastand

southto theMississippiRiver, nearGrafton,Illinois, which is afewmiles upstreamfrom St.

Louis. TheHenryPlantis locatedon theright edgeofthewater(whenlooking downstream)

betweenrivermile 198 and199.

TheIllinois RiveratHenryis approximately875 feetwide,with an approximate18 foot

maximumdepth. Theaveragedepthoftheriver is 11 feet,andit hasadrainageareaof

approximately13,543squaremiles at Henry,IL. TheUSGShasoperatedagaugingstation at

Henry,Illinois sinceOctober1981. TheavailableUSGSdatafor thisgageindicatethat the

Illinois Riveratthis locationhasan annualmeanflow of 15,340cfs. TheIllinois StateWater

Surveyreportsanannual7-day, 10-yearlow flow for theriver atHenryof3,400cfs.

D. Description ofDischarge

Theeffluentfrom theHenryPlantis dischargedthroughan 18-inch,single-port

submergeddiffuserinto themainchanneloftheIllinois River. SincetheHenryPlantsits 40 to

50 feetabovetheIllinois River, theeffluententerstheriver with a greatdealofvelocity. This

velocitycausesrapidandimmediatemixing, resultingin maximumeffluent concentration

reductionsandis ofsufficientturbulenceto discouragehabitationby aquaticorganismsin the
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areaofthediffuser. As mentionedearlier,Noveonwill agreeto replacethecurrentsingle-port

diffuserwith amulti-port diffuser,aspartofthereliefin thisproceeding.

Theeffluent from theHenryPlanthistorically hashadan ammonianitrogen

concentrationrangingfrom 23 to 150mg!L. SeeExhibit 5 andExhibit 6 at 1-1. Basedon an

analysisoftheHenryPlantdischarge,up to 189 mg/L totalammoniacanbedischargedfrom the

existingsingle-portdiffuserduringsummerandwinterconditions,respectively,andstill achieve

theapplicableacuteandchronicammoniawaterquality standards.SeeExhibit 3 atFigure 1.

Thereplacementofthe single-portdiffuserwith amulti-portdiffuserwill ensurethatthe

dischargefrom theNoveonHenryPlantcontinuesto meetapplicablewaterquality standards.

Exhibit 5 containsthemostrecentsummaryofthetypesandquantitiesof othersubstances

presentin thetreatedHenryPlanteffluent.

OvertheyearsNoveonexpendedsignificantresourcesin evaluatingits production

processesandwastewatertreatmentsystemin an effort to determinewhatwascontributingto the

ammonialevels in its wastewater.As notedearlier,thelevelsdid not correspondto thesmall

amountofammoniausedby NoveonorPolyOnein theirrespectiveprocesses.As aresultofthe

variousstudiesconductedby andon behalfofNoveon,it hasbeendeterminedthat ammoniais

generatedasadegradationproductof theHenryPlant’swastewatertreatmentsystem. In

particular,thedegradationofaminesin thewastewatertreatmentprocessproducestheammonia

foundin Noveon’seffluent. TheeffortsofNoveonto evaluatevariouscompliancealternatives

arediscussedin thenextsectionofthispetition.

V. Cost of Complianceand Compliance Alternatives -- Section 104.406(e)

As detailedbelow,Noveonhasexaminedavarietyof methodsto reducethelevel of

ammoniain its effluent. Initially, theHenryPlantevaluatedtheexisting treatmentsystem’s
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ability to nitrif~’,oroxidizeammoniato nitrates. Thesepreliminarynitrification studiesled

Noveonto retainBrownandCaldwell, flk/a EckenfelderInc., to performtreatabilitystudies

concerningtheability oftheHenryPlantto nitrif~’.Theproposalfor theBrownand Caidwell

nitrification work wassharedwith theAgency,andtheAgency’scommentsandsuggestions

resultedin arevisedproposalto examinethepotentialoftheHenryPlantto operateasasingle-

stagenitrifying unit. -

NoveonoriginallyhadBrown andCaldwell examinetheability to reduceammonia

throughsingle-statebiological nitrification in the late 1980’s. This earlystudyconcludedthat

single-stagebiologicalnitrificationwasnot achievablein theexistingactivatedsludgesystem.

TheAgencyrequestedamoreextensivestudyofsingle-stagenitrificationasameansto reduce

ammonia.TherequestedadditionaltreatabilitystudywascompletedinDecember1995,anda

reportwaspreparedandsubmittedto theAgency. Theresultsofthetreatabilitystudy

conclusivelydemonstratedthattheHenryPlantcouldnot achievesingle-stagenitrificationunder

existingwasteloadsandoptimumconditionsofmixedliquor pH, D.O., temperature,alkalinity,

F/M ratioandmeancell residencytime. SeeExhibit 6 at 1-1. Thestudyalsoshowedthatthe

additionofacommerciallyprovided“nitrifier-rich” biomassto thewastewatertreatmentplant

wouldnotprompttheinitiation ofnitrification dueto thewasteloadcharacteristicsandnot the

operatingconditions. Theinability of theHenryPlantwastewatertreatmentsystemto nitrify

wasdueto inhibition ofnitrifying bacteriaby thePCtankand C-18 tankcontentsflows.

Noveondid not simply stop its effortstowardfinding asolutionfor theammoniaissue

onceit wasdeterminedthatnitrification would notwork. Noveonhasinvestigatedvariousother

technologiesfor thecontrolandlorreductionofammoniain its discharge.In general,Noveon

examinedthreeareasfor institutionofpossibletechnology-basedammoniareductionmeasures:
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1) in-processreductions;2)pretreatmentofthewastestream;and3)post-treatmentofthe

wastestream.TheoptionsthatNoveonexploredin eachofthesethreecategoriesarediscussed

below.

A. In-ProcessReductions

Noveonexploredwhetherit couldeliminatetheuseofaminesin thevariousprocessesor

whetherit couldrecoverandlorrecycletheprecursorsto ammoniafor reusein thesystem. Both

ofthesemethodswererejectedasfeasiblecompliancealternativesfollowing analysisby a

researchanddevelopmentteamfrom Noveon. Aminesareanessentialelementin manyof the

productsthatNoveonproducesattheHenryPlant,andeliminationof amineswould essentially

requirethecompleteeliminationoftheaffectedproductlines,if notclosingtheentireplant. The

recyclingoptionwasalsorejectedon thebasisthat therecycledmaterialwasofinferiorquality

andwouldnotguaranteeproductionofthestandard,high qualityproductNoveon’scustomers

demand.In addition,thewastematerialgeneratedin therecyclingprocesswould likely be

classifiedasahazardouswaste,whichraisesconcernsaboutcross-mediaimpactassociatedwith

this alternative.Excessaminesare,however,currentlyrecoveredfrom processeswhererecovery

methodsprovidereusablequality materialsandarenot costprohibitive.

B. Pretreatment

Thesecondoption,additionalpretreatmentof thewastewater,involvedtheremovalof

certainconstituentsbeforethewaterwassentto thewastewatertreatmentsystem. Noveon

investigateda varietyofpretreatmentoptions,includingmorpholinerecovery,TBA recoveryand

aliquid extractionprocessin which asolventis passedcounter-currentto thewastewater

removingtheaminesfrom thewater. Noneofthepretreatmentoptionswould achievereduction

thatwould resultin compliancewith theammoniaeffluentstandardof35 Ill. Adm. Code
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304.122(b).Thepretreatmentoptionsalsoraisedvarioustechnicalissuesincludingplant

personnelsafetyissues. -

C. Post-treatment

Onceit becameclearthat theHenryPlantcouldnot achievecompliancethroughsingle-

stagenitrification, in processreductionsorpretreatmentoptionsNoveonretainedBrown and

Caldwellto developpreliminaryprocessdesignsandcostestimatesto evaluateotherpost-

treatmentalternativesthatcouldreducetheammoniain theeffluentfrom theHenryPlant. The

reportpreparedby BrownandCaldwell is attachedasExhibit 6.

Thealternativesconsideredby Brown andCaldwell included:

1. Alkaline air strippingatdifferentpointsin thewastewatertreatmentsystem(e.g.,
PCtank,PVC tankand secondaryclarifier).

2. Struviteprecipitationfrom the combinedwastestreaminfluent.

3. Effluentbreakpointchlorination.

4. Single-stagebiological nitrificationof non-PCwastestreamcombinedwith
separatebiological treatmentofthePCtankdischarge. -

5. Biologicalnitrification ofcombinedinfluentwastestream.

6. Ionexchangetreatmentoffinal effluent.

Ozonationandtertiarynitrification aretwo otherpotentialcompliancealternativesevaluated

afterBrown andCaldwell completedthe evaluationof compliancealternativesdiscussedin

Exhibit 6. Eachofthesepost-treatmentalternativesthatwereevaluatedandtheconclusions

reachedby Brown andCaldwell aresummarizedbelow. Flow diagramsof eachtheseammonia

reductionalternativesareincludedin thefiguresto Exhibit 6 andin AttachmentA to Exhibit 7.
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1. Alkaline Air Stripping

Ammoniaexistsin two forms,aqueousandgaseous,andaspH increasestheaqueous

form becomesagas. Thus,by increasingthepHof awastewaterstreamit is possibleto strip or

removetheammoniagas. This alternativeasinvestigatedinvolvedtheuseofair strippingat

threeseparateportionsofthetreatmentsystemas ameansof ammoniaremoval: 1)within the

PCtank; 2) within thePVC tankand3) thesecondaryclarifier effluent. SeeExhibit 6 at2-1 to

2-2.

Becausesamplesof thePCtankandPVC tankdischargescontainedgreaterthan500

mg/L TSS,apackedtowerair stripperorhorizontaltray stripperwould requirefrequent

maintenancedueto fouling. Thus,diffusedair strippingand surfaceaerationprocesseswere

bothselectedfor evaluationin both thePCtankandPVC tank. Dueto theslowrateof these

strippingprocesses,thesmall amountofammoniaavailablein thesetanks,andthelargeflow

ratesofthewastewaterinto thePCtankandPVCtank,only strippingwithin existing tankage

wasconsidered.Building additionaltankageandaerationequipmentto addressammonia

removalfrom thesewastestreamswould haveofferedlittle additionalbenefitsincethebulk of

theammoniadischargedfrom theHenryPlant is generatedasaby-productin thedownstream

wastewatertreatmentfacility. Conventionalpackedtowerair strippingwasselectedfor

evaluationof thewastewatertreatmentfacility effluentdownstreamofthesecondaryclarifier

wastewatersincethis is awell-establishedstrippingtechnology.

Thebatchair strippingtestresultsfrom 1996 for thePCtank,PVCtankand secondary

clarifierwastewaterindicatedthatsomeammoniareductionin thosewastestreamscouldbe

achieved.A combinedremovalofammoniafrom thewastewater,however,of lessthan20%

would beachievedby treatmentofeitherthePCtankor PVCtankwastewaterusing surface
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aerationstrippingtechnology. SeeExhibit 6 at 2-1 to 2-2. This low levelofammoniareduction

meansair strippingfrom thePCtankandPVCtankwouldnot achievesufficientammonia

reductionthatwould allow theHenryPlantmeettheeffluentlimitation of35 Iii. Adm. Code

304.122(b).Further,giventhepresentworthcosts(capital,operationandmaintenancecosts)of

$2.3 million for PCtanktreatmentand$14.1 million for PVC tanktreatment,this alternativewas

alsodeemedeconomicallyunreasonablein light ofthehigh costsandlow ammoniareduction

obtained.SeeExhibit 7 atpgs.2-3.

Theammoniaremovalachievedfrom thesecondaryclarifierwasgreaterthan95%using

packedtowerair strippingtechnology. This technologywasevaluatedagainin 2000. One

difficulty with this alternativeis thatit would increaseTDS by morethan20%,which could lead

to aquatictoxicity oftheeffluent. Themostimportantdifficulty with this treatmentalternativeis

its highoperation,maintenanceandinstallationcosts,whichmakesit an economically

unreasonableonewith presentworth costsofover $14million. SeeExhibit 7 at pgs.2-3. The

costsassociatedwith this alternativeareso high becauseadditionalequipmentis requiredto

removetheammoniafrom theoff-gases.

2. StruvitePrecipitation

This alternativeinvolved an analysisoftheammoniareductionachievedby the

precipitationofstruvite (NH4MgPO4.6H2O)from thecombinedNoveonHenryPlantand

PolyOnewastestream.SeeExhibit 6 at 2-2 to 2-4. Theresultsofthebatchtreatabilitystudies

indicatethat undercertainoperatingconditionsthecombinedwastestreamammonia

concentrationcanbereducedto approximately25 mg/L in thetreatmentplantinfluent. This

treatmentprocess,however,wouldprovideonly a24%reductionin theaveragefinal effluent
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ammonialevel at apresentworthcostof$5.1 million. SeeExhibit 7 at 2-3. Thisalternativealso

would increaseTDS in theHenryPlanteffluent.

In sum,struviteprecipitationwouldnot resultin compliancewith theammoniaeffluent

limit. Becauseonly asmall portionof thewastewaternitrogenloadwouldbe removedfrom the

HenryPlanttreatmentsystemby struviteprecipitation,combinedwith its high costs,this is not a

feasiblecompliancealternative.

3. Effluent BreakpointChlorination

BrownandCaldwell alsoevaluatedtheuseofchlorineto achieveammoniareduction.

This alternativeinvolvedgravitydischargeofthesecondaryclarifierwastewaterto areaction

tankwherechlorinegaswouldbe spargedinto thetankandcausticsodaaddedto maintainapH

of approximately6.9. SeeExhibit 6 at 3-3 to 3-4. Following theadditionofchlorine,the

wastewaterwould bedischargedto theexistingsandfilters.

This alternativecouldmeetthe ammoniastandardsetforth in 35 Ill. Adm. Code

304.122(b).SeeExhibit 6 at 3-4. Theproblemit presents,however,is thatbreakpoint

chlorinationis prohibitively expensive,atapresentworthcostof$9.7 million, which makesit

economicallyunreasonable.SeeExhibit 7 atpgs.2-3. Thus,thisalternativeis economically

unreasonable.This alternativewill alsodramaticallyincreaseeffluentTDS andmaylikely result

in theformationof chlorinatedorganicsin theeffluent.

4. Single-stageBiologicalNitrification ofNon-PCWastewater

Noveon’sconsultantalsoexaminedwhat levelof ammoniareductionwould occurby

first-stagenitrification ofthenon-PCwastewaterfollowed by second-stagebiological treatment

ofthePCtankwastewateraftercombinationwith effluent from thefirst-stagereactor. It was

determinedafterthebatchtreatabilitystudy thatthiswasnot afeasiblecompliancealternative
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becauseofthelow levelof ammoniareductionthat wasachieved.Thepercentageof ammonia

reductionwasonly 47%andyethadapresentworthcostof$4.9 million. SeeExhibit 6 at 2-4 to

2-7 andExhibit 7 atpgs.2-3.

5. Biological Nitmification ofCombinedWastewater

This alternativerequiredpH reductionto 2 ofthePCtankdischarge,followed by river

wateradditionandcombinedsingle-stagenitrification with non-PCwastestreams.Theresultsof

theanalysisby Noveon’sconsultant,Brown andCaldwell,showedthatbiological nitrification of

thecombinedwastewaterstreamwasatechnicallyfeasiblecompliancealternative.See

Exhibit 6 at4-1. This alternativesuffersfrom alackofreliability, which is necessaryfor

consistentcompliance,sinceit is sensitiveto thevariablecharacteristicsinherentin the

wastewaterproducedby thedifferentbatchprocessesat theHenryPlant.

Further,biological nitrification is avery costlyalternative.Brown andCaldwell

estimatedthat thepresentworthcostsofthisalternativeat $11.7million. SeeExhibit 7 at pgs.2-

3. Thosecostsmakethis aneconomicallyunreasonablealternative,particularlyin light of the

reliability concernsassociatedwith it.

6. IonExchange

Oneothercompliancealternativeanalyzedby BrownandCaidwellwas ion exchange

treatmentofthesecondaryclarifiereffluentusingclinoptilolite, an ammoniaselectiveion

exchangeresin. SeeExhibit 6 at 2-9to 2-10; 3-4. This alternativecouldmeetthe ammonia

effluentstandardof 35 Ill. Adm. Code304.122(b).Thebatchtreatabilitytestresults

demonstratedthatapproximately50 lbs. ofclinoptilolite wouldberequiredto removeeach

poundof ammonia.Thispoorremovalefficiencywaspresumedto be dueto the large

concentrationofcompetingions in theeffluent. Id. at3-4. Thepoorselectivityof this
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alternativefor removingammoniaprecludedfurtherconsiderationofion exchangeasa

compliancealternative.This alternativehadapresentworthcostof$5.1 million. SeeExhibit 7

at pgs.2-3.

7. Ozonotion

This ammoniatreatmentalternativewasevaluatedrecentlyby Noveon’sconsultantasa

compliancealternative.Thisalternativecouldmeettheammoniastandardset forth in 35 Ill.

Adm. Code304.122(b).It wasrejectedasan alternativedueto its highpresentworth costsof

$20.3 million. SeeExhibit 7 atpgs.2-3. Further,it would significantly increasetheeffluent

TDSconcentrations.This alternativewould likely alsoconvertsomeoftheeffluentnon-

degradableCOD into BOD, which couldcauseBOD effluent limit violations.

8. TertiaryNitrification

This alternativewould involve pumpingthesecondaryclarifiereffluent througha

separateaerationbasincontainingfixed film mediathatnitrifying bacteriawould grow on.

