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RECEIVED
CLERK’S OFFICE

BEFORE THE ILLINOIS POLLUTION CONTROL BOARD JU~212004
STATE OF ILLINOIS

IN THE MATTER OF: Pollution Control Board
)

PROPOSEDAMENDMENTS TO ) R2004-025
DISSOLVED OXYGEN STANDARD ) Rulemaking - Public Water
35 ILL ADM. CODE 302.206 )

)
)

MOTION TO SUSPENDCONSIDERATION OF PROPOSEDAMENDMENTS TO THE
DISSOLVED OXYGEN STANDARD PENDING DEVELOPMENT OF DRAFT

IMPLEMENTATION RULES

TheEnvironmentalLaw & PolicyCenteroftheMidwest,PrairieRiversNetworkandthe

SierraClub herebymovethattheBoardsuspendconsiderationoftheproposalto loosen

dissolvedoxygenstandardsuntil theBoardis presentedwith thedetailsregardingthe

implementationrulesthattheproponentsexpectwill beadoptedto implementtheproposed

standard.In supportofthismotion,movantsstate:

1. Intheirpetition,pre-filedtestimonyandtestimonygivenat thehearingheldJune29, 2004,

thepetitionerIllinois AssociationofWastewaterAgencies(“IAWA”) makesfrequent

referenceto implementationproceduresto beadoptedby theIllinois Environmental

ProtectionAgencythat areto complementtheproposedstandardschangesandprovide

protectionsto Illinois Watersandaquaticlife thatarenotpresentin theproposedstandards.

ThetestimonyofIAWA’s principal witness,ProfessorJamesE. Garvey,explicitly proposes

recommendationsregardingmonitoringtimes,locationsandmethodsthat canonly bemade

enforceablethroughadoptionofimplementationrulesby IEPA. Two sentencesin the

proposedstandardsappearto anticipateadoptionof implementationrulesthat will require
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certainmonitoring,but thesesentencesstatinghow certainmonitoringshouldbe donedo not

provideanyofthenecessarydetailsandwouldnothavetheforce oflaw.

2. Particularlygiventhemisunderstandingthatarosefrom~theadoptionin 1996of ammonia

standardswithouttheBoardhavingspecificknowledgeofimplementationproceduresthat

wouldbeadoptedby theAgencyunderthosestandards(R94-01),theBoardhasrequiredthe

Agencyto presentevidencein thestandardsproceedingofanyimplementationrulesto be

adopted.This is verysoundpolicy astheenvironmentalandeconomiceffectsofproposed

standardsrevisionscanbemarkedlyaffectedby theimplementationrulesadoptedunderthe

standards.

3. In this case,thepetitionerhasnotpresentedeventhebarestoutlineofthe implementation

rulesthattheAgencywill or shouldadopt.As ofJune29, thereapparentlyhadnot evenbeen

seriousdiscussionsby thepetitionerwith theAgencyregardingrulesregardingmonitoringor

howthemonitoringthat thepetitioner’sproposalpresumeswill occurcouldbedoneorpaid

for.

4. Thereis no needfor theBoardto rushto considerthis proposedchangewithouthaving

accessto informationregardingimplementationrules.First ofall, no standardschangescan

go into effectuntil theyareapprovedby theU.S. EnvironmentalProtectionAgency.Alaska

CleanWaterAlliancev. U.S. EPA. 1997U.S. Dist. LEXIS 11144,27 ELR 21330(W.D.

Wash.1997)Under40 CFR 131.6(f),U.S.EPA cannotconsiderapprovalofIllinois

standardsuntil presentedwith “informationongeneralpoliciesapplicableto statestandards
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whichmayaffect theirapplicationandimplementation.”Thereis thenno advantagein the

Boardracingthroughto a decisionon astandardsrevisionwithoutknowledgeofthe

implementationrules.Thestandardsrevisioncannotgo intoeffectwithoutdevelopmentof

the implementationrules.

