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WRITTENTESTIMONY OF MICHAEL CALLAHAN ON BEHALF OF THE
ILLINOIS ASSOCIATIONOFWASTEWATERAGENCIES

Michael Callahan,ExecutiveDirectorof theBloomington& NormalWaterReclamation

District, andonbehalfoftheIllinois Associationof WastewaterAgencies(IAWA), submitsthis

testimonyto theIllinois PollutionControlBoard(Board) in supportofa componentofthe

proposalmadeby theIllinois EnvironmentalProtectionAgency(Agency)in PCBR02-11.

Specifically,theIAWA endorsestheAgency’srecommendationto changethetermdesignating

theoxygendemandofwastewatertreatmenteffluentsfrom thetermfive (5) daybiochemical

oxygendemandto five (5) daycarbonaceousbiochemicaloxygendemand(CBODS5).

It is IAWA’s observationthat oppositionto this changeis basedon theerroneousbelief

thatthechangewill relaxtheexistingeffluent standard.TheIAWA believesthatthechangeis

not a mechanismto relaxexistingeffluent standards.Rather,thereasonfor the changein this

termis theneedto clarify theterminologyofthepresentregulations. In supportof its view, the

purposeofthis testimonyis to providetheBoardwith thecollectiveIAWA recollectionofthe

historyofthismatterin Illinois.

IAWA believesthattheeffluentregulationof BOD5in NPDES dischargepermitsissued

by theBoard’sruleswashistoricallyintendedto address5 daycarbonaceousbiochemicaloxygen

demand.Theeffluentlimit atissuewasfirst consideredby theBoardin PCBR71-14. See

OpinionoftheBoardin PCBR71-14 aswrittenby Mr. CurrieonMarch 7, 1972. Thegeneral



intent oftheR71-14proceedingswasto consolidateandcodify thevariouswaterquality

standardsthattheBoardhadinheritedfrom its predecessor,theSanitaryWaterBoard. Oneof

thestandardsconsideredin this docketwastheeffluent limit for BOD5 Prior to theR71-14

rulemaking,theeffluentlimit for BOD5in Illinois hadbeendevelopedby theSanitaryWater

Boardandwasestablishedas4 mg/L. Theinitial proposalof PCBR71-14 containeda

recommendationofawaterqualitystandardfor BOD of7 mg/L. Throughtherulemaking

processtheBoarddecidedto deletesuchastandard.On Page5 oftheOpinionoftheBoardthe

following statementwasmaderelevantto this waterquality standard:

“The evidenceis thattheeffectof agivenlevel ofBOD on a
streamis too dependentuponreaerationratesto makeany
prescribedstandardmeaningful.”

Also duringtheR71-14proceeding,Dr. JohnPfefferprovidedtestimonythat the4 mg/L BOD

limit wasoverlyprotectivefor moststreamsofIllinois. He statedin his testimonythatthe

Streeter-Phelpsstreamreaerationequation,usingreaerationrateconstantstypical ofsmall

Illinois streamswith low dilution ratios,showedthataBOD effluent limit of 10 mg/L was

protectiveofourpresentdaydissolvedoxygenwaterquality standards.TheBoardconcurred

with Dr. Pfeffer’scontentionandadoptedaBOD effluentlimit of 10 mg/L contingentuponthe

downstreamdissolvedoxygenlevel remainingadequate.This analysisby Dr. Pfefferhassince

cometo beknownasthe“Pfeffer Exemption”andwasappliedby theAgencyto issueeffluent

BOD limits of 10 mg/L in Illinois. Thefollowing text is takenfrom thediscussioncontainedin

theOpinionof theBoardin R71-14 onpage15:

“As Dr. Pfefferpointsout, theBOD5testprincipallymeasuresthe
carbonaceousBOD andignorestheoftendelayedbuteventual
oxygendemandexertedby ammonia,to whichwehavedirected
ourattentionin theregulationsadoptedJanuary6 (1971).”



This statementin theOpinionoftheBoardhashistorically beeninterpretedto imply thateffluent

regulationofBOD5in NPDESdischargepermitsissuedby theBoard’sruleswasmeantto

address5 daycarbonaceousbiochemicaloxygendemand.Additional text takenfrom Page15 of

theOpinion oftheBoardstates:

“Inherent in Dr. Pfeffer’sproposal,asseveralwitnesses
representingmunicipaldischargesexpresslyagreed,is thata
considerablenumberofplantsmayberequiredto do something
aboutammoniain additionto thosealreadysubjectto theJanuary
6 (1971)effluent standards.”

This statementby theBoardwas,atthattimequite farsightedgiven theextentto which

dischargershavesubsequentlybeenrequiredto providenitrification capabilityin their

wastewatertreatmentprocesses.This is evidencedby theexampleusedin theOpinionofthe

Board(Page15)to illustratetheextentofnitrogenousoxygendemand.This exampleinvolved

anammoniaconcentrationof20 mg/L. Theevolutionofeffluent ammoniaregulationwithin

Illinois has,sincetheR 71-14proceedings,establishedanabsolutemaximumdischargelimit of

15 mg/Lwith thevastmajorityofNPDESpermitscontaininglimits ofbetween<1 mg/L and4

mg/L.