Alkalinity andD.O. wouldbecontrolledin this basinto meetthedemandsassociatedwith

nitrification. Effluent from this tankwouldbedirectedto theexisting tertiary filtration process

thatwouldbeexpandedto accommodatetheadditionalsolidsloading.Resultsofanalysesdating

backto the late 1980sandconfirmedduringthe 1990sindicatethisprocessis atechnically

feasiblecompliancealternative.Thedifficulty with this alternativeis thatit lacksreliability,

which is necessaryto achievecompliance,dueto its greatsensitivityto variationsin wastewater

characteristicsthatoccurwith theHenryPlant’sbatchprocesses.

Further,tertiarynitrification is a verycostly alternative.Brown andCaldwell estimated

thatthepresentworthcostsoftertiarynitrification is $11.4million. See Exhibit 7 atpgs.2-3.
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Thosecostsmakethis an economicallyunreasonablealternative,particularlyin light ofthe

reliability concernsassociatedwith it.

In sum,Noveonevaluatedanumberofin-processreductions,pretreatmentmeasuresand

post-treatmentmeasuresasmethodsto achievecompliancewith theeffluent limits of35 Ill.

Adm. Code304.122.Theresultsof its evaluationdemonstratethatthereis no alternativethatis

bothtechnicallyfeasibleandeconomicallyreasonablethatwould allow theHemyPlantto

achievecompliancewith theammoniaeffluent limit of35 Ill. Adm. Code304.122(b).

VI. ProposedAdjusted Standard -- Section104.406(1)

Noveonproposestheadoptionby theBoardof oneof thefollowing alternativesasthe

adjustedstandardlanguage:

Alternative#1

Noveon,Inc. (“Noveon”) is herebygrantedan adjustedstandard
from 35 Ill. Adm. Code304.122. Pursuantto thisadjusted
standard,35 Iii. Adm. Code304.122shallnotapply to the
dischargeof effluentinto theIllinois River from theNoveonplant
locatedat 1550CountyRoad,850N., in Henry,Illinois asregards
ammonianitrogen. Thegrantingofthisadjustedstandardis
contingentuponthefollowing conditions:

A. Noveonshall not dischargecalculatedun-ionizedammoniaat
concentrationsgreaterthan3.5 mg/l duringthemonthsof
April throughOctoberand 7.9mg/l duringthemonthsof
NovemberthroughMarch from its Henry,Illinois plant into
theIllinois River.

B. Dischargeinto theIllinois River shalloccurthrougha
diffuserthatis at least15 ft. in length,with 9 two-inchports,
angledat 60 degreesfrom horizontal,co-flowing with the
river, designedto achieveaneffluentdispersionof43:1.

Alternative#2

Noveon,Inc. (“Noveon”) is herebygrantedan adjustedstandard
from 35 Ill. Adm. Code304.122.Pursuantto this adjusted
standard,35 Ill. Adm. Code304.122shallnot apply to the
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dischargeofeffluent into theIllinois River from theNoveonplant
locatedat 1550CountyRoad,850N., in Henry,Illinois asregards
ammonianitrogen. Thegrantingofthisadjustedstandardis
contingentuponthefollowing conditions:

A. Thewaterqualitystandardswill bemet by theNoveon
Henryplantlimiting its total ammonianitrogendischarge
to 1200poundsperdayduring themonthsofApril through
Octoberand1735poundsperdayduring themonthsof
NovemberthroughMarch.

B. Dischargeinto theIllinois River shalloccurthrougha
diffuserthatis atleast15 ft. in length,with 9 two-inchports,
angledat 60 degreesfrom horizontal,co-flowing with the
river, designedto achieveaneffluent dispersionof43:1.

Alternative#3

Noveon,Inc. (“Noveon”) is herebygrantedan adjustedstandard
from 35 Ill. Adm. Code304.122. Pursuantto this adjusted
standard,35 Ill. Adm. Code304.122shallnot applyto the
dischargeofeffluentinto theIllinois River from theNoveonplant
locatedat 1550 CountyRoad,850 N., in Henry,Illinois asregards
ammonianitrogen. Thegrantingofthis adjustedstandardis
contingentuponthefollowing conditions:

A. Noveonshallnot dischargetotal ammonianitrogenat
concentrationsgreaterthan 155 mgll during themonthsof
April throughOctoberand225 mg/l during themonthsof
NovemberthroughMarch from its Henry,Illinois plant into
theIllinois River.

B. Dischargeinto theIllinois River shalloccurthrougha
diffuserthat is at least15 ft. in length,with 9 two-inchports,
angledat60 degreesfrom horizontal,co-flowingwith the
river, designedto achievean effluent dispersionof 43:1.

VII. Environmental Impact -- Section 104.406(g)

Thegrantingoftheadjustedstandardwill not resultin anyadverseenvironmentalimpact.

As notedearlier,theBoard’srationaleat thetime 35 Ill. Adm. Code304.122wasadoptedwas

premiseduponthebelief thatlargerdischargerswerecontributingto D.O. sags. Thestudy

underlyingthatbeliefwaslaterrefutedby its authorswhenit wasdiscoveredthat theD.O. sags
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wereoccurringnot asaresultof largerdischargersbutprimarily becauseofsedimentoxygen

demand.Thedischargefrom theHenryPlantwill nothaveameasurableeffecton theD.O. in

theIllinois River.

Further,undertheBoard’smixing zoneregulations,it is appropriateto allow themixing

of effluentwith thereceivingstreambeforedeterminingcompliancewith waterquality

standards.See,e.g.,35 Ill. Adm. Code302.102.No adverseenvironmentalimpactwill occur

becauseat theedgeoftheZID andmixing zonecalculatedby Noveon’sconsultant,consistent

with AgencyandU.S.EPA guidance,boththewinter (NovemberthroughMarch) and summer

(April throughOctober)acuteandchronicwaterqualitystandardsfor ammoniawill be readily

met. SeeSectionII C. ofthis Petition.

Theregulationssetforth at35 Ill. Adm. Code302.102governallowedmixing, mixing

zonesandzonesof initial dilution. ThecalculatedZID andmixing zoneproposedasapartof

this adjustedstandardwill meeteachoftherequirementsof35 Ill. Adm. Code302.102(b),in

that: -

A. Mixing will beconfinedin an areaorvolumeoftheIllinois Riverno
largerthantheareaorvolumewhichwould resultafterincorporationof
amulti-port diffuser, engineeredlocationandconfigurationofdischarge
pointsto attainoptimalmixing efficiencyofeffluentandtheIllinois
River.

B. Mixing will not occludeanytributarymouthor otherwiserestrictthe
movementofaquaticlife intoorout of thetributary.

C. - Mixing will notoccurin watersadjacentto bathingbeaches,bank
fishing areas,boatrampsordockages,oranyotherpublic areas.

D. Mixing will notoccurin waterscontainingmusselbeds,endangered
specieshabitat,fish spawningareas,areasofimportantaquaticlife
habitat,or any othernaturalfeaturesvital to thewell beingofaquatic
life in suchamannerthatthemaintenanceof aquaticlife in thebodyof
waterasawhole is adverselyaffected.
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E. Mixing will notoccurin waterswhich containintakestructuresof
publicorfoodprocessingwatersupplies,pointsofwithdrawalofwater
for irrigation,or wateringareasaccessedby wild ordomesticanimals.

F. Mixing will allow for azoneof passagefor aquaticlife in which water
qualitystandardsaremet.

G. The areaandvolume in which mixing occurs,aloneor in combination
with otherareasandvolumesofmixing, will not intersectany areaor
volumeofanybodyofwaterin suchamannerthat themaintenanceof
aquaticlife in thebody ofwaterasawhole is adverselyaffected.

H. Theareaandvolume in which mixing occurs,aloneor in combination
with otherareasandvolumesofmixing, will not containmorethan25
percentofthecross-sectionalareaor volumeofflow oftheIllinois
Riverincludingareaswherethedilution ratiois lessthan 3:1. Mixing
will not occurin an areaoftheIllinois Riverhavingazerominimum
7Q10.

I. Mixing will not occurwherethewaterquality standardfor ammoniais
alreadyviolatedin theIllinois River.

J. Thetotal Illinois River flow is notusedfor mixing.

K. Thesourceofeffluent is limited to atotal areaandvolumeofmixing no
largerthanthatallowablefor asingleoutfall.

L. Theareaandvolume in whichmixing will occuris assmall asis
practicableunderthelimitations prescribedin 35 Ill. Adm. Code
302.102,andin no circumstancesdoesthemixing encompassa surface
arealargerthan26 acres.

Thusno adverseenvironmentalimpact,includingharmto aquaticlife, will result from the

grantingoftherequestedadjustedstandard,andthemixing, zoneofinitial dilution andmixing

zonethatarean integralpartofthereliefNoveonseeksmeettherequirementsof 35 Iii. Adm.

Code302.102.

VIII. Justification for Adjusted Standard — 104.406(h)

As notedpreviously,theregulationof generalapplicability from which Noveenseeksan

adjustedstandarddoesnotspecifya level ofjustification for suchastandard.Section28.1(c)of
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theAct, however,allows theBoardto grantan adjustedstandardin theabsenceofa specified

levelofjustificationif theBoarddeterminesbaseduponadequateproofby thepetitionerthat:

A. Factorsrelatingto thepetitioneraresubstantiallydifferent from the
factorsrelieduponby theBoardin adoptingthegeneralregulation;

B. Theexistenceofthosefactorsjustifies an adjustedstandard;

C. Therequestedstandardwill not resultin environmentalorhealtheffects
substantiallyandsignificantly moreadversethantheeffectsconsidered
by theBoardin adoptingtheruleofgeneralapplicability; and

D. Theadjustedstandardis consistentwith federallaw.

415ILCS 5/28.1(c). Eachofthesefactorsis discussedbelow.

1. SubstantiallyDifferentFactors-- Section28.1(c)(1)

Theexistingammoniaeffluent regulationin 35 Ill. Adm. Code304.122is premisedupon

two factors: the ability to treatammoniaandthedesireto addressD.O. concernsin theIllinois

River. Regardingtheability to treatammonia,in amendingthegenerallyapplicablerule the

Boardexpresslynotedthat “presenttechnologyis capableofmeetingthis limit andshouldresult

in theremovalofmuchammonianitrificationoxygendemand... from thesestressed

waterways.” In theMatterofWaterQuality StandardsRevisions,R72-4(Nov. 8, 1973)(Final

Opinion). In general,thereis technologycapableof meetingtheammonianitrogenlimitation set

forth in 35 Ill. Adm. Code304.122. Specificallyasappliedto theHenryPlantwastewater,

however,thenumerousinvestigationsandstudiesconductedby andon behalfofNoveonhave

establishedthatthereareno alternativesthat arebothtechnologicallyfeasibleandeconomically

reasonableto achievetheammoniareductionnecessaryto complywith 35 Ill. Adm. Code

304.122(b).
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Secondly,theunderlyingtechnicaljustificationthatledtheBoardto adoptthegeneral

rule, aconcernaboutD.O. sagsin, amongotherrivers, theIllinois Riverwaslaterrefutedas

beingcausedprimarilyby thedischargeofammonianitrogen. Rather,theD.O. sagswerelater

determinedto beprimarily causedby sedimentoxygendemand.Ammoniadischargedatthe

level requestedby Noveonwill thushaveminimal, if any, impactuponthelevel of D.O. in the

Illinois River. SeeExhibit 2. Nor will it contributeto any waterqualityviolationsorharmto

aquaticlife asdiscussedin SectionVII. above. In sum, the factorsrelieduponby theBoardin

adoptingwhatis now 35 Iii. Adm. Code304.122weresubstantiallydifferentthanthose

applicableto theNoveonHenryPlant.

2. AdjustedStandardJustification-- Section28.1(c)(2)

Onefactorthatmustbe takenintoconsiderationwhenadoptingenvironmental

regulationsin theStateofIllinois is economicreasonableness.415 ILCS 5/27. Theammonia

nitrogeneffluentlimit from whichNoveonseeksreliefwasadoptedbaseduponbalancingthe -

potentialadverseimpactuponD.O. againstthecost andeaseofcontrol. Onbothof theselatter

points,adverseimpactand cost,thebalanceweighsheavilytowardstherequestedadjusted

standardrelief. Thebeneficialimpact,if any, to theIllinois Riverwouldbe minimal if Noveon

wererequiredto meettheammonianitrogenlimitation of35 Ill. Adm. 304.122(b).Further,

given thelackof anydiscernibleenvironmentalbenefit,thehigh costofthetechnicallyfeasible

controltechnologymakesit economicallyunreasonablefor Noveonto meetthe ammonia

effluent limitation andwarrantstherequestedadjustedstandardrelief.

3. EnvironmentalorHealthImpacts-- Section28.1(c)(3)

Thereis no measurableimpactupontheenvironmentorhumanhealththatwould result

from thegrantingof thisadjustedstandard.As discussedthoroughlyin SectionVII. in this
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petition,thedischargefrom theHenryPlantwill meetthewinter andsummeracutewaterquality

standardsfor ammoniaatthe edgeof anappropriatelycalculatedZID. Thewinter and summer

acuteandchronicstandardswill alsobemet atthe edgeof anappropriatelycalculatedmixing

zone.Thus,theimpactwill notbesignificantly moreadversethanthatcontemplatedby the

regulationofgeneralapplicability.

4. ConsistencyWith FederalLaw -- Section28.1(c)(4)

Therequestedadjustedstandardis consistentwith federallaw. Therequestedrelief

appliesonly to ammoniadischargesfrom theHenryPlant. Thereareno applicablefederal

numericeffluent standardsorwaterquality standardsfor ammonia.Underfederalregulations:

A waterquality standarddefinesthewaterquality goalsofawater
body,orportionthereof,by designatingtheuseorusesto bemade
ofthewaterandby settingcriterianecessaryto protect theuses~
Statesadoptwaterquality standardsto protectpublichealthor
welfare,enhancethe qualityofwaterandservethepurposesofthe
CleanWaterAct (theAct). “ServethepurposesoftheAct” (as
definedin sections101(a)(2)and 303(c)oftheAct) meansthat
waterquality standardsshould,whereverattainable,providewater
quality for theprotectionandpropagationoffish, shellfishand
wildlife andfor recreationin and on thewaterand takeinto
considerationtheiruseandvalueofpublicwatersupplies,
propagationoffish, shellfish,andwildlife, recreationin andon the
water,andagricultural,industrial,andotherpurposesincluding
navigation.

40 C.F.R.131.2. Under40 C.F.R.131.4(a)“statesareresponsiblefor reviewing,establishing

andrevisingwaterquality standards.”In turn,pursuantto 40 C.F.R. 131.5(a),“EPA is to review

andto approveordisapprovetheState-adoptedwaterquality standards.”Thesestandardsareto

beprotectiveofthedesignateduses(~131.5(b))and, wherethoseusesarenot protected,this

mustbesupportedby “appropriatetechnicalandscientificdataandanalyses.”(~131 .5(b)(4)). A

stateis allowedto removeadesignateduse,which is not an existinguse,if it “candemonstrate
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- opumizingenvironmentalresources• water,air, earth ~Ter
- MEMORANDUM

TO: RichardKissel andMark Latham,Gardner,Carton& Douglas
FROM: Mike Corn, P.E., AquAeTer
DATE: June4,2001
JOB NO: 001105
RE: ReviewofDispersionAchievable for Meeting Water Quality Limits at the PMD

Group, Inc., Henry Facility

In 1989,adispersionstudyoftheexistingsingleportdiffuserwasconductedusingspecific
conductanceat 25 °C(conductivity) asthe tracer. From this information, dispersionfrom the
existingdiffuserandphysicaldimensionsofthezoneofinitial dilution (Z1D) andthetotal mixing
zonewereestimated.Basedon this tracerstudy,thediffuserwasfoundto haveaZJD that extended
atotal distanceof66.5 ft downstream,basedon thedischargelength scale,definedasthecenterline
oftheplumein thedownstreamdirection,andtheflux averagedispersion(FAD) attheendof the
ZID. Thisdistancewasbasedon the in situ measurementsof conductivityandalsoon theminimum
distanceprescribedbytheIllinois EnvironmentalProtectionAgency(IEPA) forZIDs, which in this
caseis basedon 50 * thesquareroot ofthecross-sectionalarea.Thedispersionachievedattheedge
oftheZID basedon thetracerstudyresultsof 13.2:1.

Additionally, in 1994and1995, asassessmentoftheIllinois Riverbackgroundwaterquality
conditionsat Marseilles,Illinois wereasfollows:

Parameter Units Summer Winter

TotalAmmonia mg/L 0.297 0.8
NH3,

75
th percentile mg/L 0.011 0.005

Temperature,
75

th percentile °C 26.0 6.5
pH, calculated75th percentile S.U. 7.77 7.63

Basedontheabovedata,thecritical periodfor meetingwaterquality numericeffluent limits
wasduring surmnerperiods.Meetingthenumericwaterquality limits during winterconditionswere
not an issuewith this dischargebasedon the ZID describedaboveandunderthespecifiedwinter
timeconditions.

A multiport high-ratediffuserwas alsoconceptuallydesignedto maximizethedispersion
from thecombinedPM]) GroupandCity ofHenrydischarge.Basedon aflow of 1.0 million gallons



Mr. Richard Kissel, Gardner, Carton & Douglas 001105/2
October 3, 2000 - Page2

be low comparedto the upstreamstationsthat were taken in the early to mid-
afternoon. Typically, DO in systemsinfluencedby algae reflect averageDO
concentrationsin the diurnal cycle aroundnoon to about 1400. Therefore,the
period average DO concentrationsmay be more reflective of River DO
conditions. Regardless,the DO concentrationsare not reflective of a stressed
system,althoughtherehavebeeninstances(grabsamples)ofDO concentrations
lessthan the5 milligrams perliter (mg/L) standard.

3. Nitrogen concentrationsat thesefour stationsarearound0.75 to 1.7 mg/L total
kjeldahl nitrogen (organic plus ammonia-nitrogen). Theseare not excessive
nitrogenlevels. It is unclearfrom the datahowmuchoftheTKN is ammonia,but
it appearsto beon theorderof 0.05 to 0.3 mg/L for September.