5. Moreover,thereis no urgencyfor makingtheproposedchange:

a. Illinois is allowedto havedissolvedoxygenstandardsthataremoreprotectivethanthe

existingfederalNationalCriteriaDocument(HearingExhibit 2). Anyway, thecurrent

Illinois standardsarenot, in fact,moreprotectivethantheNCD.

b. Thereis no evidencethat anytotal maximumdaily loadstudiesto bedonein thenext two

yearswill beaffectedby thedissolvedoxygenstandard.

c. Developmentofnutrientstandardswould notbe facilitatedby adoptionofrevised

dissolvedoxygenstandards.NutrientscauseimpairmentsofIllinois watersthat arenot

directlyrelatedto minimumoxygenlevels.

d. It is unclearthatany treatmentcostsarenowbeingincreasedasaresultofthecurrent

dissolvedoxygenstandards.If therearesuchcosts,theyshouldbeexaminedon a case-

by-casebasis.Theycannotproperlybeusedasajustification for aprecipitantchangein

statewidedissolvedoxygenstandards.

6. A hearingin this matteris currentlyscheduledfor August12, 2004,in Springfield.It is not

aneconomicaluseofthetimeandresourcesoftheBoardor theparticipantsto holdthe

hearingasscheduled.In additionto thelackofanyinformationasto implementationrules,
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basicinformationregardingtheU.S. GeologicalSurveydissolvedoxygenstudies,on which

theJAWA reliesin its petition,hasonly veryrecentlybeenmadeavailableto theparties.The

dataproducedby thosestudiesis complexandwill requireweeksto analyzeproperly.

Moreover,datacollectedby ProfessorGarveyandsomeofhis studentsin Ohio River

tributaries,on whichProfessorGarveyhasrelied in formulatingkeyportionsofhis opinions,

hasstill notbeenmadeavailableto themovants.

7. Movantswill certainlynotbe readyto offer testimonyregardingtheproposalonAugust 12

giventhelackof:

— informationaboutimplementationprocedures,

— thelackoftime to identify andanalyzethedissolvedoxygendataon whichtheIAWA

relies,

— theneedto identify therangeof aquaticlife presentin thewatersbeingusedbyDr.

Garveyasrepresentativeofall Illinois waters,and

— theneedto identify all oftheIllinois aquaticlife thatmaybeaffectedby theproposed

weakeningofstandards.

8. If thehearingis held in thismatteronAugust12, it shouldbe limited to presentationby

ProfessorGarveyofhis expertopinionsassupplementedby studyofthedataprovidedby

USGSandtheOhio RivertributarydataofDr. Garveyandhis students.Any furtherhearing

shouldnotbescheduleduntil suchtime asspecificinformationis providedaboutthe

implementationproceduresto beused,includingdataonhow theAgencywould find the

resourcesneededto follow them.Preferablythis informationregardingimplementation
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procedureswill comein theform ofdraft rulesthathavebeenacceptedasworkableby

Illinois EPA.

9. A memorandumin supportofthis motionis beingfiled with thismotion.

WHEREFORE,SierraClub, ELPCandPrairieRiversNetworkmovethattheBoard

orderthat considerationofthepetitionbesuspendeduntil suchtime asthepetitionerpresents

evidenceasto thespecificimplementationrulesthatit is expectedwill beadoptedto implement

theproposedstandardsandthenumerousrecommendationsregardingmonitoringthat aremade

by its expertin thisproceeding.

Respectfullysubmitted,

Albert F. Ettinger
SeniorStaffCounsel,EnvironmentalLaw &
Policy Centerand counselin this matterfor
Prairie RiversNetworkandSierra Club

July21,2004
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CLERK’S OFFICE
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD

STATE OF ILLINOIS
Pollution Control Board

IN THE MATTER OF: )
)

PROPOSEDAMENDMENTS TO ) R2004-025
DISSOLVED. OXYGEN STANDARD ) Rulemaking - Public Water
35 ILL ADM. CODE 302.206 )

)
)

MEMORANDUM IN SUPPORT OF MOTION TO SUSPENDCONSIDERATION OF
PROPOSEDAMENDMENTS TO THE DISSOLVED OXYGEN STANDARDS PENDING

DEVELOPMENT OF DRAFT IMPLEMENTATION RULES

Thepetitionfor changesto thedissolvedoxygen(“DO”) standardsfiled by theIllinois

AssociationofWastewaterAgencies(“JAWA”) is not ripe for considerationby theBoard.

