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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

IN THE MATTER OF: )
)

PROPOSEDAMENDMENTS TO ) R 04-25
DISSOLVED OXYGEN STANDARD )
35 Iii. Adm. Code302.206 )

MOTION TO REPLACE WRITTEN TESTIMONY OF DR. JAMES E. GARVEY

INSTANTER

TheIllinois AssociationofWastewaterAgencies(“IAWA”), by its attorneysGardner

Carton& Douglas,movesto replacethewritten testimonyofDr. JamesE. Garveyfiledon June

15, 2004. In support,IAWA statesasfollows:

1. IAWA pre-filedwrittentestimonyofits witnessesonApril 19, 2004. Formatting

onpage2 of theWritten TestimonyofDr. JamesB. Garveywasfaulty andresultedin one

paragraphthat wasgarbled.

2. IAWA movesto replacethewritten testimonywith the attacheddocument.

WHEREFORE,IAWA movestheBoardto replacetheWrittenTestimonyofDr. JamesE.

Garvey.

RespectfullySubmitted,

Orieof theAttorneysforPetit)�f~
Roy M. Harsch
SheilaH. Deely
GARDNERCARTON & DOUGLAS LLP
191 N. WackerDrive — Suite3700
Chicago,IL 60606
312-569-1440
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CLERK’S OFFICE

BEFORETHE ILLINOIS POLLUTION CONTROL BOARD JUN 212004

IN THE MATTER OF: ) 0

PROPOSEDAMENDMENTS TO ) R 04-25
DISSOLVED OXYGEN STANDARD )
35 Ill. Adm. Code302.206 )

WRITTENTESTIMONY OF DR. JAMES E. GARVEY
FISHERIESAND ILLINOIS AQUACULTURE CENTER

SOUTHERN ILLINOIS UNIVERSITY, CARBONDALE, ILLINOIS

I amDr. JamesGarvey,AssistantProfessorin theFisheriesandIllinois

AquacultureCenteratSouthernIllinois Universityin Carbondale.I havebeenengaged

by theIllinois AssociationofWastewaterAgencies(IAWA), alongwith my colleague,

Dr. MattWhiles,to scientificallyevaluatethecurrentStateofIllinois dissolvedoxygen

standardandto providerecommendationsabouthowtheIllinois standardmightbe

revisedandupdated,if warrantedby ourscientific evaluation.

Both Dr. Whiles andI arebroadlytrainedin aquaticecology. My specialtyis the

ecologyof fishes,with muchof my researchfocusingon how environmentalconditions

affect fish physiology,abundance,anddistribution. My ShortCurriculumVita hasbeen

submittedasIA WA’s Exhibit 5. Dr. Whiles,aprofessorin theDepartmentofZoology,

is an experton theecologyofaquaticinvertebratesandtheirrole in streamsandlakes.

His ResumehasbeensubmittedasIAWA’s Exhibit 6. Our combinedexperience

qualifiedusto providean objectiveassessmentof thecurrentstateofknowledgeabout

howdissolvedoxygenaffectsaquaticorganismsandto evaluatethecurrentstatewide,

one-dayminimum standardof5 mg!L. Wedid not intensivelyevaluatetheapplicationof

thestatestandardsto LakeMichigan, andIAWA hasnot proposedto revisethat standard.



Dr. WhilesandI beganourassessmentby reviewingpublished,typically peer-reviewed

researchon how dissolvedoxygenaffectsaquaticorganismsandhow dissolvedoxygen

variesin lakesandstreams.We alsoreviewedtheNationalAmbientWaterQuality

CriteriaDocumentfor DissolvedOxygen(NCD) publishedby theUnitedStates

EnvironmentalProtectionAgency(USEPA)in 1986,andsubmittedasIAWA’s Exhibit

2. We evaluatedthecurrentmonitoringofwaterquality in Illinois andconferredwith

Illinois EPA concerningthescientificbasisfor thecurrentIllinois dissolvedoxygen

standard.Wethenprepareda written reportof ourfindings,which is submittedasIAWA

Exhibit 1.

In thefinal report,Dr. WhilesandI emphasizethat usingbiological-andhabitat-

quality criteriato evaluatesuitability for aquaticlife usein thesurfacewatersofIllinois

is ofparamountimportanceand shouldbe continuedto beemphasizedin monitoring

programs.It is unlikely that anyonewaterqualityparametersuchasdissolvedoxygen

concentrationwill capturethecapacityofastreamor laketo supportaquaticlife.