4. Nitrate concentrationsare high in the River upstreamfrom Henry (i.e., 3 to 4
mg/L at Marseilles)andthis is reflectiveofnitrification in theRiver upstream.

5. Phosphorousis very high in theIllinois River with total phosphorousrecordedin
Septemberaround0.5 mg/L. Phosphorouswould control this system,becauseit
is in- excessof what is requiredby the algae. Total phosphorousin the rangeof
0.05 to 0.15 mg/L is a typical range. The BF Goodrich wastewatersare
phosphorouslimited and the facility addsphosphorousto aid in the biological
process. The River phosphorousis mostlikely controlledby nonpointsources
(i.e., farmingandmostlikely theCity ofChicagoeffluentdischarges).

6. Thenitrogento phosphorousratio for healthyalgaepopulationsrangesfrom 60:1
to 10:1. Phosphorousat 100 ug/L for free-flowingstreamsand 50 ug/L for lake-
like settingsis consideredadequatefor preventingnuisancealgaeblooms. For the

- Illinois River, theN:P ratio is around.3:1, whichwould indicatethat phosphorus
is in excess.

The U.S. EnvironmentalProtection Agency (USEPA) wasteloadallocation model,
QUAL2e, was utilized to project impacts of the BF Goodrich effluent to the Illinois River.
Model~inputs were projected from USGS and IEPA synoptic water quality dataand from
deoxygenationand reaeration/algaeproductivity ratesbasedon similar rivers where specific
wasteloadallocationdatahavebeencollected. No specificassimilativecapacitystudydatawere
availablefrom the agencies,althoughtheIllinois WaterSurveymayhavethesedatathat maybe
obtainedthroughaFreedomofInformationAct (FOJA) request.

The Henry dischargeincludedboth the BF Goodrich effluent and the Henry publicly

owned treatmentworks (POTW) dischargethrough the BF Goodrich effluent diffuser. The
ultimate carbonaecousbiochemicaloxygendemand(CBODU) was estimatedat CBOD~/BOD5

- -~ - ratio.,of 4:1., The following input parameterswere usedfor the combinedBF Goodrich and
HenryPOTWdischarge

-
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Mr. RichardKissel
Gardner,Carton& Douglas -

QuakerTower,Suite3400
321 N. ClarkStreet
Chicago,Illinois 60610-4795 -

RE: Analysisof DO in theIllinois River Downstreamfrom Henry,Illinois

DearMr. Kissel:

AquAeTer, Inc. (AquAeTer) has conductedscreeninglevel dissolvedoxygen (DO)
modelingof theIllinois River from aboutIllinois River mile (IRM) 200 to IRM 170. TheBF
Goodrichtreatedeffluentdiffuserdischargesto theRiverat aboutIRM 198. Dataobtainedform
theUnited StatesGeologicalSurvey(USGS)and theIllinois EnvironmentalProtectionAgency
(IEPA) wereusedto developan input dataset for theRiver which is presentedin Attachment1.
Streamhydraulic characteristicswere estimatedbasedon other similar river/lake settingsat
similar river depthsand widths. Specific points of interestfrom the availabledataare listed
below.

1. Thecritical low-flow high-temperaturemonthhasbeenassumedto be September
- - whenthe 7-day 10-year low flow (7Q10) is around2,900 cubic feetper second

(cfs) (at Marseilles)and the critical temperatureis around77.7 degreesFarenheit
• (°F).

Location Period Average
(% of Saturation)

SeptemberAverage
(% of Saturation)

Illinois R. c~Marseilles 109.9 101.8
Illinois R. ~ Flennepin 104.31 108.8
Illinois R. ~ Lacon 97.60 96.4
Illinois R. ~ Peoria 106.52 . 94.2

Normally, 85 percent DO saturation is consideredtypical streamconditions.
TheseDO saturationsarereflective of a stream-thatis primarily reoxygenatedby
theresidentalgaepopulations. It is importantto notethatthe DO measurements
at the WaterIntakeat Peoriaweretakenaround10 amandwould be expectedto

optimizingenvironmentalresources+ water,air, earth

HI

ii’

a’

2. DO saturationin theRiverrangesas follows:

P.O. Box 1187 + Brentwoocl,-TN+ 37024-1187+ Phone(615) 373.8532+ F’ax (615) 373-8512
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perday (mgd)from thePMD Groupeffluentdischargeand0.3 mgd from theCity of Henryfor a
total flow of 1.3 mgd,a 15 ft long diffuserwith 4 4-in portsplacedin 13 ft ofwaterandwith ports
at a 60 anglefro.m thebottom and parallel to theambientcurrent,a dispersionof 43:1 canbe
achievedon the orderofonediffuser lengthdownstreamorfrom 7.5 to 22.5 ft downstream(V2 to
1 V2 diffuserlengths). Thedispersionmodelingwascompletedfor a7-day 10-yearlow flow (7Q10)
that occursin September.TheCORMIX modelwasusedto projectthediffuser dispersion. The
diffuserwould resultin all numericwaterquality limits beingmet in theshortestdistancefrom the
diffuserpipeandin thesmallestarea.

The informationpresentedin thisreporthasbeendevelopedusingavailableLEPA, USEPA
or othergovernmentalagenciesandusingpublisheddispersionmodelsand guidanceon mixing
zones. If you shouldhavequestionsor commentsconcerningthis information,pleasecall meat
(615)373-8532orby FAX at (615)373-8512orby e-mailat mcorn~aquaeter.com.



MIXING ZONE/ZID ISSUES

ILLINOIS RIVER AT HENRY, ILLINOIS

NOVEON, INC.
HENRY, ILLINOIS

BF GOODRICH
BRECKSVILLE, OHIO

~er

215 JAMESTOWN PARK, SUITE 100 • 7340EAST CALEY AVE., SUITE 200
BRENTWOOD,TN 37027 CENTENNIAL, CO 80111

(615)373-8532 (303)771-9150

JUNE22, 2001

optimizing environmental resources~ water, air,earth
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If you shouldhavequestionsor commentsconcerningtheseanalyses,pleasecontactus at
(615) 373-8532, or by FAX at (615-373-8512,or by email at mcorn~aguaeter.comor
smccormick~aguaeter.com.

Sincerely,

AquAeTer,Inc.

~1mQC&ryuLd<J ____________
ShaleenT. McCormick Michael R. Corn j
ProjectScientist President

cc: Mark Latham,Gardner,Carton& Douglas
DaveGiffin, BF Goodrich,Henry, Illinois

• KenWillings, BF Goodrich,Cleveland,Ohio

1..•
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SOURCE FLOW
(mgd)

BOD5
(mgIL)

CBODU
(mgfL)

ORG N
(mg/L)

NH3+NH4-N
(rng/L)

BFG 0.8 40 160 46 137
BFG 0.8 20 80 46 137
BFG 0.8 20 80 3 3
I-IenryPOTW 0.4 30 45 12 8

The valuesusedfor the BF Goodrich effluent have beeninput into the model using
maximum concentrationsor upper ranges of concentrations. For example, the BOD5
concentrationof 40 mg/L is a daily maximumpermit limit and the daily averagevalue is 20
mg/L. Monthly averagesareusedfor projectingwasteloadallocations.The CBOD~/BOD5ratio
of 4:1 for the Henry plant is estimatedfrom past time-seriesBOD’s conductedon organic
chemical plants,which indicatethis ratio is much higher than that traditionally estimatedfor
domesticeffluents(1.5 to 2:1).

Model resultsfor dissolvedoxygenarepresentedin Figures 1 and 2. Model inputs and
outputsarepresentedin Attachment2. Theresultsincludefourmodelruns:

1. The BOD5 in the BFG/Henry effluent dischargewas set at 40 mg/L (daily
maximum);

2. The BOD5 in the BFG/Henry effluent dischargewas set at 20 mg/L (monthly
average— this is the allocationscenariothat the allocationwould be basedon in
thedischarge);

3. Theorganicandammonianitrogenload from BFGwassetat6 mg/L; and
4. TheBFG/Henryeffluent dischargewasremovedfrom theRiver.

Basedon the input parametersused,the model indicatedthat the BFGIHenrydischarge
reducedtheDO in theRiver for thecritical September7Q10 conditionfrom aDO saglow point
of7.74 mg/L without theBFG/Henrydischargeto 7.58 mg/L with theBFG/Henrydischargeor
an impactof about0.16 mg/L. Theimpactappearsto occurbetweenaboutIRM 178.75 to about
174.5, which is at the headof the Peoriapool. Without the BFG/Henry discharge,this sag
occursfrom aboutIRM 179 to aboutIRM 175.25, or approximatelyin the samegeneralarea.
Thereis still a DO sagin the areadownstreamfrom Henryevenwithout theHenryplant. This
appearsto be reflected in the DO saturationsrecordedat Lacon, although firm conclusions
shouldnotbedrawnfrom grab samples.

Thenitrogenloadfrom BFG doesnot appearto be impactingalgal productivity(i.e., not
impactingnutrientenrichment),but it doesimpacttheDO resourcesin theRiver. SincetheBFG

effluent has a minimal impact, less than 0.2 mg/L or within the accuracyof our ability to

I . measureDO (+/.. 0.1 mg~),thenitrogenloadfrom BFG is not havinganadverseeffect on theIllinois River.
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TABLE 1. EFFLUENTAND RIVER DATA

GENERAL CONDITIONS

Effluent Characteristics

Single-port submerged discharge pipe located

25 ft offshore at IRM 198.0

Average Effluent Flow = 1.43 cfs or 0.92 mgd

Average Effluent TDS-~-6,500 mg/L (typical)

Average Effluent Conductivity = 9,000-10,000 umhos/cm

River Characteristics

7Q10 = 3,400 cfs

Average = 16,500 cfs

Conductivity = 740 umhos/cm

OCTOBER 25, 1989 DISPERSION STUDY
Effluent

Q = 1.7 cfs cr1.1 mgd

TDS = 7,000 mg/L

Conductivity = 10,000 to 12,000 umhos/cm

River

o = 6,550 cfs

Conductivity = 775 umhos/cm

Plume

ZID = 5:1 to 9:1
400 to 800 ft achieved complete vertical mixing
800 ft --.100:1

0
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TABLE 2. DISPERSION ACHIEVED FOR THE
EXISTING SINGLE-PORT DIFFUSER

3,000

2,000

19.8

10.9

- 5.0

9.2

CONDUCTIVITY
ISOPLETH -

(umhos/cm) -

EFFLUENT
(%)

DISPERSION
RATIO
L:1)

9,000 73.3 1.4

900 liii 89.8

880 094 106.9

1,000 2.0 49.9



Table 3. CalculationofAllowable Total Ammoniain ZID

USEPA Equation(“1999 UpdateofAmbient WaterQuality Criteria for Ammonia”,
USEPA, Office ofWater,September1999):

CMC= 0.411 + 58,4 (1)
1 + 107.204- 1 + 1 0pH — 7.204

where:

CMC = criterionmaximumconcentration(acutecriterion)
pH =pHatedgeofZlD

Calculatingfor CMC for Total ammoniaor NH3 + NIH4

where:
pH 7.77 standardunits (S.U.)

CMC = 0.411 + 58A
1 + 107.204_7.77 1 + 1 ~ — 7.204

CMC = (0.411/1.272)+ (58.4/4.681) = 0.323 + 12.475

CMC = 12.8 rng/L ‘lotal Ammonia~

Note: The 1998arid 1999CMC equationsfor streamsabsentsalmonidsareequivalent.
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CALCULATION OF ALLOWABLE EFFLUENT AMMONIA
CONCENTRATIONS FOR THE SINGLE PORT DIFFUSER

(BF GOODRICH PROPOSEDZID)

The BF Goodricheffluent characteristicsareassumedto be asfollows:

Effluent Q 0.8 mgdor 556 gpm

Effluent TDS 10,361 mgIL

Effluent NH3+ NH4 Variabledependingupon dispersion

BFG Effluent pH 7.00 S.U.

ZID pH 7.77 S.U.
BackgroundRiver NH3÷NH4 0.297mg/L (summerconditions)

ZID NH3÷NH4 CMC 12.80mgfL (seeTable 1)

ZID TDS WET Conc. • 1,500mg/L (to meetWET)

Theeffluentconcentrationcanbe calculatedfrom theZID requiredCMC or WET valueas
follows.

Assume: S = 13.2
S = 13.2 = 12.2 partsbackgroundriver waterand 1 parteffluent

Therefore:

(13.2total partsatedgeof ZID * 12.80mgfL NH3+ NH4 CMC) =

(1 parteffluent * x mgfL NH3÷NH4 ) + (12.2partsriver * 0.297mgIL NH3+ NH4)

x = (168.96mg/L * parts—3.62 mgIL * parts)/(1part)

x = 165.3mg/L effluentTotal NH1+ NH4 allowablefor S = 13.2:1

~er



CONSIDERATION OF
BF GOODRICH AND CITY OF HENRY POTW COMBINED

EFFLUENT

1,516.5 lbs/day= (0.3 mgd * 20 mgfL * 8.34)+ (0.8 mgd * x * 8.34)

x = (1,516.5lbs/day— 50.04 lbs/day)/6.67(mgd * lbs/day)/(mgfL * mgd)

x = 219.8mg/L totalammoniathat canbedischargedfrom BF Goodrich

MINIMUM DISPERSION REQUIREDTO MEET ACUTE TOXICITY
DUE TO TOTAL DISSOLVED SOLIDS (TDS)

(x + 1)(1,500mgILTDS) = (x)(481mgfL TDS) + (1)(10,361mg/L TDS)

1,500mgIL x + 1,500mgfL = 481 mg/L x + 10,361mg/L

1,500mg/L x - 481 mgfL x = 10,361mgfL

1,Ol9mg/Lx = 8,861mg/L

x = 8,861 mgfLil,019 mgfL = 8.7:1
to meet1,500mg/L TDS at edgeof ZID

With HenryPOTW x = 8.2:1

to meet1,500mgfL TDS atedgeofZID
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Diffusion Requirements

ENGINEERS The aboveassumptionsand conceptualplan and profile layouts were discussed with
ARCHITECTS AquAeTer’s Mike Corn. AquAeler recommendsuseof thefollowing designparametersas

PLANNERS it relatesto the diffusion header. As recommendedby AquAeTer, theport size,lengthof

diffusion header,angleof ports and port spacingasshownbelow, will provide a
dispersionof about43:1 at one diffuser length downstreamat 7Q10 flow (low pool)

conditions.

Lengthof Diffusion Header~ 15 ft.

Design Flow Rate: 1.3 MGD

PortVelocity at Avg. DesignFlow Rate: 10 FPS -

No. of Ports: 9

Port Diameter~ 2 inches

PortAngle (from horizontal): 60 degrees

CenterlineDistanceBetweenPorts: 1.67 ft.

Dispersion: 43:1 -

OtherHydraulic Determinations

As previouslydiscussed,flows abovetheaveragedesignflow would causehigher
velocitiesandassociatedgreaterheadloss through thediffusion system. The following
outlinesvariousport exit velocitiesandthe correspondingtotal hydraulicheadlossthrough
the diffusion systemat variousflows.

Flow (MGD) Port Exit Velocity (FPS) HydraulicHeadloss(Feet)

1.3 9.9 - 2.9

1.6 12.1 4.4

2.1 15.9 7.6

2.4 18.2 9.9

4.7 - 35.6 37.8

5.0 37.9 42.7

95U~KI~eI.O98
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0 B.F. Goodrich- Henry, Illinois Facility
Multlport DiffusIon System

Estimate of ProbableConstruction Costs

NGINEERS
~CHITECTS Lt~m Cost

- PLANNERS

Land mobilization $15,000

River Mobilization - 13,000

Bondsand Insurance 0 8,000

Excavationfor Manholes 15,000

Excavationfor Piping 0 45,000

Backfill 15,000

Rip Rap 20,000

ConcreteCast-in-PlaceOutfall Manhole 40,000

Handrail, Laddersand Fall PreventionSystem . 15,000

SheetPile for Outfall Manhole 30,000

FoundationPiling for Outfall Manhole 3,000

Dewatering 10,000

Set-OverPrecastConcreteManhole 8,000

ClosureGates - 30,000

Connectionto Existing Manhole 3,000

Connectionto Existing Pipe Line 2,000

Interconnectingpipe, Fittings and Appurtenances 12,000

Outfall Pipe Line - 0 125,000

Diffusion HeaderandPorts 20,000

Pile Bent Placementand SupportSystem 140,000

Miscellaneous - 10,000

Subtotal $579,000

Contingencies(15%) 0 87.000

Total ConstructionCost $666,000
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FIGURE 1

BLOCK FLOW DIAGRAM OF WASTESTREAM
SOURCES AND WWTF

Nashville, Tennessee
BROWN AND

CALD WELL
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DMR Support Data - 2001
Plant Effluent

Vinyl Fecal Residual tBOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine tBOD TSS Flow Load Load pH Temp.