IAWA with its petitionhasraisedimportantquestions;someofwhichwill haveto be

addressedin thecomingyearsby theBoard.Also, IAWA is to becommendedfor enlisting

ProfessorJamesGarveywho haspresentedinterestingstudiesand scientifichypotheses.

However,thebasicstudieson dissolvedoxygenlevelsin Illinois watersonwhichthe JAWA

petitionandProfessorGarveyrely,havenotbeenadequatelyanalyzedandhavenotbeen

availableto thepublic long enoughto allow ascientificallysoundreviewprocess.More

critically, implementationrulesthatarepresupposedby thepetitionand that arenecessaryfor

allowing anyamendmentsto Illinois dissolvedoxygenstandardshavenotevenbegunto be

formulated.

TheEnvironmentalLaw & PolicyCenteroftheMidwest,PrairieRiversNetworkandthe

SierraClub areopento discussionsoftheIllinois dissolvedoxygenstandards.But revisions
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shouldnotbeconsideredby theBoarduntil afterthenecessaryimplementationruleshavebeen

developedandthecritical scientificdatahasbeencollectedandanalyzed.

If theBoardfollows its own soundpastpracticeswith regardto thispetition,it will

suspendconsiderationofthepetitionto allow developmentof implementationprocedures.This

would alsoallowproperdevelopmentand analysisoftheevidenceregardingIllinois dissolved

oxygenlevelsandtheireffecton all thestate’saquaticlife.

Thereis no reasonto considerchangesto thedissolvedoxygenstandardsbeforethe

necessaryimplementationruleshavebeendevelopedandtherehasbeenadequatetime-to

analyzethedataon which thepetitionrests.Federallaw doesnotrequireorevenencourage

Illinois to weakenits currentdissolvedoxygenstandards.Thereis no reasonto believethat

adoptingdissolvedoxygenamendmentsnow,evenif thatcouldbedonein ascientificallysound

manner,will aid in developingnutrientstandards.It is unclear~thatamendmentsto thedissolved

oxygenstandardswill affectdevelopmentoftotal maximumdaily load(TMDL) studiesrequired

by 33 U.S.C. § 13 13(d)ortheirimplementationandtherehasbeenno specifictestimony

indicatingthat anyNPDESpermit limits arenow beingaffectedby the currentdissolvedoxygen

standards.

I. The Board ShouldAwait Presentationof Information on theProposed
Implementation RulesBeforeConsidering this ProposedAmendment to Standards

In its petition,pre-filedtestimonyandtestimonygivenatthehearingheldJune29, 2004,

theIAWA makesfrequentreferenceto implementationproceduresto beadoptedby theIllinois

EnvironmentalProtectionAgency(“IEPA”). TheIAWA proposalitselfalludesto these

procedureswith two provisionsregardingtheformsofdissolvedoxygenmonitoringthat

“should” be done.Theseimplementationproceduresareto complementtheproposedstandards
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changesandprovideprotectionsto Illinois watersandaquaticlife that arenotpresentin the

proposedstandards.SeeHearingExhibit 1 pp. 4, 38-40.

Testimonygivenin responseto questionsaskedattheJune29hearingfurthershowsthat

thepetitionandIAWA’s principlewitness,ProfessorGarvey,presumethat implementation

procedureswill beadoptedthatwill renderthestandardsproposalmoreprotectiveof Illinois

aquaticlife. Askedaboutcertainmonitoringproposalshemade,Dr. Garveytestifiedasfollows:

Dr Garvey:In ourreportwerecommendtakingtheoxygenmeasurementsatthe
placewherethemidgeswouldbe,not wherethemayflieswould be,which we
would considerthemostconservativeplaceto measureoxygen.
Mr. Ettinger:Okay.You recommendthat.How do you expectthat
recommendationto be implemented?
Dr. Garvey:I hopetheIllinois EPA will basicallyadoptthatin their
implementationguidelines.I mean,that’snot myjob. It’s just arecommendation
that[Dr.] WhilesandI made.
Mr. Ettinger: But youhopetheIllinois EPAwill do that?
Dr. Garvey:Well, if they’regoingto follow ourreportsure.(Tr. 118)