Althoughourrecommendeddissolvedoxygenstandardsaresufficientlyprotectiveof

aquaticlife in Illinois, we recommendthatregulatorsstriveto maintaindissolvedoxygen

concentrationswell abovetheseminimawhenpossible.We agreewith theconcerns

voicedby somecolleaguesthat thestateshouldmovetowardaregion-specificsetof

water-qualitycriteriaandaquaticlife goals,althoughcomprehensiveregionaldatato

guidethesedecisionsfor Illinois arenot yet available.

As theNCD suggests,dissolvedoxygenconcentrationsin lakesandstreams

fluctuatediurnally. Duringwarm,summermonths,dissolvedoxygenconcentrations

declinedue to water’sreducedcapacityto hold oxygenatelevatedtemperaturesandthe
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highrespiratorydemandofaquaticcommunities. A singledissolvedoxygenstandard

suchasthat in Illinois doesnot realisticallycapturethesediurnalandseasonal

fluctuations. Althoughcomprehensivesurfacewaterdataarelacking for thestate,many

pristineaquaticsystemslargelyunaffectedby agriculturalrun-offormunicipal

dischargesmostlikely experienceoccasional,non-lethaldeclinesin dissolvedoxygen

belowthestate’scurrentminimumof5 mg!L.

Ourrecommendationsin thereportincludeseasonallyappropriatemeansand

minimathatmorerealisticallyaccountfor naturalfluctuationsin dissolvedoxygen

concentrations,while remainingsufficientlyprotectiveofaquaticlife. These

recommendationsarebasedlargelyon potentialresponsesofall life stagesofnative

Illinois fishesthat fall in theNCD’s non-salmonidcategory.As with theNCD, wedefine

theseastypically warm-waterfishes,althoughmuchvariationin temperatureandoxygen

toleranceoccursamongtaxain this group.

Researchsummarizedin the 1986NCD wasusedto setourrecommended

dissolvedoxygenstandardsabovethoseconcentrationsexpectedto slightly impair

productionof fishes. Researchconductedsincepublicationofthereportgenerally

confirmsthat theseasonalstandardswerecommendaresufficientlyprotective~nffishes

andotheraquaticorganismsin Illinois surfacewaters. Duringspringthroughearly

summer,mostearlylife stagesof fishesandotheraquaticorganismsareproduced.These

earlyreproducingorganismsaretypically themostsusceptibleto low dissolvedoxygen

concentrationsandthusrequirethemoststringentprotection. Our reanalysisof data

within theNCD andourreview ofthe literatureledto thedevelopmentofastandard

proposedto be applicableduringMarch 1 throughJune30, which specificallyprotects
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theseearlylife stagesandincludesbothaone-dayminimum identicalto thecurrent

Illinois standardof 5 mgIL andaseven-daymeanof 6 mgIL. Duringwarmer,productive

monthsthroughouttheremainderoftheyearwhenspecieswith sensitiveearlylife stages

havelargelycompletedreproduction,werecommendaone-dayminimumof 3.5 mgIL

andaseven-daymeanminimumof4 mg/L, which is amorerealisticgeneralexpectation

for Illinois surfacewatersthanthecurrentminimumstandardof5 mgIL.

Our recommendedstandardsarebasedon ourcurrentunderstandingoftheshort-

andlong-termresponsesofaquaticorganismsto low dissolvedoxygen. In mostnatural

aquaticsystems,habitatusebyjuvenileandadult fish is largelyunaffectedby dissolved

oxygenuntil concentrationsdeclinebelow 3 mg!L. Acutelethaleffectson post-larval,

warm-waterfishesdo not occuruntil concentrationsdeclinebelow 2 mg/L. As wenote

in thereport,chroniceffectsof long-termexposureto low dissolvedoxygen

concentrationsarenot well understood.SeeIAWA Ex. 1 at 18. Someimpairmentof

growthlikely occursinmanywarm-waterspecieswhendissolvedoxygenconcentrations

arechronicallybelow 4 mg/L, whichnoneof ourrecommendedstandardsallow.