(ug/L) (#/100 mL) (mg/L) (mgIL) (parts/MM) (mg/I) (mg/I) (gpm) (#/day) (#/day) (F)

1-Jan 12 8 539.09 77.63 51.75 7.5 70
2-Jan 12 7 434.98 62.64 36.54 7.5 68
3-Jan 12 49 211.00 30.38 124.07 7.6 64
4-Jan 6 11 561.24 40.41 74.08 6.3 77
5-Jan 609.07 7.3 80
6-Jan 738.33 7 78
7-Jan 6 10 653.49 47.05 78.42 7.5 78
8-Jan 10 9 685.71 82.29 74.06 7.6 66
9-Jan 38 9 524.84 239.33 56.68 7.5 72

10-Jan - 8 8 492.62 47.29 47.29 7.5 70
11-Jan 4 6 511.02 24.53 36.79 7.5 73
12-Jan 472.49 7.5 72
13-Jan 648.18 7.9 73
14-Jan 4 6 632.08 30.34 45.51 7.3 72
15-Jan < 10 10 110 0.054 0.09 6 3 501.83 36.13 18.07 7 66
16-Jan 5 4 401.13 24.07 19.25 7.2 73
17-Jan 5 4 503.21 30.19 24.15 7 63
18-Jan 3 3 549.00 19.76 19.76 7.3 66
19-Jan 457.22 7.8 70
20-Jan 278.02 7.7 70
21-Jan 11 7 462.33 61.03 38.84 7.8 70
22-Jan 4 2 587.03 28.18 14.09 6.5 74
23-Jan 5 3 533.10 31.99 19.19 6.2 78
24-Jan 8 6 512.90 49.24 36.93 6.7 78
25-Jan 6 5 499.33 35.95 29.96 6.5 78
26-Jan 502.47 6.6 70
27-Jan 544.23 6.7 73
28-Jan 4 4 547.12 26.26 26.26 6.7 64
29-Jan 6 6 604.60 43.53 43.53 6.7 73
30-Jan 5 8 697.49 41.85 66.96 6.8 70
31-Jan J 6.4 624.62 52.47 47.97 6.9 73

Average 10.000 10.000 110.000 0.054 0.090 8.130 8.017 532.896 50.545 44.790 7.148 71.677
Maximum 10.000 10.000 110.000 0.054 0.090 38.000 49.000 738.330 239.327 124.068 7.900 80.000
Minimum 10.000 10.000 110.000 0.054 0.090 3.000 2.000 211.000 19.764 14.089 6.200 63.000

Ww12001 Jan
- 5/22/02 11:23 AM



DMR Support Data - 2001
Plant Effluent

Vinyl Focal Residual tBOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine tBOD TSS Flow Load Load pH Temp.

(ug/L) (#11 00 mL) (mg/L) (mg/L) (parts/MM) (mg/I) (mg/I) (gpm) (#Iday) (#Iday) (F)

1-Feb - 4 16 503.81 24.18 96.73 6.9 70
2-Feb 367.63 6.9 66
3-Feb 363.40 6.9 70
4-Feb 4 2.4 491.11 23.57 14.14 6.9 75
5-Feb 4 3.2 587.66 28.21 22.57 7.3 73
6-Feb 6 5.2 300.00 21.60 18.72 7.3 66
7-Feb 5 7.6 494.97 29.70 45.14 7.4 70
8-Feb 0 5 13 730.47 43.83 113.95 7.3 73
9-Feb - 608.08 7.4 78

10-Feb 702.58 6.7 80
11-Feb 7 6.4 455.51 38.26 34.98 6.8 72
12-Feb 10 5.6 504.81 60.58 33.92 7 68
13-Feb 21 8 642.72 161.97 61.70 6.9 72
14-Feb 15 21 636.33 114.54 160.36 6.9 75
15-Feb 32 24 639.73 245.66 184.24 7 73
16-Feb 501.79 7.6 75
17-Feb 498.53 7.4 57
18-Feb 22 30 495.49 130.81 178.38 7.3 68
19-Feb 28 21 664.23 223.18 167.39 7.3 73
20-Feb 24 25 651.30 187.57 195.39 7.5 73
21-Feb < 10 0 140 0.068 0.344 15 16 608.38 109.51 116.81 7.6 66
22-Feb 21 49 553.56 139.50 325.49 7.2 70
23-Feb 629.09 8.3 64
24-Feb 634.60 7.4 68
25-Feb 32 14 653.04 250.77 109.71 7.1 70
26-Feb 14 10 501.26 84.21 60.15 7.3 79
27-Feb 16 8.4 554.22 106.41 55.87 7 78
28-Feb 13 5.2 518.41 80.87 32.35 7 78

Average 10.000 0.000 140.000 0.068 0.344 14.900 14.550 553.311 105.246 101.400 7.200 71.429
Maximum 10.000 0.000 140.000 0.068 0.344 32.000 49.000 730.470 250.767 325.493 8.300 80.000
Minimum 10.000 0.000 140.000 0.068 0.344 4.000 2.400 300.000 21.600 14.144 6.700 57.000

- Ww12001 F~b
5/22/02 11:23AM



DMR Support Data - 2001
Plant Effluent -

Vinyl Fecal Residual tBOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine tBOD TSS Flow Load Load pH Temp.

(ug/L) (#/100 mL) (mg/L) (mg/L) (parts/MM) (mg/I) (mg/I) (gpm) (#/day) (#/day) (F)

1-Mar 6.1 5.2 493.66 36.14 30.80 6.8 79
2-Mar 569.01 6.9 68
3-Mar 600.80 7 72
4-Mar 13 7.6 581.66 90.74 53.05 7.3 64
5-Mar 8 5.6 415.74 39.91 27.94 7 70
6-Mar 10 5.6 463.61 55.63 31.15 6.8 68
7-Mar < 0 7.6 418.28 35.14 38.15 6.8
8-Mar 14 8 506.11 - 85.03 48.59 6.7 68
9-Mar 514.14 6.7 70

10-Mar . 433.90 6.3 72
11-Mar 11 11 487.18 64.31 64.31 6.4 73
12-Mar - 6 9.6 633.74 45.63 73.01 6.9 78
13-Mar< 10 0 120 0.11 17 16 665.01 135.66 127.68 7 72
14-Mar 0.196 15 6 670.57 120.70 48.28 7.2 72
15-Mar 9 6.4 619.60 66.92 47.59 7
16-Mar 637.14 7 68
17-Mar 626.87 7.2 66
18-Mar 7 4.8 647.50 54.39 37.30 7.1 70
19-Mar 11 4.4 595.87 78.65 31.46 7.1 72
20-Mar 9 7.2 563.66 60.88 48.70 7.2 70
21-Mar 9 7.6 528.79 57.11 48.23 7 70
22-Mar 11 8.4 519.49 68.57 52.36 7.1 71
23-Mar 507.06 7.2 70
24-Mar 488.70 7 70
25-Mar 5 8 487.76 29.27 46.82 7.1 66
26-Mar 7 2.8 392.56 32.98 13.19 7 71
27-Mar 8 5.2 431.69 41.44 26.94 7.3 71
28-Mar -. 16 8 379.69 72.90 36.45 7.2 71
29-Mar 16 3.6 430.44 82.64 18.60 7.6 72
30-Mar 425.12 6.8 73
31-Mar 445.81 7.7 74

Average 10.000 0.000 120.000 0.110 0.196 10.243 7.076 521.973 64.506 45.266 7.013 71.000
Maximum 10.000 0.000 120.000 0.110 0.196 17.000 16.000 670.570 135.662 127.682 7.700 79.000
Minimum 10.000 0.000 120.000 0.110 0.196 5.000 2.800 379.690 29.266 13.190 6.300 64.000

Wwt200l Mar
5/22/02 11:07 AM



DMR Support Data - 2001
Plant Effluent

I-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
7-Apr
8-Apr
9-Apr

10-Apr <

11-Apr
12-Apr
13-Apr
14-Apr
15-Apr
16-Apr
17-Apr
18-Apr
19-Apr
20-Apr
21-Apr
22-Apr
23-Apr
24-Apr
25-Apr
26-Apr
27-Apr
28-Apr
29-Apr
30-Apr

Vinyl Fecal Residual
Chloride Coliform Ammonia Phenol Chlorine tBOD

(ug/L) (#11 00 mL) (mg/L) (mg/L) (parts/MM) (mg/I)

tBOD TSS
TSS Flow Load Load pH Temp.
(mg/I) (gpm) (#/day) (#/day) (F)

9 5.6 577.47
25 18 510.17
21 20 447.16
12 19 541.42
15 24 540.00

575.02
657.02

14 21 625.63
11 6.4 610.51
20 15 600.82
15 26 629.01
15 10 297.29

524.93
606.28

7 4 621.76
10 5.2 500.54
11 16 511.07
15 21 512.59
11 10 626.82

516.97
539.63

10 12 545.40
12 10 623.27
13 .19 554.26
10 18 499.50
12 - 12 466.23

359.08
323.91

12 10 365.23
12 14 417.91

62.37 38.81
153.05 110.20
112.68 107.32
77.96 123.44
97.20 155.52

105.11 157.66
80.59 46.89

144.20 108.15
113.22 196.25

53.51 35.67

52.23 29.84
60.06 31.23
67.46 98.13
92.27 129.17
82.74 75.22

65.45 78.54
89.75 74.79
86.46 126.37
59.94 107.89
67.14 67.14

52.59 43.83
60.18 70.21

Ww12001 Apr
5/22/02 11:07 AM

Date

0.213

10

10.000
10.000
10.000

7.5
7.5
7.4
7.2
7.2
7.2
7.2
7.4
7.4 -

7.3
7.3
7.3
7.3

7
7.4
7.3
7.2
7.2
7.2
7.4
7.7
7.3
7.3
7.2
7.2
7.1

0 130 0.08

0.000 130.000 0.080
0.000 130.000 0.080
0.000 130.000 0.080

72
70
72
74
73
75
75
75
72
77
75
75
71
72
71
73
72
74
75
73
74
73
75
73
72
72

Average
Maximum
Minimum

7.4 73

0.213 13.273
0.213 25.000
0.213 7.000

14.373 524. 230
26.000 657.020
4.000 297.290

7.3
7.2
7.2

7.293
7.700
7.000

73
72
75

73.267
77.000
70.000

83.462 91 .467
153.051 196.251
52.228 29.844



DMR Support Data - 2001
Plant Effluent

Vinyl Fecal Residual tBOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine tBOD TSS Flow Load Load pH Temp.

(ug/L) (#/100 mL) (mg/L) (mg/L) (parts/MM) (mg/I) (mg/I) (gpm) (#/day) (#/day) (F)

1-Jun 440.50 7.1 70
2-Jun 609.21 7.1 70
3-Jun 6 6 544.06 39.17 39.17 7.2 70
4-Jun 6 13 424.52 30.57 66.23 7.3 72
5-Jun . 4 27 477.14 22.90 154.59 7.3 70
6-Jun 4 10 507.63 24.37 60.92 7.3 75
7-Jun < 5 6 540.92 32.46 38.95 7.3 76
8-Jun 476.53 7.3 77
9-Jun 436.44 7.3 77

10-Jun 5 7 462.43 27.75 38.84 7.4 77
11-Jun < 10 10 100 0.11 0.187 6 19 475.06 34.20 108.31 7.2 75
12-Jun 7 7 563.24 47.31 47.31 7.2 74
13-Jun 8 6 No Data 7.1 75
14-Jun 9 9 569.84 61.54 61.54 7.1 76
15-Jun 616.74 7.3 81
16-Jun 580.42 7.2 79
17-Jun 19 36 484.49 110.46 209.30 7 81
18-Jun 5 16 490.60 29.44 94.20 7.3 82
19-Jun 11 28 565.22 74.61 189.91 7.1 82
20-Jun 11 32 647.21 85.43 248.53 7.1 82
21-Jun 11 42 602.44 79.52 303.63 7.5 78
22-Jun 533.94 7 78
23-Jun - 634.64 6.9 77
24-Jun 3 17 617.77 22.24 126.03 7 80
25-Jun 6 15 664.29 47.83 119.57 7.3 82
26-Jun 25 33 597.46 179.24 236.59 7.1 80
27-Jun 13 27 568.40 88.67 184.16 7.1 78
28-Jun 12 20 649.22 93.49 155.81 7.1 82
29-Jun 631.81 7.2 80
30-Jun 630.63 7.1 81

Average 10.000 10.000 100.000 0.110 0.187 8.800 18.800 553.200 59.537 130.716 7.183 77.233
Maximum 10.000 10.000 100.000 0.110 0.187 25.000 42.000 664.290 179.238 303.630 7.500 82.000
Minimum 10.000 10.000 100.000 0.110 0.187 3.000 6.000 424.520 22.240 38.844 6.900 70.000

Ww!2001 June
5/22/02 11:07 AM



DMR Support Data - 2001
Plant Effluent

Vinyl Focal Residual
Chloride Coliform Ammonia Phenol Chlorine tBOD

(ug/L) (#/100 mL) (mg/L) (mg/L) (parts/MM) (mg/I)

tBOD TSS
TSS Flow Load Load pH Temp.
(mg/I) (gpm) (#/day) (#/day) (F)

1-Jul
2-Jul
3-Jul
4-Jul
5-Jul
6-Jul
7-Jul <

8-Jul
9-Jul

10-Jul <

11-Jul
12-Jul
13-Jul
14-Jul
15-Jul
16-Jul
17-Jul
18-Jul
19-Jul
20-Jul
21-Jul
22-Jul
23-Jul
24-Jul
25-Jul
26-Jul
27-Jul
28-Jul
29-Jul
30-Jul
31-Jul

19 584.87
14 460.51
3 669.34
3 616.73
2 536.26

602.67
637.07

3 3 625.00
4 5 546.52
6 9 718.98
9 15 775.62
9 27 728.89

666.09
633.08

3 11 583.43
5 6 586.56
9 15 589.83
6 13 674.00
7 18 679.06

721.81
692.31

6 18 670.24
9 18 678.44
6 21 748.13

10 30 701.43
4 17 711.94

669.36
671.39

3 6 639.49
4 549.88
5 643.63

12.261 645.566
30.000 775.620
2.000 460.510

21.06 133.35
44.21 77.37
32.13 24.10
37.00 22.20
19.31 12.87

22.50 22.50
26.23 32.79
51.77 77.65
83.77 139.61
78.72 236.16

21.dO 77.01
35.19 42.23
63.70 106.17
48.53 105.14
57.04 146.68

48.26 144.77
73.27 146.54
53.87 188.53
84.17 252.51
34.17 145.24

23.02 46.04
26.39 26.39
30.89 38.62

44.183 97.586
84.172 252.515
19.305 12.870

7.7 82
7.5 80
7.3 82
7.4 83
7.3 83

7.206 81 .323
7.700 88.000
6.400 77.000

Ww12001 July
5/22/02 11:07 AM

Date

3
8
4
5
3

7.1
7.2
7.3
6.8
7.1
6.4
6.9
6.9
6.8
6.8
7.3
7.2
7.4
7.4
6.9
7.3

7
7.4
7.1
7.2
7.4
7.3
7.4
7.5
7.6
7.5

82
77
80
83
80
81
79
82
81
80
77
81
82
81
82
80
80
82
80
82
88
83
85
82
81
80

10 80 96 0.088

0.363

4
4

10.000 80.000 96.000 0.088 0.363 5.652
10.000 8b.000 96.000 0.088 0.363 10.000
10.000 80.000 96.000 0.088 0.363 3.000

Average
Maximum
Minimum



DMR Support Data - 2001
Plant Effluent

Vinyl Fecal Residual tBOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine IBOD TSS Flow Load Load pH Temp.

(ug/L) (#/100 mL) (mg/L) (mg/L) (parts/MM) (mg/I) (mg/I) (gpm) (#/day) (#/day) (F)

1-Aug 5 12 767.71 46.06 110.55 7.4 83
2-Aug 11 6 834.40 110.14 60.08 7.3 81
3-Aug 781.00 7.1 81
4-Aug 5 72 778.07 46.68 672.25 7.4 82
5-Aug 9 29 766.51 82.78 266.75 7.5 80

- 6-Aug * 751.20 7.3 80
7-Aug 0 * No Data
8-Aug 15 26 No Data
9-Aug 13 100 123.38 19.25 148.06 7.4 82

10-Aug 642.79 7.2 - 80
11-Aug 812.18 7.6 77
12-Aug 5 12 603.76 36.23 86.94 6.7 78
13-Aug 7 25 - 471.12 39.57 141.34 7.3 80
14-Aug < 10 30 110 0.084 0.24 6 15 474.07 34.13 85.33 7.5 77
15-Aug 11 13 504.01 66.53 78.63 7.3 78
16-Aug 5 4 599.26 35.96 28.76 7.2 72
17-Aug 537.78 7.3 72
18-Aug 501.98 7.7 72
19-Aug 6 16 560.87 40.38 107.69 7.3 75
20-Aug 11 10 569.69 75.20 68.36 7.3 80
21-Aug 8 20 680.96 65.37 163.43 7.5 79
22-Aug 8 12 683.12 65.58 98.37 7.4 77
23-Aug 13 12 550.96 85.95 79.34 7.5 77
24-Aug 672.83 7.5 77
25-Aug 0 634.53 7.6 77
26-Aug 5 27 625.36 37.52 - 202.62 7.6 80
27-Aug 3 17 608.31 21.90 124.10 7.7 77
28-Aug 12 38 537.47 77.40 245.09 7.6 76
29-Aug 12 36 535.01 77.04 231.12 7.8 78
30-Aug 14 14 556.98 93.57 93.57 7.8 80
31-Aug 420.29 7.6 85

Average 10.000 30.000 110.000 0.084 0.240 8.762 24.571 606.400 57.862 154.618 7.428 78.379
Maximum 10.000 30.000 110.000 0.084 0.240 15.000 100.000 834.400 110.141 672.252 7.800 85.000
Minimum 10.000 30.000 110.000 0.084 0.240 3.000 4.000 123.380 19.247 28.764 6.700 72.000

Wwt200l Aug
* No Data due to Plant Shutdown 5/22/02 11:07 AM



DMR Support Data - 2001
Plant Effluent

Vinyl Fecal Residual 1BOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine tBOD TSS Flow Load Load pH Temp.