Later, in responseto aquestionby Ms. Alisa Liu it wasconfirmedthatIAWA expects

Illinois EPA to write implementationprocedures,but thatdraftingofimplementationprocedures

hasnotprogressedbeyondthestageof“hoping”:

Ms. Liu: I noticedthat althoughyou recommendedthosethings,theydidn’t
actuallyshowup in theproposal.Is that somethingthat you’replanningto
proposeto theEPA to put into theirimplementationprocedures?
Dr. Garvey:Youknow,Matt Whilesand I talkedaboutthis. I think — our
understandingis andthat’sobviously,somethingto bediscussedhereis — the
beliefwouldbe thatthatwould endup in theimplementationofthis, youknow,
whenIEPA is figuringouthowto do this. Soourhopewouldbe thatthiswould
be included.
Ms. Liu: Is it IAWA’s intent to proposesomethingto theagencyin termsof
implementationproceduresorareyou relyingon the agencyto comeupwith —

Mr. Streicher: No. We werehopingto workwith theagencywhenthey
developedthoseimplementationprocedures.
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Later,Mr. RoyHarsch,IAWA counsel,testifiedthatit is anticipatedthataprocesswill

beginin thenextfewmonthsthatwill leadto thedevelopmentof implementationrules. (Tr. 200)

UnlesstheBoardintendsto buy “a pig in thepoke” it reallyshouldnot adoptstandards

thatpresumetheadoptionofimplementationruleswithout obtainingclearevidenceasto the

rulesthatwill beadopted,orwhat theywill accomplish.Recenthistorymakesclearthe

importanceoftheBoardseeingproposedimplementationruleswhenconsideringstandards.

In theR94-1(B) ammoniawaterqualitystandardsproceeding,therewasdiscussionofthe

implementationproceduresregarding“effluentmodifiedwaters”(See35 Ill. Adm. Code

302.213) andanumberofotherissuesregardingimplementation,but theBoardandthepublic

werenot showna draft ofthe implementationrulesprior to adoptionofthestandards

amendment.This resultedin seriousdisputesthat delayedconsiderationofhundredsofpermits.

In R02-19,Mr. MichaelCallahanon behalfoftheIAWA testifiedregardingtheseriousproblems

whichresultedfrom thepartiesto R94-1(B)comingawayfrom theproceedingwithout aclear

understandingofthelikely implementationproceduresfor thenewstandards.(R02-l9, Callahan

Testimony,March 25, 2002,Tr. 16,25-8) Basedon this badexperience,JAWA did not go

forwardwith its 2002ammoniaproposalwithoutbeingconfidentoftheimplementationrules

thatwould beappliedby theAgency.(Id.)

After R94-1(B),theAgencyprovidedtheBoardwith draft implementationruleswith

regardto two waterquality standardsproposals,R97-25 (theGreatLakesstandards)andRO1-13

(Antidegradation).In bothcases,the ability oftheBoardand thepublic to understandhow the

standardswouldbeimplementedwascritical to theproceeding.As wasstatedby IEPA’s Toby

Frevertin RO1-13in describingthedraftAgencyimplementationproceduresthatweresubmitted

in thatproceedingwith theAgencyantidegradationstandardproposal:
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TheAgencyhasattachedasanexhibit to this rule makingits proposedprocedures
to implementtheBoard’sstandardduringIllinois EPA’s administrationofthe

permit programs.