Initially, Dr. WhilesandI summarizedour findings andoutlinedour

recommendationsin a draftreportthatwasdistributedto IAWA andtheIllinois

DepartmentofNaturalResources(IDNR). Dr. Whiles alsopresentedourfindings to a

specialmeetingofIAWA thisspring, whererepresentativesfrom Illinois EPA (ILEPA)

andPrairieRiversNetworkwerepresent.During this time, I alsodistributedthedraft

reportto theU.S. Fish andWildlife Service,Region3, CartervilleFisheriesResource

Office; theU.S. FishandWildlife Service,Region3, EcologicalServicesSub-Office;the

IDNR, Office of ResourceConservation;theIDNR, Office ofRealtyandEnvironmental
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Planning,Division ofNaturalResourceReviewandCoordination;the Illinois Natural

History Survey/U.S.GeologicalService,Long-TermResourceMonitoring Program,

GreatRivers Field Station;andtheIllinois ChapteroftheAmericanFisheriesSociety

(ILAFS). OnJune10, 2004,I metwith theextendedExecutiveCommitteeoftheILAFS

to discussthereport. Questionsvoicedby manyoftheparticipantsof theIAWA meeting

heldthis springwereansweredin thefinal draft of thereport. After circulatingthedraft,

I receivedinformalcommentsfrom theIDNIR Office ofResourceConservation,which

alsowere addressedin the final draft. TheIDNR Office ofRealtyandPlanning

informally foundthescienceto supporttherecommendedchanges.Duringmy recent

meetingwith theExecutiveCommitteeoftheILAFS, I answeredquestionsaboutthe

reportandtheproposedchangesto thecurrentIllinois standards.I agreedwith the

primaryconclusionofthegroupthat asetof regionalstandardsareneededfor Illinois.

Theothergroupshaveprovidedneitherinformalnorformal feedbackto meto date.

A letterdated28 May2004writtenby Ms. BethWentzelofPrairieRivers

Networkto theDivision ofWaterPollution Control, ILEPA raisedseveralspecific

concernsaboutour report. Ms. Wentzelnotedthatourreportwasnot entirelyconsistent

with theNCD. AlthoughtheNCD recommendsadoptingthemostconservative

standardsfor all earlylife stagesoffish throughthirty-daysposthatchingwheneverthese

life stagesoccur,ourreportonly recommendsadoptingtheseconservativestandards

throughJune.Of theforty-eight fish taxain Illinois thatwesurveyed,forty likely

completethereproductiveportionof theirlife cycleby theendofJuneor earlier

throughoutIllinois. Given thatfluctuatingoxygenconcentrationsoccurnaturallyin

Midwesternstreamsandlakesduring summer,theremainderofspeciesthatcontinueto
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reproduceduringthesemonthsmusthaveadaptationsthatallow themto persistwhen

ambientoxygenconcentrationsoccasionallyapproachourrecommendedsummer

minimum. Hence,ourreportindeeddepartsfrom theNCD in thatit attemptsto generate

morerealisticexpectationsfor dissolvedoxygenconcentrationsandtheresponsesof

nativeaquaticlife in Illinois.

Anothercriticismvoicedby Ms. Wentzelwasthatwe failed to addressthe

responsesofcool-waterspeciessuchassmallmouthbassin ourrecommendedcriteria.

This is untrue. Thesespeciesweregenerallygroupedunderourwarm-water

categorization,becausetemperaturerequirementsofnon-salmonidfishesarenotwell-

delineated.Rather,species-specifictemperatureneedsvarywidelyalongagradientfrom

cool to warmwateramongfish in theMidwest. Althoughcold-watersalmonidscanbe

categorizedby theirhigh oxygenand low temperaturerequirements,I know ofno

specificresearchthatidentifiesMidwesterncool-waterfishesashavingsubstantially

differentoxygenrequirementsduringnon-reproductiveperiodsthanwarm-water

counterparts.Themain differencebetweenspecieswith cool-andwarm-water

requirementsappearsto be theirtemperature-dependentgrowthoptimaandlethal

maximumtemperatures,which is a separateissueregardingtheinteractionbetween

habitatqualityandtemperature.Interestingly,althoughsmalimouthbassis specifically

listed in theNCD asa sensitive,cool-waterfish, it hassimilartemperaturerequirements

asmanyconventionalwarm-waterfishes. Further,smallmouthbassadultshavea

minimumlethaldissolvedoxygenlimit of 1.2 mgIL (seeTable I, IAWA Ex. 1), which is

well belowour recommendedIllinois minimumstandard.
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Ms. Wentzelnotedthatweomittedathirty-daymeanstandardfrom our

recommendations,althoughsuchalong-termmovingaverageis recommendedin the

NCD. In ourview, fishesandotheraquaticorganismswill respondat amuchshorter

time scaleto decliningoxygenthanthirty days,requiringamorefrequentlyupdated

movingaverageofsevendays. A thirty-daymeanmay erroneouslymissperiodsof

chronicallylow dissolvedoxygenif high concentrationsoccurduringtheremainderof

thethirty-daymonitoringperiod.