(ug/L) (#/100 mL) (mg/L) (mg/L) (parts/MM) (mg/I) (mg/I) (gpm) (#/day) (#Iday) (F)

1-Sep 594.99 7.6 84
2-Sep 7 20 533.58 44.82 128.06 7.4 86
3-Sep - 6 20 548.92 39.52 131.74 7.5 88
4-Sep 8 10 516.52 49.59 61.98 7.5 88
5-Sep 12 10 559.53 80.57 67.14 7.5 86
6-Sep 10 31 578.06 69.37 215.04 7.5 86
7-Sep < 658.01 7.5 80
8-Sep 725.20 7.5 80
9-Sep 6 14 698.70 50.31 117.38 7.5 80

10-Sep 6 9 578.60 41.66 62.49 7.3 86
11-Sep 8 8 570.18 54.74 54.74 7.3 85
12-Sep 11 12 583.73 77.05 84.06 7.3 77
13-Sep 4 23 552.36 26.51 152.45 7.4 79
14-Sep 472.39 7.4 82
15-Sep 458.39 7.4 78
16-Sep 15 36 594.80 107.06 256.95 7.2 76
17-Sep <10 10 150 0.1 0.7 14 33 547.29 91.94 216.73 7.4 83
18-Sep 15 22 537.03 96.67 141.78 7.4 84
19-Sep 16 37 556.23 106.80 246.97 7.3 83
20-Sep 13 31 531.63 82.93 197.77 7.5 77
21-Sep - 618.67 7.4 78
22-Sep 765.58 7.4 76
23-Sep 7 44 668.17 56.13 352.79 7.6 84
24-Sep 0 12 44 562.74 81.03 297.13 7.4 74
25-Sep - - 13 42 479.71 74.83 241.77 7.9 80
26-Sep 8 22 478.18 45.91 126.24 7.2 76
27-Sep 9 13 554.79 59.92 86.55 7.5 78
28-Sep 582.08 7.4 70
29-Sep 433.97 - 7.1 70
30-Sep 22 30 481.14 127.02 173.21 7.3 70

Average #DIV/0! 10.000 150.000 0.100 0.700 10.571 24.333 567.372 69.732 162.522 7.420 80.133
Maximum 0.000 10.000 150.000 0.100 0.700 22.000 44.000 765.580 127.021 352.794 7.900 88.000
Minimum 0.000 10.000 150.000 0.100 0.700 4.000 8.000 433.970 26.513 54.737 7.100 70.000

Ww12001 Sep
5/22/02 11:07 AM



DMR Support Data - 2001
Plant Effluent

Vinyl Fecal Residual tBOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine tBOD TSS Flow Load Load pH Temp.

(ug/L) (#/100 mL) (mg/L) (mgIL) (parts/MM) (mg/I) (mg/I) (gpm) (#Iday) (#/day) (F)

1-Oct 16 15 537.71 103.24 96.79 7.2 80
2-Oct 11 38 536.67 70.84 244.72 7.0 78
3-Oct 13 16 573.01 89.39 110.02 7.0 82
4-Oct 10 42 540.48 64.86 272.40 7.0 80
5-Oct 632.27 7.6 78
6-Oct 674.20 7.6 76
7-Oct 19 34 690.77 157.50 281.83 7.3 77
8-Oct 9 26 553.06 59.73 172.55 7.5 76
9-Oct 12 12 495.79 71.39 71.39 7.2 77

10-Oct - 13 14 547.23 85.37 91.93 7.1 84
11-Oct 12 21 684.88 98.62 172.59 7.1 79
12-Oct 675.28 6.9 78
13-Oct 693.32 7.0 76
14-Oct 23 23 623.73 172.15 172.15 7.1 72
15-Oct 40 46 489.76 235.08 270.35 6.8 75
16-Oct < 10 0 100 0.079 0.461 23 18 648.44 178.97 140.06 6.8 70
17-Oct 13 15 596.18 93.00 107.31 6.9 70
18-Oct 10 11 493.31 59.20 65.12 6.6 74
19-Oct 429.39 6.7 76
20-Oct 535.18 6.7 77
21-Oct 9 4 568.39 61.39 27.28 6.9 73
22-Oct 11 6 559.59 73.87 40.29 7.0 75
23-Oct 12 21 432.28 62.25 108.93 7.1 70
24-Oct 10 19 402.41 48.29 91.75 7.0 79
25-Oct 10 10 424.56 50.95 50.95 7.4 72
26-Oct 421.70 7.1 66
27-Oct 589.66 6.9 63
28-Oct 12 12 614.08 88.43 88.43 7.0 64
29-Oct 8 10 432.18 41.49 51.86 7.0 73
30-Oct 13 6.8 423.16 66.01 34.53 6.7 78
31-Oct 20 9 427.16 102.52 46.13 6.9 76

Average 10.000 0.000 100.000 0.079 0.461 14.304 18.643 546.640 92.806 122.147 7.035 74.968
Maximum 10.000 0.000 100.000 0.079 0.461 40.000 46.000 693.320 235.085 281.834 7.600 84.000
Minimum 10.000 0.000 100.000 0.079 0.461 8.000 4.000 402.410 41.489 27.283 6.600 63.000

Wwt200l Oct
5/22/02 11:07AM



DMR Support Data - 2001
PlantEffluent

Vinyl Fecal Residual tBOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine tBOD TSS Flow Load Load pH Temp.

(ug/L) (#/1 00 mL) (mg/L) (mg/L) (parts/MM) (mgil) (mg/I) (gpm) (#/day) (4t/day) (F)

1-Nov 9 6 477.08 51.52 34.35 6.9 75
2-Nov 620.56 6.9 77
3-Nov 523.24 7.2 77
4-Nov 20 11 484.02 116.16 63.89 7 79
5-Nov 20 10 462.67 111.04 55.52 7.3 73
6-Nov . 33 2 407.17 161.24 9.77 7.3 72
7-Nov < 22 11 436.79 115.31 57.66 7.3 73
8-Nov 0 10 11 571.82 68.62 75.48 7.2 77
9-Nov 536.97 7.3 73

10-Nov 635.73 7.1 72
11-Nov 8 5 542.86 52.11 32.57 7.2 72
12-Nov 10 14 432.28 51.87 72.62 7.4 75
13-Nov 10 23 464.84 55.78 128.30 7.2 77
14-Nov < 10 0 100 0.051 0.344 17 18 516.90 105.45 111.65 7.4 81
15-Nov 13 16 464.14 72.41 89.11 7.5 81
16-Nov 474.67 7.4 80
17-Nov 470.73 7.1 79
18-Nov 14 13 449.29 75.48 70.09 7.4 80
19-Nov 27 17 487.48 157.94 99.45 7.4 68
20-Nov 35 22 547.01 229.74 144.41 7.5 68
21-Nov 29 17 434.63 151.25 88.66 7.3 72
22-Nov 36 23 315.34 136.23 87.03 7 72
23-Nov 411.74 6.9 73
24-Nov 457.19 6.8 70
25-Nov 26 24 404.78 126.29 116.58 6.9 72
26-Nov 17 28 305.81 62.39 102.75 6.5 73
27-Nov 23 30 395.98 109.29 142.55 6.8 72
28 Nov 44 47 486 34 256 79 274 30 7 78
29-Nov 15 34 383.46 69.02 156.45 6.8 79
30-Nov 462.80 6.8 73

Average 10.000 0.000 100.000 0.051 0.344 20.857 18.190 468.811 111.236 95.867 7.127 74.767
Maximum 10.000 0.000 100.000 0.051 0.344 44.000 47.000 635.730 256.788 274.296 7.500 81.000
Minimum 10.000 0.000 100.000 0.051 0.344 8.000 2.000 305.810 51.525 9.772 6.500 68.000

1111111. Non-Compliance

Wwt200l Nov
5/22/02 11:07 AM



DMR Support Data - 2001 -

Plant Effluent

Vinyl Fecal Residual tBOD TSS
Date Chloride Coliform Ammonia Phenol Chlorine tBOD TSS Flow Load Load pH Temp.

(ug/L) (#/100 mL) (mg/L) (mg/L) (parts/MM) (mg/I) (mg/I) (gpm) (#/day) (#/day) (F)

1-Dec 484.51 6.7 73
2-Dec 23 69 482.63 133.21 399.62 7.2 77
3-Dec 19 43 421.99 96.21 217.75 7.1 75
4-Dec 20 40 454.23 109.02 218.03 7.0 79
5-Dec 23 44 433.10 119.54 228.68 7.0 - 80
6-Dec 24 30 445.52 128.31 160.39 7.1 77
7-Dec - 425.00 7.3 75
8-Dec 463.17 7.5 73
9-Dec 31 18 483.96 180.03 104.54 7.3 70

10-Dec 17 24 487.51 99.45 140.40 7.4 75
11-Dec 26 18 563.61 175.85 121.74 7.1 73
12-Dec 43 51 587.48 303.14 359.54 7.1 73
13-Dec 17 37 236.34 48.21 104.93 7.9 72.
14-Dec 563.48 7.8 73
15-Dec - 687.21 7.2 72
16-Dec < 10 0 120 0.062 29 24 565.32 196.73 162.81 7.0 73
17-Dec 16 32 506.44 97.24 194.47 7.3 75
18-Dec 0.537 15 16 536.98 96.66 103.10 7.1 72
19-Dec 12 7 597.00 85.97 50.15 7.0 70
20-Dec - 10 11 636.27 76.35 83.99 6.9 66
21-Dec 600.88 7.1 72
22-Dec 379.59 6.6 70
23-Dec 14 16 421.04 70.73 80.84 6.8 68
24-Dec 16 21 420.54 80.74 105.98 7.0 66
25-Dec 16 27 216.78 41.62 70.24 6.6 64
26-Dec 15 48 329.40 59.29 189.73 6.5 63
27-Dec 14 22 294.05 49.40 77.63 6.8 64
28-Dec 410.46 6.8 68
29-Dec . . 480.82 6.6 61
30-Dec - 15 23 119.16 21.45 32.89 6.2 55
31-Dec 0 11 25 210.13 27.74 63.04 6.5 58

Average 10.000 0.000 120.000 0.062 0.537 19.364 29.364 449.826 104.404 148.658 7.016 70.387
Maximum 10.000 0.000 120.000 0.062 0.537 43.000 69.000 687.210 303.140 399.618 7.900 80.000
Minimum 10.000 0.000 120.000 0.062 0.537 10.000 7.000 119.160 21.449 32.888 6.200 55.000

Wwt200l Dec
5/22/02 11:08 AM
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ECKENFELDERINC?

February18, 1997 9387.01

Mr. DaveGiffin
Health,SafetyandEnvironmentalManager
BF Goodrich
R.R. 1, Box 15
Henry, IL 61537

RE: Evaluationof TreatmentAlternativesfor
ReducingFinalEffluent AmmoniaLoad

DearMr. Gi.ffln:

We are pleasedto submitour Draft Report,“Evaluation of TreatmentAlternatives
for ReducingFinal Effluent AmmoniaLoad.” This Reportpresentsthebackground,
methodsand materials,and resultsof our work. We will prepare a Final Report
thataddressesyourreviewcomments.

If you haveany questionsor needadditionalinformation,pleasecontactme.

Sincerely,

ECKENFELDERINC.®

~. ~th ~t774.1

T. HoustonFlippin, P.E. 0

Project Manager

cc: RichardK.issel, Esquire- Gardner,Carton& Douglas
Ken Willings - BFGoodrich
W. WesleyEckenfeld.er,Jr., D.Sc.,P.E.

227 French Landing Drive
Nashville, Tennessee 37228
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1.0 BACKGROUND

1.1 DESCRIPTIONOFWASTEWATERTREATMENT FACILITY AND

HISTORICAL PERFORMANCE

BF Goodrich Company (BFG) and The Geon Company (Geon) own and operate

adjoining manufacturingfacilities in Henry, Illinois. Wastewatersfrom the BFG

manufacturing processesdischarge to either the Polymer & Chemicals (PC)

equalizationtank or the CureRite® (C-18) equalizationtank. Wastewatersfrom

the Geonmanufacturingprocessesandsidestreamsfrom thecombinedwastewater

treatmentfacility (WWTF) dischargeto the Polyvinyl Chloride (PVC) equalization

tank. Site-widestormwaterrunoffandsidestreamsfrom theboilerhouseandwater

treatmentfacility (WTF) dischargeto a holdingpond(Pond). Wastewatersfrom the

PCTank, C- 18 Tank, and PVC Tank arefed at controlledratesto the WWTF along

with dischargefrom a groundwaterrecovery well (Well No. 3). Pond water is

dischargedat a controlledrateto eitherthe WWTF or througha sandfilter into the

channeltransportingWWTF effluent to the Illinois River. The WWTF consistsof

chemical coagulation, sedimentation, activated sludge treatment, and sand

ifitration prior to dischargeto the Illinois River. The dischargeis regulatedby a

NPDES permit issuedby the Illinois EnvironmentalProtectionAgency (IEPA). A

summaryof the 1996wasteloadsis presentedin Table 1-1. A block flow diagramof

thewastestreamsourcesandWWTF is presentedin Figure 1-1.

The WWTF hashistorically providedgreaterthan95 percentBOD reductionwhile

dischargingan effluent ammonia-nitrogenconcentrationof 23 to 120 mg/L.’ The

IEPA hasproposeda monthly averageeffluent limit of 3 mg/L for ammonia(asN).

A previousstudyconductedby ECKENFELDERINC. in 1995indicatedthat single-

stagebiologicalnitrification wasnot feasiblein theexistingactivatedsludgesystem

due to inhibition of nitrifying bacteriacausedby the PCTank discharge. The

PCTank dischargeis also inhibitory to BOD removal by the activated sludge

process. This effect has been controlled by adjusting its flow contribution to less
than 23percentof the combinedwastestreamflow and its TCOD contribution to

1,100mg/L in the combinedwastestream.

1Basedon oncemonthly analysisof effluentNH3-N concentrationsduringthe periodof
January 1994 throughDecember1996.
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TABLE 1-1

SUMMARY OF 1996WASTELOAD

Wastestream Flow Rate (gpm) SCOD (lb/day)b TKN (lb/day) NH3-N (lb/day)
Averagea Peak Average Peak Average Peak Average Peak

PVC Tank Discharge 401 499 2,650 4,330 335 485 215 300

PC TankDischarge 107 150 8,280 10,840 360 525 45 75

C-18TankDischarge 6 15 1,320 2,940 60 150 20 50

Pond Water & Well No. 3
Discharges

46 105 50 50 2 5 1 2

Total Wastestream 560 670 12,300 14,500 757 1,165 281 427

aThe average 1995 flow rates for the PVC Tank, PC Tank, C-18 Tank, and Pond Water & Well No. 3 Dischargeswere 414, 107, 7, and
51 gpm, respectively.

bSolubleCOD defined asCOD of ifitrate following 1.5 ~tmfiltration.
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1.2 SCOPE OF WORK

BFGoodrichretainedECKENFELDERINC. to developpreliminaryprocessdesigns

andbudgetlevel cost estimatesfor alternativetreatmentprocesseswhich would

reducethe ammoniaload in the final effluent from the WWTF. The alternatives

consideredaresummarizedbelow andillustratedin Figures1-2 through 1-7.

• AlternativeNo. 1 - Alkaline air strippingofPCTank contents

• AlternativeNo. 2 - Alkaline air strippingofPVC Tank contents

• AlternativeNo. 3 - Alkaline air strippingof secondaryclarifier effluent

• Alternative No. 4 - Struvite (NH4MgPO4) precipitation from combined

wastestreaminfluent

• AlternativeNo. 5 - Single-stagebiological nitrification of non-PCwastestreams

combinedwith separatebiological treatmentof thePCTankdischarge.

• AlternativeNo. 6 - Biological nitrificationofcombinedinfluentwastestream

• AlternativeNo. 7 - Breakpointchlorinationof secondaryclarifier effluent

• AlternativeNo. 8 - Ion exchangetreatmentof final effluent

Preliminary processdesignswere developedfor eachAlternative basedon batch

treatability testing and wastestreamcharacterizationdata gatheredin previous

studies by ECKENFELDERINC., and additional treatability testing and

wastestreamcharacterization data presentedin this report. Average and maximum

daily effluent ammonialoads were projectedunder eachalternativefor the 1996

wasteload. Preliminary cost estimates for the treatment alternatives were

developedusingpreliminary processdesignsand information provided by vendors,

BF Goodrich,a costestimatingsoftwareprogram,.andECKENFELDERINC.

The methods,results, conclusions,and recommendationsof this evaluationare

presentedin thefollowing sections.
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ALTERNATIVE NO.1 - ALKALINE AIR STRIPPING OF PC TANK CONTENTS

pvc Wastestreams) ~

~~0~~_____

~De1oarner

>~iiIIXii)—~-
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Caustic Soda >—D;;e...

To Illinois River

3To Primary Treatment)

FIGURE 1-2

BLOCK FLOW DIAGRAM OF ALKALINE
AIR STRIPPING TREATMENT ALTERNATIVES

(Nos• 1, 2, and 3)

ECKENFELD ER
INC.

Nashville,Tennessee
Mahwah, New Jersey

Greenville,South Carolina

PVC Tank

A
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I.
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ALTERNATIVE NO.2-ALKALINE AIR STRIPPING OF PVC TANK CONTENTS

\ Secondary Clarifier/ Effluent / ~
~ Caustic >1

I

ALTERNATIVE NO.3-ALKALINE AIR STRIPPING OF SECONDARY CLARIFIER EFFLUENT

I Existing Equipment

-- New Equipment
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I I Existing Equipment

r jii New Equipment

FIGURE 1-3

BLOCK FLOW DIAGRAM OF STRUVITE
PRECIPITATION TREATMENT ALTERNATIVE

(No.4)

ECKENFELD ER
INC.

Nashville, Tennessee
Mahwah, New Jersey

Greenville, South Carolina

NOTE: Existing FeCI3 Addition would be discontinued
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I I Existing Equipment

New Equipment
BLOCK FLOW DIAGRAM OF BIOLOGICAL

NITRIFICATION TREATMENT ALTERNATIVE
(No.5)
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INC.
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Greenville, South Carolina

FIGURE 1-4
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FIGURE 1-5

BLOCK FLOW DIAGRAM OF BIOLOGICAL
NITRIFICATION TREATMENT ALTERNATIVE

(No.6)

ECKENFELDER
INC.