Thoughit is clearthattheBoardoriginally intendedto regulatebiochemicaloxygen

demandin wastewaterdischargesas5 daycarbonaceousbiochemicaloxygendemand,afterthe

adoptionofthe10 mg/L CBOD5effluent standardby theBoard,theAgencyremainedobligated

by USEPAto determinetheefficiencyofsecondarytreatmentplantprocessesin termsof85%

BOD5 removal. Initially theBOD5requiredby USEPAfor this determinationwastotalBOD5.

Consequently,theAgencyinitially wrote NPDESpermitsfor Illinois dischargerswith total

BOD5effluent limits. A problemshortlydevelopedwith theuseofthetotal BOD5testfor

determiningsecondarytreatmentprocessefficiencies. Wastewatertreatmentplants,whichwere



under-loadedorganically,werefoundto inadvertentlydevelopsomenitrification capabilities-and

theeffluentsoftheseplantswerethus inoculatedwith nitrifying bacteria.Thesenitrifying

bacteriawould thenexertanitrogenousoxygendemandin vitro whensubjectedto theBOD5

analysis.A portionofthesample’snitrogenousoxygendemandwas,therefore,beingdetected

simultaneouslywith thecarbonaceousbiochemicaloxygendemandresultingin an erroneously

highanalyticalresult. Theconverseofthissituationalsooccurred. Secondarytreatmentsystems

thatprovidedno nitrification capabilitywouldnot inoculatetheireffluentswith nitrifying

bacteriaandthusthenitrogenousoxygendemandof thesesampleswouldnotbedetected.

Consequently,sucheffluentscouldbedeterminedby thetotal BOD5testto beofcomparableor

betterquality thantheunderloadedtreatmentplantswhich, in reality,wereproducinghigher

carbonaceousoxygendemandremovalefficienciesandbetteroverall treatment.A detailed

discussionofthisphenomenonis givenin thefollowing two articlesenclosedwith this submittal:

Attachment A: Nitrification in NODSTestIncreasesPOTW
Noncompliance,J.C. Hall andR.I. Foxen,JournaloftheWater
Pollution ControlFederation,Vol 55, No 12, ppl46l-l469,
December1983.
Attachment B: 30/30Hindsight,K.B. Carter,Journalofthe
WaterPollution ControlFederation,Vol 56, No 4, pp301-305,
April 1984.

This inconsistencywasrealizedby USEPAin 1984. USEPAsubsequentlydeterminedthatthe

useof carbonaceousBOD5, wasabettermeasurementofsecondarytreatmentremoval

efficienciesthanwastotalBOD5andthusauthorizedtheuseofCBOD5astheparameterfor such

determinations.At thattimetheAgencybeganissuingNPDESPermitsin Illinois with effluent

BOD limits definedin termsof CBOD5believingthat suchwastheoriginal intentoftheBoard.

Anothersourceofinformationon this mattercanbe foundin therecognizedsourceof

analyticalprotocolusedby ourindustry,StandardMethodsfor theExaminationofWaterand



Wastewater(StandardMethods). AttachmentC, enclosedwith this testimony,is acopyofthe

introductionto thesectiononbiochemicaloxygendemandfrom StandardMethods,
20

th Edition.

StandardMethodsclearlystatesthat; “Nitrogenousdemandhistorically hasbeenconsideredan

interferencein thedeterminationofBOD, asclearlyevidencedby theinclusionofammoniain

thedilution water.” Further,StandardMethodsindicatesthat only ultimateoxygendemand

(UBOD)will measureboth thecarbonaceousoxygendemandandthenitrogenousoxygen

demand.TheUBOD testexistsasonly aproposedanalyticalprocedureatthis time in Standard

Methods
20

th Edition. An incubationperiodofsixty (60)to ninety (90)daysis required.This is

obviouslynot thetypeof oxygendemanddeterminationthatwasconsideredwith theinitial

applicationof theBOD5effluentregulation.

TheIAWA believesthatthepresentactionbeforetheBoardregardingBOD is an attempt

to moreclearlydefinethewordingandterminologyofthis existingregulation,in accordance

with theBoard’shistoricalintent, andnot an attemptto affect a quantitativechangein allowable

dischargesofbiochemicaloxygendemand.TheaccuracyoftheBOD5testhasalwaysbeena

problembecauseofthevariablecontributionofthenitrogenousBOD5,to thepointthattheBOD5

testis of limited value. From aperformancemeasure,compliancemeasure,andfrom an

historicalregulatoryperspective,CBOD5 is theappropriatetestfor wastewaterdischarges.

IAWA appreciatesthis opportunityto providetestimonyandinput to this currentproceeding.

TheJAWA hasahistorybeforetheBoardofcontributingto thedevelopmentofprotectiveand

economicallyjustifiable waterquality andeffluent standards.TheIAWA wishesto continuewith

suchassistanceandwill remainat theBoard’sdisposalfor furtherassistancein thismatter.
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CERTIFICATE OF SERVICE

The undersignedcertifiesthat a copy ofthe foregoingWRIFFEN TESTIMONY OF MICHAEL

CALLAHAN ONBEHALF OF THE ILLiNOIS ASSOCIATIONOF WASTEWATERAGENCIESwas

flied by handdeliverywith the Clerkof theIllinois PollutionControlBoardandservedupontheparties

to whomsaidNotice is directedby first classmail, postageprepaid,by depositingin theU.S. Mail at 321

North ClarkStreet,Chicago,Illinois on Wednesday,February20, 2002.
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