Anotherargumentmadeagainstourreport’svalidity is thatit focusesprimarily on

fish. Fishwere selectedastheregulatoryfocusbecausetheywerethemodelin theNCD

and,asit wasin 1986,mostresearchon dissolvedoxygenis availablefor this group.

Fisharealsoofrecreationalandeconomicimportance.Although thedatafor othertaxa

areindeedquite limited, wedid addressthe influenceof dissolvedoxygenon other

organisms,specificallymusselsand aquaticinsects,andhavefoundapatternthat appears

to be consistentwith thatfor fish. As we outlinein thereport,speciesthathavehigh

oxygenrequirementstendto inhabitareasof consistentlyhigh andenvironmentally

predictabledissolvedoxygenconcentrations.In a stream,thiswouldbeariffle habitatin

whichhigh gaseousexchangeoccursbetweenthewaterandtheatmosphere.In our

report,werecommendquantifyingoxygenin areasand duringtimeswhendissolved

oxygenconcentrationsareexpectedto be lowestsuchasastreampooibeforedawn.

Theselocationsshouldbemoresusceptibleto decliningoxygenthanareasin which high

exchangeelevatesoxygenconcentrationsandtypically harborsthemostsensitivespecies

suchasdartersandmayflies.
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Wetakeissuewith Ms. Wentzel’ssuppositionthatourrecommendationswould

renderIllinois’s dissolvedoxygenstandardstheweakestin thenation. I haveassessed

thestandardsforourpeerStateofOhio. Fromwhat I understand,Ohio hasvarious

aquaticusedesignationsthataresimilar to butmorespecificthanthoserecommendedfor

Illinois. Eachofthesespecificdesignationshasadifferentdaily minimumandone-day

averagedissolvedoxygenconcentration.Probablythemostcommondesignationfor

surfacewatersin Ohio is “warm water”which includesadaily minimumof4 mgIL anda

one-dayaverageof5 mg/L, which appearsto applyto theentire year. Clearly, Ohio’s

generalstandardis lessconservativethanourrecommendedstatewidestandardduring

spring,becauseits minimumof 4 mg!L is 1 mg/L lessthanourproposedminimum

standard.And Ohio’sminimumis not significantly differentthanourproposedminimum

standardof3.5 mg/L duringtheremainderoftheyear. Ohio’s seasonalsalmonidand

coldwaterdesignationsareanalogousto theLakeMichiganstandards,whichwedo not

recommendmodifying.

In my assessment,the largestdifferencebetweencurrentstandardswithin Ohio

andIllinois is that Ohio hasdevelopedmoreregional-specificcriteriato protectwaters

that theydeemimportant. Ohio’s “exceptionalwarmwater” criteriaarevery similar to

thosethat Illinois currentlyhasadoptedfor theentirestate,whereOhio’s daily minimum

is 5 mg/L andits one-dayaverageis 6 mg/L. Giventhat all thesurfacewatersin Illinois

would certainlynot becategorizedas“exceptional”,it is clearthatthecurrentgeneral

aquaticuseIllinois dissolvedoxygenstandardis too strict. Our recommendedstandards

do providesimilarprotectionasOhio’s “exceptional” watersduringthecritical peak

reproductivetimesoftheyear.
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Duringmy conversationswith otherscientists,resourcemanagers,andwater

regulators,I havereceivedmanycommentsabouthow therecommendedstandardsare

basedon soundscienceandneededin thestate. I recognizeandsomewhatunderstand

theperceptionby someindividualsthatourrecommendationswould weakenthe Illinois

standards.However,theweightof informationavailablefor aquaticorganismssuggests

that theproposedstandardssetmorerealisticexpectationsfor surfacewatersin Illinois

andwill not degradethebiological integrity ofthesesystems. I agreethatmoreresearch

is neededin manyareasandhopethattheproposedstandardchangeswill beviewedas

one stepin adynamic,continuingprocess.It is my view that thestateshouldmove

towarddevelopingregion-specificbiotic integrity,habitatquality, andwaterquality

criteria,ascrediblelong-termdatasetsbecomeavailable.

CHO2/22318249.2
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CERTIFICATE OF SERVICE

• Theundersignedcertifiesthat acopyoftheMotion To ReplaceWritten Testimony of

JamesE. Garveywas filed by handdeliverywith theClerk oftheIllinois PollutionControl

Boardandserveduponthepartiesto whomsaidNoticeis directedby first classmail, postage

prepaid,by depositingin theU.S. Mail at 191 WackerDrive, Chicago,IL onMonday,June21,

2004.
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