Nashville, Tennessee
Mahwah, New Jersey

Greenville, South Carolinaq:t9387.O1~s~fOlO5.ppt



I I Existing Equipment

I ~__~_iNew Equipment

FIGURE 1-6

BLOCK FLOW DIAGRAM OF BREAKPOINT
CHLORINATION ALTERNATIVE

(No.7)

ECKENFELDER
INC.

Nashville, Tennessee
Mahwah, New Jersey

Greenville, South Carolina
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FIGURE 1-7

BLOCK FLOW DIAGRAM OF ION EXCHANGE
TREATMENT ALTERNATIVE

(No.8)

ECKENFELDER Nashville,Tennessee

Mahwah, New Jersey
INC. Greenville, South Carolina

Filtration Ion Exchange
Treatment
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2.0 METHODS AND MATERIALS

2.1 DEVELOPMENT OF PRELIMINARY PROCESSDESIGN

Preliminary process designs were developedbased on treatment of the 1996

wasteloadas describedin Table 1-1. Treatmentprocesssizing and performance

assessmentassumedcompletebiohydrolysisof the influent TKN load to ammonia

throughthe activatedsludgeprocess,an influent TCBODITCOD ratio of 0.30lb/lb,

and a TCBOD removal requirement of 0.035lb NH3-N/lb TCBOD. These

assumptionsyielded average and peak effluent ammonia loads for 1996 of

628 lb/day and1,013lb/day, respectively.

The BF Goodrich WWTF has historically exhibited 50 percent to 100percent

biohydrolysisoftheinfluent TKN load. It is anticipatedthatthis samevariation in

biohydrolysisoftheinfluent TKN loadoccurredin 1996.

2.1.1 Alkaline Air Stripping

“Grab type” samplesof thePCTankdischarge,PVC Tankdischarge,andSecondary

Clarifier Effluent were collected on April 22, 1996 and shipped via overnight

delivery to ECKENFELDERINC.’s Laboratory in Nashville, Tennessee. The

sampleswereanalyzedfor pH, total suspendedsolids(TSS), andammonia-nitrogen

(NH3-N). Following theseanalyses,the sampleswere refrigerateduntil usedfor

subsequenttesting.

The pH of the PCTank discharge,PVC Tank discharge,and SecondaryClarifier

effluent were 12.5s.u., 8.7 s.u., and 7.2 s.u., respectively. Alkaline air stripping of

ammoniarequiresan operatingpH of >10 s.u. to be effective.2 The BF Goodrich

activatedsludge systemrequires an influent pH of 9.0 to 9.5 s.u. to ensurean

operatingpH of 6.5 to 7.5 s.u. The BF Goodricheffluentpermit requiresa discharge

pH of 6.0 to 9.0s.u. Consequently,the pH of PVC Tank dischargeandSecondary

Clarifier effluent requiredan increaseprior to stripping andall threewastestreams

0 requireda pH reductionfollowing stripping. The causticsoda(NaOH) andsulfuric

2”ProcessDesignManualfor Nitrogen Control,” USEPATechnologyTransfer,Washington,
DC (1975).
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acid (H2S04)addition requirementsto achievethe necessarypH adjustmentswere

determinedby developmentoftitration curvespresentedin Section3.1.

Samplesof thePC TankandPVC Tankdischargescontainedgreaterthan500mg/L

TSS which would foul a packed tower air stripper or horizontal tray stripper.

Consequently, these wastestreamswere consideredfcr stripping by diffused

aeration. Due to the poor efficiency of the diffused air stripping processand the

large flow ratesof thesewastestreams,only strippingwithin the existing tankage

wasconsidered. Constructionof additional tankageto achieveimprovedammonia

removalwould not be cost effective. Conventionalpackedtower air strippingof the

secondaryclarifier effluent wasconsideredsincethis is the most cost-effectiveand

demonstratedstripping technology. The preliminaryprocessdesignsof the diffused

aerationstrippingprocesseswerebasedon modelingby ECKENFELDERINC. The

preliminary processdesignof the packedtower air strippingprocesswasdeveloped

basedon modelingby Delta CoolingTowers.3

Samplesof the PCTank discharge,PVCTank discharge,and SecondaryClarifier

Effluent were subjectedto batch diffused aerationstripping tests to confirm the

ammoniain thesewastestreamswas“strippable.” An aliquot (1,300mL) of each

samplewas placedin a 2,000-mL graduatedcylinder and aeratedusing a 1-inch

porousstonediffuser at a rateof 1,000cfm/1,000cu ft (maximum designaeration

rate) and pH >10 s.u. The NH3-N concentrationwas monitoredwith time during

thesetestsandwaterlost to evaporationwasmadeup with distified water. Results

of these tests indicated the ammoniawas strippable and progressedat a rate

consistentwith conventionaltheory (i.e., Henry’s Constant).

In all cases,it was assumedthat the off-gas would not require collection and

treatment. .

2.1.2 Struvite Precipitation

Grab type samplesof the PC, PVC,. and C-18 Tank dischargeswere collected on

April 22, 1996 and shipped via overnight delivery to ECKENFELDER INC.’s

3Keith Kay of DeltaCoolingTowers,Inc., 134Clinton Road,P.O.Box 952, Fairfield, New
Jersey07004, (201)227-0300.
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Laboratoryin Nashville, Tennessee.The sampleswere blendedto form combined

wastestreamsto simulatethe averagecombinedinfluent flow rate ratio for 1995

and a combinedinfluent containingthe peak 1996 PC Tank dischargeCOD load

(seeTable 1-1). The combined1995influent wasanalyzedfor NH3-N andsubjected

to three Batteries(I, II, and III) of batch treatability tests to evaluateNH3-N

removal by precipitation as struvite (NH4MgPO4). The combined peak 1996

influent was analyzedfor NH3-N and subjectedto BatteryIV batchtreatability

teststo demonstratetheimpactof PCTankdischargecontributionon testresults.

BatteryI, II, III, and IV batch treatability tests consistedof placing aliquots

(500mL) of the wastestreamin 1,000-mL beakers. The beakercontentswere

rapidly mixed, spikedwith a magnesiumsulfate solutioncontaining10,000mg/L

Mg~H,spiked with a phosphoric acid solution containing 10,000mg/L P04-P,

adjustedto the desiredpH using NaOH, and mixed for 60 minutes. Sampleswere

removedafter 60 minutes,subjectedto 0.45 ~imfiltration, andthe filtrate analyzed

for NH3-N.

BatteryI testsevaluatedthe impactof pH on ammoniaremovalwhile maintaining

a Mg++ dose equal to 118 percent of the stoichiometric amount required to

precipitatestruvite (2.0mg Mg~~per mg N versus1.7mg Mg~per mgN) and a

P04-P dose equal to 168 percent of the stoichiometric amount required to

precipitatestruvite(3.7mg P permgN versus2.2 mg Ppermg N). Work by Arnold

and Wolfram4 indicated that excessP addition increasedNH3-N removal while

excessMg~addition did not improveNH3-N removal. BatteryII testsevaluated

the impact of increasedMg~addition (3.9mg Mg~/mgN) and P04-Paddition

(7.3mg P/mgN) on NH3-N removalwhile operatingat a perceivedoptimumpH (12

to 12.5s.u.). BatteryIII testsevaluatedwhetherincreasedMg~addition(2.0, 2.9,

and 3.9mg Mg~/mgN) at a pH 9.5s.u. would provide comparable NH3-N

reduction to that experiencedat pH of 12 s.u. and 2.0 mg Mg~/mgN while

maintaininga constantP04-Paddition of 3.7 mgP/mgN. Lastly, BatteryIV tests

evaluatedthe effect of operatingpH on NH3-N removal from the combined peak

1996 influent while providing the Mg~addition (3.9mgMg~~/mgN) and P04-P

addition(3.7 mg P/mgN) deemedmostfavorablefrom BatteryI, II, andIII tests.

4”Ammonia RemovalandRecoveryfrom FertilizerComplexWastewaters,”D.W.Arnold and
W.E.Wolfram, Proceedingsof 30thIndustrial WasteConference,PurdueUniversity, 1975.
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In full-scale application, magnesium would be added as Sul-PO-Mag,5 and

phosphoruswould be added as 85 percent (by weight, w/w) phosphoric acid

(H3P04). Primaryclarifier effluentpHwould continueto bemaintainedby addition

of 50 percent(w/w) NaOH.

2.1.3 Single-Stage Biological Nitrification of Non-PC Wastestreams

Combinedwith SeparateBiological Treatment of the PCWastestream

Previouswork by ECKENPELDERINC. in 1995 indicatedthat all wastestreamsat

the BFGoodrich Henry Plant (excluding the PCTank discharge) will support

biological nitrification at their respective1995 loadsandpeak 1996 loads. Further

work in 1996 and 1997 indicatedthat thecombinedwastestreamwastreatablefor

BOD removalunderthepeak1996 loads. Consequently,one alternativefor effluent

ammoniareductionwould be first-stagenitrification of the non-PCwastestreams

followed by a second-stagebiological treatmentof the PC Tank dischargeafter

dilution with effluent from the first-stagereactor.

Developmentof the preliminary processdesign for this treatmentalternative is

describedin thefollowing subsections.

2.1.3.1 Clarification Requirements. The peaksolids loadingrate(SLR) on the

secondaryclarifier which the BF Goodrich WWTF has operatedsuccessfullyfor

weeksat a time is 29 lb MLSS/day sqft calculatedfrom Equation(2-1). This was

consideredto be the peakallowable SLR in sizing clarification areafor first-stage

and second-stagebiologicaltreatmentprocesses.

(Qrn + Q~)x 8.34 x MLSS 2 1
SLR- A (-)

where:

SLR = solids loadingrate,lb/day sqft

= 29 lb/daysqft (peak)

5Sul-PO-Mag(11percentw/w Mg), distributedby IMC Global,OneNelsonC. White
Parkway,Mundelein,Illinois 60060, (847)970-3000.
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= peakinfluent flow rate,MGD

Qp~ = peakreturnactivatedsludgeflow rate,MGD

MLSS = mixed liquorsuspendedsolidsconcentrationin biotreater,mg/L

A = clarificationarea,sqft

= 2,826sqft for existingsecondaryclarifier

2.1.3.2 BOD Removal Requirements. The required operating MLVSS

concentrationfor first-stageand second-stageBOD removalwas calculatedfrom

Equation(2-2)

So(So - Se)
XVHRT KSe (2-2)

where:

So = biotreater influent total carbonaceous biochemical oxygen

demand(TCBOD) concentration,mg/L

= assumed equal to 0.30 x influent soluble chemical oxygen

demand(SCOD)concentration,mg/L

Se = final effluentSCBODconcentration,mgTL

X~ = biomassconcentrationin biotreaters,mg/L MLVSS

= assumedequalto 0.7 x MLSS concentration
HRT = hydraulicresidencetime in biotreaters,days

K = CBOD removalrateconstant,5.2 day-i at the winter mixed liquor

temperatureof 27°Cbasedon 1996treatabilitydata

The primary clarifier effluent BOD load (S0 for first stage) was calculatedby

multiplying the non-PC wastestreamSCOD load (4,020lb/day average and

7,320lb/day peak)by the 1995 observedratio of 0.30 lb TCBOD/Ib TCOD for these

wastestreams.The secondstageBOD load wascalculatedby multiplying the PC

wastestreamSCODload (8,280lb/day averageand 10,840lb/day peak)by the 1995

observed ratio of 0.30 lb TCBOD/1bTCOD. Lastly, the required HRT while

operating at the peak MLSS defined in Equation(2-1) was calculatedbasedon

dischargingeffluent filtered BOD concentrations(Se)of 16 mg/L (monthly average)

and 36mg/L (daily maximum) to comply with the monthly average and daily

maximum permit limits for effluent BOD of 20 mg/L and 40 mg/L, respectively.
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This assumesthat the filter effluent TSSconcentrationis 16 mg/L and exhibits a

BOD contributionof0.25 mgTCBOD/mgTSS.

2.1.3.3 Biotreater Tankage and Oxygenation Requirements. Oxygen

requirementsfor first-stageand second-stagetreatmentwere calculatedbasedon

an observed 1996 consumption of 0.4 lb O2flb TCOD applied plus

4.6 lb 0211bNH3-N removedthroughnitrification. The existing aerationsystemis

capable of transferring 4,310lb 02/day at a 2 mg/L dissolved oxygen (DO)

concentrationand31°Cand5,050lb On/dayat a 1 mg/L DO concentrationand3 1°C.

Additional oxygenrequirementsbeyondthis capacitywill be providedby additionof

biotreatertankagewhich is equallyoxygenatedsincethis oxygenationrateis within

14 percentof themaximumachievablewith the existingdiffuser type and sidewall

depth.6

2.1.3.4 Alkalinity Requirements. Approximately 7.1 mg total alkalinity (as

CaCO3) is consumedper mg NH3-N removed during biological nitrification.

BF Goodrich currently adds NaOH to the combined influent wastestreamto

maintaina minimumeffluentpH of 6.5 s.u. However,quicklime ratherthanNaOH

would be addedto the primary clarifier effluent to supportthe alkalinity demands

of biological nitrification due to its lower cost ($40 vs $560 per ton of alkalinity

added).

2.1.3.5 SludgeHandling Requirements. An additional same-sizedfilter press

(75 cu ft) is currently neededat the BF Goodrich-Henry,Illinois Plant. This need

will become more acute with~the increasedsludge production associatedwith

biological nitrification.

The requiredoperatingMLVSS concentrationfor nitrification wascalculatedusing

Equations(2-3) and (2-4). The MLVSS calculatedin Equation(2-4) was usedto

calculate the clarification area required in first-stage treatment, assuminga

0.70 mgMLVSS/mgMLSS.

6GregWendzickiofRoedigerPittsburgh,Inc., 3812 Route8, Allison Park,PA 15101,
412-487-6010.
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1

~ (2-3)

where:

~max = maximum nitrification rate which can be achieved treating the
specific wastestream,0.25 mg NH3-N/mg MLVSSnit~ers•day at

27°Cbasedon 1997treatabilitydata

MCRT = meancell residencetime, days

Y = nitrifying biomass net yield, assumed0.1 m MLVSS~t~ifier5/mg

NH3-N oxidized

MCRT = (a (CODp) - bXdXv + fSi + Y(NH3.Np)) (2-4)

where:

a = heterotrophic biomass growth yield, 0.30mg

MLVSS/mgCODR basedon 1996treatabifitydata

CODR COD removal through activated sludge system,

mg/day

b = endogenous decay term, assumed 0.15mg

MLVSS/mgdegradableMLVSS day at winter mixed

liquor temperatureof 27°C

Xd = fraction of MLVSS which is degradable,assumed

equalto 0.8/(l + 0.2 b MCRT), dimensionless

Xv = MLVSS massin biotreaters,mg

f = fraction of primary clarifier effluent VSS which is

non-degradable,assumed0.5 mg/mg

Si = mass loading of primary clarifier effluent VSS

assuminga 30 mg/L concentration,mg/day

NH3-NR = NH3-N removed through activated sludge system,

mg/day

2.1.3.6 Pretreatment Requirements. The preliminary processdesign for the

PCTank dischargepretreatmentsystemwasdevelopedbasedon batchtreatability

testing. Quicklime (CaO)andsulfuric acid(H2S04)additionrateswerebasedon a
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titration curvedevelopedfor the wastestream.Rapidmix andsedimentationtimes

wereassumedto be 3 minutesand60 minutes,respectively. Sludgequantitieswere

estimatedbasedon treatabiiity data. Filter pressdewateringwas selectedfor

dewatering of the underfiow due to its demonstratedperformance at the

BF GoodrichWWTF.

2.1.4 Biological Nitrification of CombinedWastestream

Previouswork by ECKENFELDERINC. indicatedthat all non-PCTank discharges

will support biological nitrification at their respectivepeak 1996 loads. Further

work indicatedthePCTankdischargewould also supportnitrification if pretreated

by precipitationby pH 2 and limited to a 1,000mg/L TCOD contribution(basedon

its unpretreatedTCOD concentration)in the feed. Consequently,one alternative

for effluent ammoniareductionwould be pretreatmentof the PCTank discharge

followed by river water addition and combined single-stagenitrification with

non-PC wastestreams.The requiredcombinedwastestreamflow rate would be

900 gpmbasedon the 1,000mgIL contributionlimit and peak PCTank dischargeof

10,800lb/day SCOD. The required non-PC wastestreamflow rate would be

750 gpm (900 gpm - 150gpm). Theavailablenon-PCwastestreamaverageflow rate

is 453 gpm. Consequently,a river watersupply systemwould be installedwhich

would be capableof providing 297 gpm (750 - 453gpm). Work completedin 1997

indicated that partial biological nitrification (?40percent reduction in effluent

NH3-N) could be achievedin the absenceof river water addition. However,river

wateradditionwasincludedto maximizenitrification potential.

The samecalculationsdescribedin Section2.1.3 wereusedto evaluatethe upgrade

measuresrequiredfor oxygenation,biotreatertankage,andsecondaryclarification.

Secondaryclarification was also limited to the peak hydraulic loading rate

sustainedin 1996 (350gpdlsqft) due to the susceptibility of the clarifier to floc

carryover. Sandifitration requirementswere basedon a peaksolids loadingrateof

1.0 lb TSS/day•sqft and a peak secondaryclarifier effluent TSS concentrationof

50 mg/L. Same-sizedsecondaryclarifier (60-ft diameter) and sandfilter (9ft x

24 ft) unitswereprovidedasneeded.
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2.1.5 Breakpoint Chlorination of Secondary Clarifier Effluent

A grab type sampleof the SecondaryClarifier effluent was collectedon April 22,

1996 and shippedvia overnightdelivery to ECKENFELDERINC.’s Laboratory in

Nashville, Tennessee.The samplewas analyzedfor NH3-N and subjectedto four

Batteries(I, II, III, and IV) of batchtreatability tests. Thesetestsconsistedof

placing 500-mL aliquots in 1,000-mLbeakers. The beakercontentswere rapidly

mixed, spiked with a sodium hypochloritesolution (10,000mg/L Cl2), adjustedto

the desiredpH of 6.5 to 7.2 s.u.using H2S04, andmixed for a given contacttime.

Sampleswereremovedand analyzedfor free availablechlorine (FAC) and NH3-N.

TheLTSEPANitrogenControlManualsuggeststhatthe optimum pHfor breakpoint

chlorinatior~is 6.5 s.u.,andtheBF Goodrichfinal effluent typically exhibits a pH of

7.2 s.u.

BatteryI testing evaluatedthe impactof chlorine dose(0, 100, 300, and 400 mg/L

FAC) on residualNH3-N concentrationsat a constantreactionpH of 6.5 s.u. and

reactiontime of 5 minutes. BatteryI testingindicatedthat 400 mgIL FAC wasan

insufficient chlorine dose to provide significant NH3-N reduction and that a

5-minute óontact time was too brief to allow completereaction with the FAC.

Consequently,BatteryII testing evaluatedthe impactof a much higher chlorine

dose(1,000mg/L and 2,000mg/L FAC) and muchlongercontacttime (60minutes)

on residualNH3-N concentrationat a constantreactionpH of 6.5 s.u. BatteryII

testing indicatedthat a 1,300±100mg/L FAC dosecompletelyoxidize all residual

NH3-N and that a shorter contact time could be provided. BatteryIII testing

evaluatedthe impact of contact time on FAC residualand confirmed whethera

1,300mgIL ±100mg/L dosewould provide completeoxidation of residualNH3-N at

a constantreaction pH of 6.5 s.u. Lastly, BatteryIV testing evaluatedwhether

therewasanydifferencein breakpointchlorinationperformanceat a reactionpH of

6.5 s.u.versusthetypicalBF Goodrichfinal effluentpH of 7.2 s.u.

2.1.6 Ion ExchangeTreatment of Final Effluent

ECKENFELDERINC. developeda Freundlichisothermfor ammoniaremovalfrom

thefinal effluentusingcinoptiolite, an ammoniaselectiveion exchangeresin. This

isotherm was used to estimateresin usageto achievespecifiedeffluent NH3-N
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reduction. Commondesignpracticeswere usedto size the ion exchangecolumns

(i.e., 3 gpm/sqft).

2.2 PRELIMINARY COSTESTIMATES

Preliminarycostestimatespresentedin this Reportweredevelopedbasedonvendor

estimates,datafrom a commercialsoftwareprogram,and ECKENFELDERINC.’s

judgment. These estimatesare consideredaccurateto within -10 percent to

+30percent. Installed costs were basedon the preliminary processdesign of a

system required •to treat the peak influent TKN load assuming complete

biohydrolysisof TKN to NH3-N through the activatedsludge process.Annual

operation and maintenancecosts also assumedcomplete biohydrolysis of the

influent TKN load. Presentworthcostswerebasedon a 10-yearprojectlife andan

8 percentannualinterestrate.

Installedcosts included constructionmaterialsand equipmentplus an additional

5 percent for electrical hookup and interface instrumentation, 10 percent for

interface piping and site work, 15 percent for contingency,and 30 percent for

engineering,generalcontracting,permitting,andprojectadministration.

Operationand maintenancecosts consideredonly labor and chemicalusage. The

cost of labor was assumedas $30/hour. The cost of chemicalswere as follows:

$350/tonof 50 percentNaOH, $90/tonof 93 percentH2S04, $750/tonof 75 percent

H3P04, $110/ton of Sul-PO-Mag, $200/tonof chlorine gas, $70/tonof 90percent

CaO, and $35/l00lb of sodium bisulfite. Costs for maintenancematerials and

electricitywerenot includedin the estimate.
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3.0 BATCH TREATABILITY TEST RESULTS

ECKENFELDERINC. conductedbatchtreatabilityteststo assessthe feasibility of

treatmentalternativesdiscussedin Sections1.0 and 2.0. Resultsfrom thesetests

were usedto developpreliminaryprocessdesignsfor thosetreatmentalternatives

deemedfeasible. Theresultsaredescribedin thefollowing subsections.

3.1 ALKALINE AIR STRIPPING

3.1.1 pH Adjustment

The PC Tank discharge,PVC Tank dischargeand secondaryclarifier effluent

requiredpH adjustmentto provide alkalineair strippingfor ammoniaremovaland

subsequent discharge. The pH adjustment requirements of these three

wastestreamsareillustratedin Figures3-1, 3-2 and 3-3andarediscussedbelow.

The quantityof 93 percentby weight (w/w) H2S04requiredto lower thePC Tank

dischargepH (10.6s.u.) to that requiredfor dischargeto the biotreaters(pH 9.25±

0.25 s.u.) is 5 lb/1,000 gallons. Consequently,the averageand peak usage of

93 percent H2S04 in 1996 would have been 770 lb/day and 1,080lb/day,

respectively.

The quantity of 50 percent,w/w, NaOHrequiredto elevatethe PVC Tankcontents

from pH 8.3 s.u. to pH 10.5 for strippingis 70 lb/1,000gallons. At theaverageand

peak day flow rates of 401 gpm and 499 gpm, the requireddaily quantitiesof

50 percentNaOH would have been40,400lb/day and 50,300lb/day, respectively.

The quantity of 93 percentH2S04 requiredto lower the pH from 10.5 s.u. after

stripping to that requiredfor dischargeto the biotreaters(pH 9.25 ±0.25 s.u.) is

4 lb/1,000gallons. The averageandpeakquantitiesof 93 percentH2S04required

wouldhavebeen2,310lb/day and2,870lb/day, respectively.

Thequantityof 50 percentNaOHrequiredto elevatethesecondaryclarifiereffluent

from pH 7.8 s.u. to pH 10.5 is 7.5 lb/i,000 gallons. At averageand peakday flow

ratesof 560 gpm and 670 gpm, the daily quantitiesof 50 percentNaOH required

would have been6,050lb/day and 7,240lb/day, respectively. The quantity of 93

percent H2S04 required to lower the pH to 8.5 s.u. to ensureeffluent permit
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compliance (~pH9.0 s.u.) would have been 3.0 lb/1,000gallons, or 2,420lb/day

averageand2,890lb/day, peak.

3.1.2 AmmoniaRemoval

Batchalkalineair strippingtestresultsfor thethreewastestreamsarepresentedin

Table 3-1. Theseresultsindicate that the NH3-N presentin thesewastestreams

can be removed through alkaline air stripping. Modeling conducted by

ECKENFELDERINC. indicated that 80 percent(36 lb/day) of the 1996 average

NH3-N load dischargedfrom the PCTank couldbe removedby in situ aerationof

the Tank contents at pH 10.6 and a rate of 100 cfm/1,000cu ft. Likewise,

60 percent(129lb/day) of the 1996 averagei.., 3-N load dischargedfrom the PVC

Tankcouldbe removedby aeratingtheTankcontentsatthis samerateandat a pH

of 10.5 s.u. Theseremovalratesare~21 percentof the 1996 averagefinal effluent

NH3-N load of 628 lb/day assumingcompletebiohydrolysis of the influent TKN.

The low removalsare due to the fact that the averageinfluent NH3-N load which

can be removedat thesetwo equalizationtankscomprisesonly 34percentof the

averageinfluent TKN load in which all TKN is assumedto be biohydrolizedto

N113-N through the activatedsludge process. The 1996 averagefinal effluent

NH3-N load could be reducedby 95 percent by alkaline air stripping of the

secondaryclarifier effluent. This higherrateofremovalis possiblesinceit hasbeen

assumedthat all of theinfluent TKN loadis biohydrolizedby the activatedsludge

processand is, therefore,available for stripping from the final clarifier effluent.

The secondaryclarifier effluent is the most effective applicationpoint for alkaline

air stripping.

3.2 STRUVITE PRECIPITATION

Batchtreatability testsevaluatedprecipitationof struvite (NH4MgPO4)from the

combinedwastestream.Resultsof thesetestsare summarizedin Table3-2.’ They

indicatethat the combinedwastestreamNH3-N concentrationcan be reducedto

approximately25 mg/L undertwo operatingconditions.

• A magnesiumdoseof 2.0 mg Mg/mg N, phosphorusdoseof 3.7 mg P/mgN

andanoperatingpH of 10.5 to 12.5 s.u.
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TABLE 3-1

BATCH ALKALINE AIR STRIPPING TEST RESULTS

Wastestream
Time of Aeration at
100cfmll,000 Cu ft

(days)
ReactionpH

(s.u.)

NH3.N
Residual
(mg/L)

NH3.N
Removala

(lb/day)

PC Tank Discharge
0

0.1
1.0
2.0
3.0
7.0

12.5
12.5
12.5
12.5
12.5
12.5

23
19
4
4
4
3

0
5
24
24
24
26

PVC TankDischarge
0

1.0
2.0
6.0

10.0
10.0
10.0
10.0

50
44
25
6

0
29
120
210

SecondaryClarifier Effluent
0

1.0
2.0
3.0
6.0

10.0
10.0
10.0
10.0
10.0

100
70
43
28
6

0
200
380
480
630

aBasedon average1996 flow ratesfor PCTank discharge,PVC Tank discharge,andfinal effluent of 107 gjm,

401 gpm,and560 gpm, respectively.
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TABLE 3-2

PRECIPITATION OF STRUVITE FROM COMBINED WASTESTREAM

Test Magnesium Addition PhosphorusAddition NaOH Addition Reaction
pH

Filtered
NH3-N

NH3-N
RemovaicBattery Doseb Dose Dosec Doseb Dose Dosec Dose Dosec

No.a (%) (mg/L asMg) (lb/day) (%) (mg/L asP) (lb/day) (meq/L) (lb/day) (s.u.) (mgIL) (lb/day)

1995
Wastestream

I 0 0 0 0 0 0 0 0 10.0 41 0
114 80 4,860 166 150 3,730 0 0 8.0 37 27
114 80 4,860 166 150 3,730 2.2 1,180 8.5 35 41
114 80 4,860 166 150 3,730 5.8 3,130 9.0 35 41
114 80 4,860 166 150 3,730 10.4 5,600 9.5 32 61
114 80 4,860 166 150 3,730 14.6 7,860 10.0 32 61
114 80 4,860 166 150 3,730 20 10,800 10.5 24 113
114 80 4,860 166 150 3,730 22 11,800 11.0 29 81
114 80 4,860 166 150 3,730 37 19,900 11.5 20 - 139
114 80 4.860 166 150 3,730 43 23,200 12.0 26 104
114 80 4,860 166 150 3,730 89 47,900 12.5 21 139

II 229 160 9,810 333 300 7,470 59 31,800 12.0 25 104
229 160 9,810 333 300 7,470 105 56,500 12.5 20 139

III 114 80 4,860 166 150 3,730 9.4 5,060 9.5 35 41
171 120 7,380 166 150 3,730 9.6 5,170 9.5 28 76
229 160 9.810 166 150 3,730 9.6 5,170 9.5 25 104

Peak 1996
Wastestream

IV 0 0 0 0 0 0 0 0 10.5 34 0
229 160 9,810 166 150 3,730 5.0 2,690 9.5 28 41
229 160 9,810 166 150 3,730 15 8,070 11.5 23 74

aTestBattery Nos.I, II, and III consideredtreatment of the 1995 averageinfluent and Test Round No. IV consideredtreatment of the peak 1996 influent.
bPercentofstoichiometric doseadded.
CBasedon 560 gpmflow rate.
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• A magnesiumdoseof 3.9 mgMg/mgN, phosphorusdoseof 4.1mg P/mgN

andan operatingpHof 9.5 s.u.

The secondcondition is lesscostly. It substitutes4,950lb/day more Sul-PO-Mag

($270/ton)for 5,630lb/day less 50 percentNaOH ($350/ton). It alsoeliminatesthe

needfor the 5 lb/1,000gallonsof 93 percentH2S04requiredto lower thepH from

10.5 s.u. to 9.5 s.u.prior to dischargeto the biotreaters(SeeFigure3-4).

This treatmentprocessis feasible, but would have provided only a 17 percent

reduction (105lb/day) in the averagefinal effluent NH3-N load projectedfor 1996.

This low removal rate is due to the fact that the averageinfluent NH3-N load

comprisesonly 37 percentofthe averageinfluentTKN loadand, assuch,thebulk of

the potentialeffluent nitrogenload is not yet availablefor removalat this point in

thetreatmentsystem.

3.3 BREAKPOINT CHLORINATION OF SECONDARY CLARIFIER

EFFLUENT

Batch treatability testing of breakpoint chlorination used sodium hypochlorite

(NaOCl). Sulfuric additionwas requiredto maintainthedesiredreactionpH of 6.5

to 7.2 s.u. during the tests. Due to the large quantity of chlorine that would be

required,chlorine gas(andnot NaOC1)would be usedin thefull-scale application.

Treatability testing indicatedthat chlorinationof the SecondaryClarifier effluent

causeda net increasein alkalinity sinceNaOClwasused. However,a net decrease

in alkalinity would be experiencedin full-scale application with chlorine gas

addition,and 12.0 lb NaOHper lb NH3-N oxidizedwould be requiredto maintaina

targetpHof 6.9 ±0.3s.u. At averageandpeakeffluentammonialoadsof 628 lb/day

and 1,013lb/day, the averageand peakaddition ratesof 50 percentNaOH would

havebeen15,100lb/day and 24,300lb/day, respectively. Excesschlorine would be

quenchedusing 1.4 lb sodium bisulfite (NaHSO4)per lb chlorine reduced. Post

aerationwould be provideddownstreamof NaHSO4addition to quenchresidual

bisulfite.

Resultsof the batchtreatabilitytestsaresummarizedin Table 3-3. Theyindicated

that the secondaryclarifier effluent exerted a backgroundchlorine demandof

130 mg/L and required 7.8 mg Cl~/mgNH3-N oxidized. This is in excellent
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TABLE 3-3

BREAKPOINT CHLORINATION OF SECONDARY CLARIFIER EFFLUENT

Test Chlorine Addition Reaction
Time FAC

Reaction
pH

H2S04
Dose

NH3-N
Battery Dose Dosea Residual Removala

No. (mgIL) (lb/day) (mm) (mgIL) (s.u.) (meqIL) (mgIL) (lb/day)

1 0
100
300
400

0
680

2,020
2,690

0
5
5
5

0
6
17
16

7.2
6.5
6.5
6.5

0
1.6
2.2
4.6

138
110
110
120

0
190
190
120

2 1,000
2,000

6,770
13,500

60
60

5
51

6.5
6.5

6.6
17.6

27
1.4

750
920

3 1,200
1,200
1,200
1,200
1,400

8,070
8,070
8,070
8,070
9,460

15
30
45
60
60

.

10
8
6
6

106

6.5
6.5
6.5
6.5
6.5

4.6
4.6
4.6
4.6
8.2

NAb
NA
NA
1.5

0.23

NA
NA
NA
920
930

4 1,200 8,070 45 8 7.2 2.5 1.3 920

aBasedon 560gpm flow rate, chlorine gas addition, and 93 percentw/w H2S04addition.

bNot analyzed.
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agreementwith the stoichiometric value of 7.6 mg Cl~/mgNH3-N oxidized.

Furthermore,the resultsindicatedthat near completedestructionof final effluent

NH3-N was achieved at an operating pH of 6.5 s.u. to 7.2 s.u. and a 60-minute

contact time.

Breakpoint chlorination would have provided 97 percent reduction in the 1996

averagefinal effluent NH3-N load. This is thebestremovalperformanceachieved

by anyofthe treatmentalternativesconsidered.

3.4 ION EXCHANGE TREATMENT OF FINAL EFFLUENT

Batchtreatabilitytestsevaluatedtreatmentof the secondaryclarifier effluentusing

cinoptiolite, an ammonia selective ion exchange resin. Results of this work are

illustrated in Figure 3-5. They indicatethat greater than 50 lb of cinoptiolite

would be required to removeeach 1 lb of NH3-N at residualN113-N concentrations

lessthan 100mg/L. This poor removal efficiency is presumedto be due to the large

concentrationof competingcations in the effluent. The total dissolved solids

concentrationof the final effluent is typically 8,500 ±1,500mg/L. This treatment

alternative would provide near complete NH3-N removal. However, the

impracticality of addingand regeneratingthis quantity of cinoptiolite precluded

furtherconsiderationofthis alternative.
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4.0 PRELIMINARY PROCESSDESIGN AND

COST ESTIMATE FOR ALTERNATIVES

Only threealternativeswerebothpracticableandcapableof providinggreaterthan

a 25 percent reduction in the averageeffluent ammonia load (628lb/day) and

greaterthan 65 percentremoval in the peakeffluent ammoniaload (1,013lb/day)

projectedfor 1996. Thesewere, in descendingorder of effectiveness: Biological

nitrification of the combined wastestream,alkaline air stripping of secondary

clarifier effluent, and breakpointchlorinationof secondaryclarifier effluent. Block

flow diagramsfor theseAlternativeswere presentedin Figures1-5, 1-2, and 1-6,

respectively.

4.1 BIOLOGICAL NITRIFICATION OF COMBINED WASTESTREAM

Biological nitrification of the combinedwastestreamwill require a pretreatment

systemfor the PCTank discharge,additional biotreatertankage,and additional

aeration equipment. The required oxygenationcapacity is 10,500lb O~/dayto

satisfy the 1996 peakTCOD and TKN loads. This treatmentcapacitywould be

satisfied by providing an additional 1.5MG of equally oxygenatedbiotreater

volume.

The system would likely provide a 95 percent reduction in the averageeffluent

ammoniaload. Theeffluent ammoniaload associatedwith thepeakdayTKN load

(an additional385 lb/day) couldbe nitrified if the loadwere precededby a gradual

increaseor could “pass through” if it were associatedwith a suddenincrease.

Oxygenationand alkalinity addition capacities must, therefore, be capable of

supportingnitrification ofthepeakdayTKN load.

In addition to biotreatertankage, the peak flow required to provide adequate

dilution for uninhibited nitrification is 300 gpm. This additional flow will

necessitatea river watersupply system,additionalsecondaryclarifier, additional

sandfilter, additionalRAS pumping capacity,and reworking of WWTF piping. A

summary of the preliminary cost estimate for these upgradesis provided in

Table 4-1.
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TABLE 4-1

SUMMARY OF PRELIMINARY COSTESTIMATE FOR
BIOLOGICAL NITRIFICATION OF COMBINEDWASTESTREAM

Description

O&M
Installed

Cost
($)

Present
Worth

($)($/~) ($)a

PretreatmentSystem
SulfuricAcid Addition System
QuicklimeAdditionSystem
2-StageRapidMix BeforeSedimentation S

Flocculation
Sedimentation .

RapidMix After Sedimentation
Filter Pressfor SludgeDewatering
Sitework,Piping, Instrumentation,Electrical

Biological Treatment
300gpm RiverWaterSupplySystem

.

Additional 1.5 MG in BiotreaterTankage
Additional6,200 lb 02/dayTransferCapacity
Additional60 ft diameterSecondaryClarifier .

Additional 9 ft x 24 ft SandFilter
Additional 300 gpm RAS pumpingcapacity
Additional75 cu ft filter press
Sitework,Piping, Instrumentation, Electrical

0 0 3,900,000 3,900,000

SulfuricAcid (4,950lb/day of 93% H2S04) 81,300 546,000 0 546,000
Quicklime (4,000lb/day of 90%CaO) 51,100 343,000 0 343,000
Labor (24hr/day) 263,000 1,765,000 0 1,765,000

395,400 2,654,000 3,900,000 6,554,000

aCostsexpressedin February1997dollars. Assumes10-yearprojectlife at 8 percentinterest andno

salvagevalue.
bApproximately$1,500,000in capitaland $2,000,000in presentworth would be savedif no river
wateradditionwereprovidedsincethe river water supply system,additional secondaryclarifier,
additionalsandfilter, andadditionalRAS pumpingcapacitywouldnot berequired.
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4.2 ALKALINE AIR STRIPPING OF SECONDARYCLARIFIER EFFLUENT

Secondaryclarifier effluentwould dischargeby gravityat a year-roundtemperature

of~25°Cthrougha pH adjustmentstepto raisethepH to 10.5 s.u. ThepH adjusted

effluent woulddischargeto a wet-wellandbe pumpedto packedtower air strippers.

The discharge from the air strippers would flow by gravity through pH

neutralization(reductionto pH 8.5 s.u.) andthen to the existing sandfilters. The

systemwould likely provide a 95 percentreductionin effluent ammoniaload. A

summaryof thepreliminarycostestimatefor this systemis providedin Table4-2.

4.3 BREAKPOINT CHLORINATION OF SECONDARY CLARIFIER EFFLUENT

Secondaryclarifier effluent would dischargeby gravity to a completely mixed

reactiontank. Chlorinegaswould be spargedinto thetank andcausticsodawould

be addedto the tank contentsto maintain a targetpH of 6.9±0.3 s.u. Effluent

from the reactiontank would dischargeinto a secondcompletely mixed reaction

tank into which sodium bisulfite would be addedto quenchresidualchlorine (as

needed). Lastly, the effluent would dischargeby gravity to a post aerationtankto

quenchresidualbisulfite andthento theexistingsandifiters.

This treatment system is capable of providing the greatest effluent NH3-N

reductionof the three alternativesdiscussedin this Section (likely a 97 percent

reduction). A summaryof the preliminarycostestimatefor this systemis provided

in Table 4.3

4.4 COMPARATIVE ANALYSIS OFTREATMENT SYSTEMS

The projected effluent quality, reliability, and costs of the three alternative

S treatmentsystemswerecompared.Resultsofthis comparisonareprovidedbelow.
SSSS

All three treatment alternativesare capableof providing at least a 95 percent

reductionin theaverageeffluent N113-N load. Breakpointchlorinationwifi provide

the lowest achievableeffluent ammonia concentrationof the three treatment

alternatives. However,effluent alkalineair strippingandbreakpointchlorination

could increaseeffluent aquatictoxicity due to alterationof effluent constituents

and/oran increasein effluentTDS (~1,300mg/L).
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TABLE 4-2

SUMMARY OF PRELIMINARY COSTESTIMATE FOR
ALKALINE AIR STRIPPING OF SECONDARY CLARIFIER EFFLUENT

Description
O&M

Installed
Cost
($)

Present
Worth

($)($/yr) ($)a

SodiumHydroxideAddition System
SulfuricAcid AdditionSystem
2-StageRapidMix beforeWetWell
WetWell andPumpingStation
PackedTowerAir Strippers
2-StageRapidMix afterStrippers S

Piping, Instrumentation,Electrical

0 0 2,100,000 2,100,000

SulfuricAcid (2,420lb/day of 93%H2SO4) 39,800 267,000 0 267,000
SodiumHydroxide(6,050lb/day of 50%NaOH) 386,000 2,590,000 0 2,590,000
Labor (8hr/day) 88,000 590,000 0 590,000

513,800 3,447,000 2,100,000 5,547,000

aCostsexpressedin February1997dollars. Assumes10-yearprojectlife at 8percentinterestand no

salvagevalue.
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TABLE 4-3

SUMMARY OF PRELIMINARY COSTESTIMATE FOR
BREAKPOINT CHLORINATION OFSECONDARYCLARIFIER EFFLUENT

Description S

O&M
Installed

Cost
($)

Present
Worth
(~)($/yr) ($)a

SodiumHydroxideAddition System
9,000lb/day Chlorinator
2-StageReactionTank(60mm HRT)
SodiumMetabisulfiteAddition System
ReactionTank(15 mm HRT)
PostAerationTank(15 mm HRT) S

AerationSystem
Piping, Instrumentation,Electrical

. 0 0 1,700,000 1,700,000

Chlorine Gas(5,770lb/day) 210,600 1,413,000 0 1,413,000
SodiumHydroxide(15,100lb/dayof 50%NaOH) 964,500 6,472,000 0 6,472,000
SodiumBisulfite (30 lb/dayof NaHSO3) 3,800 25,000 0 25,000
Labor(8 hr/day) 88,000 590,000 0 590,000

1,266,900 8,500,000 1,700,000 10,200,000

aCostsexpressedin February1997dollars. Assumes10-yearproject life at 8 percentinterestandno
salvagevalue.

S~5S

1S~SSS S
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Biological nitrification is the leastreliableof the threetreatmentprocessessinceit

is most susceptible to processupsets and requires the longest processrecovery.

Theseupsetsmay be causedby improperpH and DO maintenance,slug loading

and/orbioinhibitory compoundspresentin the wastewater. Alkaline air stripping

hasthe next lowest reliability since its performanceis affected by ambient air

temperatures,scalingof the media, and fouling of the mediarelated to elevated

levels of effluent TSS. Breakpointchlorinationis the most reliable of the three

treatment?.lternatives. Its effectivenessis a function of chlorine doseand operating

pH,bothofwhich arecontrollable. -

The three alternativeshave presentworth costs that vary from $4,554,000for

biological nitrification of combinedwastestreamwithout river water addition to
$10,200,000for breakpointchlorination(see Table4-4). The treatmentalternative
with thenext lowest presentworthcostwas alkaline air stripping($5,547,000). In

addition,alkalineair strippinghasthelowestNH3-N removalcost ($2.55/lbNH3-N

removed).
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TABLE 4-4

EFFECTIVENESSOFALTERNATIVE TREATMENT PROCESSESON
FINAL EFFLUENT AMMONIA LOAD REDUCTION

TreatmentProcess
PresentWorth

Cost
($1,000)

AverageNH3-N
Removala

(lb/day)

NH3-N Removal
Costb
($flb)

CombinedWastestreamNitrification
With RiverWaterAddition
Without River WaterAddition

6,554
4,554

595
—420

3.02
2.97

AlkalineAir Stripping of Secondary
Clarifier Effluent

5,547 595 2.55

BreakpointChlorinationofSecondary
Clarifier Effluent S

10,200 610 4.58

aAssumescomplete biohydrolysis of influent TKN load to NH3-N through the activated sludge

process.

bEasedon removalduring10-yearperiodof presentworth analysis.
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BROWN AND

CALD WELL

MEMORANDUM

TO: Mark Latham,Esq. JOB NO: 27-21522.001

FROM: T. HoustonFlippin, P.E.,DEE

DATE: May 17, 2002

SUBJECT: Ammonia-NitrogenTreatmentAlternatiyesSupportExhibit

Sc

Brown and Caldwell is providing below a summary of information intended to support the
discussionof ammonia-nitrogen(NH3-N) treatmentalternatives described in the Petition For
AdjustedStandard. This information is the productof treatability testing, full-scaleplant testing,
anddataprovidedby the Noveon-HenryPlantstaff.

In order to developtreatmentalternatives,a “designinfluent andeffluent wasteload”was required.
This wasteloadswere developedbasedon individualwastestreamdatagatheredin 1995 andeffluent
datagatheredin 1999 through2000 andare summarizedbelowin Tables1 and2. A flow schematic
is provided in AttachmentA of the wastewatertreatmentfacility (W\~VTF)provided at the Henry
Plant.

Table 1. InfluentWasteloadUsedIn DevelopingTreatmentAlternatives

Parameter PVCTank PC Tank C-18Tank
HoldingPond/

Well No. 3 Waters Total

Flowrate,gpm
Average
Peak

401
499

107
150

6
15

46
105

560
769

SCOD, lbs/day
Average
Peak

2,650
4,330

8,280
10,840

1,320
2,940

50 12,300
18,160

EstimatedBOD, lbs/day
Average
Peak

795
1,300

S

2,485
3,250

395
880

15
15

3,690
5,445

TKN, lbs/day
Average
Peak

459
640

494
693

82
198

3
7

1038
1537

NH3-N, lbs/day
Average
Peak

295
411

62
87

27
66

S
1
3

385
571
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A summaryof conceptuallevel operationsandmaintenancecosts for eachof thesealternativesare
summarizedin Table 4. The total costs presentedin this table are consideredaccurateto within
±30 percent.

Table 4. Annual Operating andMaintenanceCost EstimatesForTreatmentAlternatives

CostComponents

AnnualO/M Costsin $ Thousands
TreatmentAlternativeNumber

for

1 2 3 4 5 6 7 8 9 10

Labor ($40/hour)
Electrical($0.06/kwh)
NaturalGas ($0.06/therm)
Chemicals(PlantCosts)
Resin Replace. ($35/cuft~
Off~siteDisposala
MaintenanceMaterialsb

32
64
18
0
0
0
17

32
29
0

1,794
0
0
2

60 8 60 60 60
214 0 4 10 98
0 0 0 0 0

575 642 1,028 218 788
0 0 0 0 0
0 0 0 0 0

105 1 19 11 45

60
10
0

147
242
51
14

30
1,363

0
226

0
0

115

60
88
0

459
0
0

22
Sub-total
Contingency(10 %)
TotalAnnual

130
13
143

1,858
186

2,044

954 652 1,111 299 990 524 1,735 629
95 65 111 30 99 52 173 63

1,049 717 1,222 329 1,089 576 1,908 692
percentby weight NH4CI (8 percentN)a Cost of disposingof spentregenerantcontaining29.7

assumedto be$0.10/gallon.
b Basedon 5 percentof equipmentcosts.

A comparisonof alternativesregardingpresentworth costsand ammoniaremovalis provided in

Table5.

Table 5. Comparisonof PresentWorth CostsandAmmonia Removalfor TreatmentAlternatives

Components
TreatmentAlt ernativeNumber

1 2 3 4 5 6 7 8 9 10

NH3-NRemoval,lbs/day
NH3-NRemoval,%
PresentWorth Costs

247
27

147
16

864
95

217
24

891
98

423
47

891
98

891
98

891
98

891
98

• Capital
• O/M~

1.35
0.96

0.34
13.71

6.98
7.04

0.25
4.81

1.53
8.20

2.68
2.20

4.40
7.31

1.20
3.87

7.52
12.80

6.76
4.64

• Total 2.31 14.06 14.02 5.06 9.73 4.88 11.71 5.07 20.32 11.41
a BasedonlO yearperiod, 8 percentannualinterest,andno salvagevalue.
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FIGURE 1

BLOCK FLOW DIAGRAM OF WASTESTREAM
SOURCES AND WWTF

BROWN AND

PJPROJ/21522/Fig 1 C A L D w E L L Nashville Tennessee



Off-Gas
Treatment

Air — To Primary
S Treatment

ALTERNATIVE NO.1 - ALKALINE AIR STRIPPING OF PC TANK CONTENTS

~~testream~-~

Caustic Soda

PVC Tank ‘~‘— To Primary
Defoamer Treatment

Air

Sulfuric Acid S

ALTERNATIVE NO.2 - ALKALINE AIR STRIPPING OF PVC TANK CONTENTS

S Off-Gas

TreatmentEffluent Acid Pcwer

ALTERNATIVE NO.3 - ALKALINE AIR STRIPPING OF SECONDARY CLARIFIER EFFLUENT FIGURE 2

BLOCK FLOW DIAGRAM OF ALKALINE

AIR STRIPPING TREATMENT ALTERNATIVES
Existing Equipment (Nos. 1, 2, and 3)

New Equipment
BROWN AND

C A L L L Nashville, Tennessee
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~~nedInfluen~.—~j pH Adjustment ‘-9i~ Coagulation Sedimentation I To_Biotreater1~

Magnesium
S To Filter_Pre~~

Phosphoric Acid

~icSod~

~nicPoIym~

NOTE: Existing FeCI3 Addition would be discontinued S

‘ Existing Equipment

New Equipment

S FIGURE 3

BLOCK FLOW DIAGRAM OF STRUVITE
PRECIPITATION TREATMENTALTERNATIVE

(No.4)

S BROWN AND S

A ~ ~, r Nashville, Tennessee
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Reaction Filtration To Illinois River

Chlorine Gas Backwash

Caustic Soda

Existing Equipment

New Equipment

S FIGURE 4

BLOCK FLOW DIAGRAM OF BREAKPOINT
CHLORINATION ALTERNATIVE S

(No.5)

BROWN AND

S C A L D ~ E L L Nashville, Tennessee
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Quicklime

C-18 Tank

PC Tank Coagulation “* Sedimentation

Sulfuric Acid

Anionic Polymer

Sedimentation I

Sedimentation

Existing Equipment

New Equipment

FIGURE 5

BLOCK FLOW DIAGRAM OF NON-PC WASTESTREAM
NITRIFICATION TREATMENTALTERNATIVE

BROWN AND

ALD WELL

(No.6)

P:IPROJ/21522/Fig 5



55~ RiverWater.

CTan~>~

Sulfuric Acid

Coagulation S Sedimentation

Anionic Polymer

Quicklime

Existing Equipment

New Equipment

IS S Upgraded Equipment

FIGURE 6

BLOCK FLOW DIAGRAM OF COMBINED WASTESTREAM
NITRIFICATION TREATMENT ALTERNATIVE

(No.7)

BROWN AND

CALD WELL

Dewatering To Landfill
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Caustic Soda

S Regenerant S

~~..Secondar~ CIar~~ ~ Filtration I—*i Ion Exchange ——~inoisRive~-

Spent Regenerant
S To Off-Site Disposal

I I Existing Equipment

New Equipment

S FIGURE 7

S BLOCK FLOW DIAGRAM OF ION EXCHANGE
TREATMENTALTERNATIVE

(No.8)

BROWN AND

C A L D W E L L Nashville, Tennessee
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I~SecondarYClari~~ ~ Filtration I—~’ Treatment ~IinoisRive~’-

Caustic Soda

I 1 Existing Equipment

New Equipment

FIGURE 8

BLOCK FLOW DIAGRAM OF OZONE
TREATMENTALTERNATIVE

(No.9) - S
BROWN AND

C A L D W E L L Nashville, Tennessee
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S FIGURE 9

BLOCK FLOW DIAGRAM OF TERTIARY
NITRIFICATION TREATMENTALTERNATIVE

(No. 10)

BROWN AND
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD
OF THE STATE OF ILLINOIS

IN THE MATTER OF: )
)

PetitionofNoveon,Inc. )
) ASO2-____
) (Adjusted Standard)

for anAdjustedStandard from )
35 HI. Aclrn. Code304.122 )

AFFIDAVIT OF DAVID E. GIFFJN

I, David E. Giffin, beingduly swornanduponoath, stateasfollows:

1. 1 amtheHealth,SafetyandEnvironmentalManagerattheNoveonHenryPlant.

2. In thatposition,I havepersonalknowledgeofthefactsset forthin the attached
Petitionfor AdjustedStandard.

3. 1-layingreadthefactspresentedtherein,I herebystatethatto thebestof my
knowledgeandbeliefthematerialfactsset forth thereinaretrueandaccurate.

FURTHERA~FIANTSAYETHNOT

H ___________

., ~ ,. DAVID E. GIFF~

U~U~~L~•~j~’ .., NOVEON, iNC.
~ LESU~EA D~’~R ~
~ ~OTAI~Y~ ~. ~~‘(vrERjjy~)is

~‘WC~.~ ~ I 1i’c~i~..i

I

(1)au~Of4~a~q

NotaryPublic

[ S CHO1/12226804.1 S

)K* TC~TP! P~F~ **