Webelieveit is importantto identify up front how theAgencyintendsto operate
this administrativeresponsibility.And thatproposedsetofproceduresis thereto
makeavailableto permitapplicantsandotherinterestedpartiestheprocessthat
wethinkwewould follow. (R0l-13,proceedingsofNovember17, 2000, Tr. 20-
1)

In R02-11 theBoarddid decideto sendto First Noticecertainwaterquality standards

althoughthe implementationprocedureshadnotbeenpresentedto theBoard.TheBoard

explainedthis decisionin an Opinionand Orderof June20,2002,stating:

In general,theBoardagreesthat seeingimplementationproceduresfor thewater
quality standardsis important. TheBoard’shearingofficer stronglyurgedthe
Agencyto providetheBoardwith copiesofthe implementationrulesaspartof
theAgency’scomments.Tr.2 at 149 TheAgencychosenot to do so.While it
wouldbehelpful to know theimplementationproceduresin developing
comprehensivewaterquality regulations,in this proceedingtheBoardbelieves
thattheAgencyhassufficientfederalguidanceandexpeiienceto develop
implementationprocedureswhich ensurethatwaterqualitystandardsare
protectiveofaquaticlife.

In this regard,theBoardnotesthattheAgencyhasbeenissuingpermits
implementingtheGeneralUseWaterQuality Standards,includingstandards
basedon hardnessfor anumberofyears.Further,theAgencyhasalready
developeddetailedproceduresfor implementingtheLakeMichiganBasinWater
Quality Standardsthataddressreasonablepotentialdetermination.See35 Iii.
Adm. Code352.

Thesituationin whichtheBoardallowedastandardschangeto go to FirstNoticewithout seeing

implementationproceduresin R02-11 couldhardlybemoredifferent from thesituation

presentedto theBoardin the instantproceeding.Here,everythingstronglysupportsfollowing

theBoard’sgeneralpracticeofrequiringsubmissionofimplementationproceduresbefore

consideringamendmentsto standards.No federalguidanceorotherinformationhasbeen

presentedwith thepetitionto showwhattheimplementationprocedureswouldbe like. No one
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suggests that IEPAhasanyexperienceinperformingdissolvedoxygenmonitoringordeveloping

permit limits in awaythatwould follow ProfessorsGarveyandWhile’srecommendations.

Indeed,IEPA indicatedat theJune29 hearingin thisproceedingthatit hadno ideahowIAWA’s

proposalmight beimplemented.Regardinghow IEPA might implementtheIAWA proposal,

Mr. Freverttestified:

• We’ll getto thatandhelpyoudealwith that later,but I’m not preparedto go into
anydetail today.My eyesarerolling and I’m thinkingwe’re speculatingaboutall
sortsofexotic,expensivemonitoringrequirementsandpermittingconditionsand
otherthingsthathaveincrediblesecondaryandtertiaryimpacts,so don’t askme
to answertoday.(Tr. 144)

Certainlyit wouldnotbeprudentfor theBoardto adoptstandardsamendmentsbasedon

theassumptionthattheywill beimplementedwith themonitoringandpermittingprocedures

recommendedby Dr. Garvey.Ouronly hintasto whattheAgencythinksof theGarvey/While’s

recommendationsis thattheymake“eyesroll” andmaybe too“exotic” or expensiveto use.

As notedby Boardstaff(Tr. 139),IAWA’s proposeddissolvedoxygenstandardsdo not

provide forthemonitoringthatIAWA’s expertrecommendsfor theimplementationofthe

standards.Further,theIAWA proposalis not nuanced.It reducestheminimumto 3.5 mg/L in

everywaterbody in thestateexceptfor LakeMichiganno matterhow exceptionalthewater

body,wherethewaterbody is located,thenatureof thewaterbody andwhat speciesarefound

in thewater.Within waterbodies,theproposaldoesnot differentiatebetweensamplestakenin

riffles andthebottomofreservoirpools.It alludesto implementationproceduresby indicating
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howcertainmonitoring“should” be done,but the likely effect oftheseprovisionsis anythingbut

clear.’

If IAWA is benton going forward atthis time,it couldproposeimplementation

proceduresitselfandaskthat theybeadoptedasBoardrules.2However,if IAWA wantsto work

out implementationprocedureswith IEPA andotherparties,it shouldcomebackto theBoard

afterit hasdoneso.3It shouldnot asktheBoardto adoptstandardson theassumptionthat

implementationprocedureswill beadoptedwithout giving theBoardandthepublic arealistic

ideaofwhatthoseimplementationprocedureswill look like.

In additionto thelackofimplementationrules,thereareahostof otherreasonswhy

moretime is neededbeforetheBoardcanjudiciouslyconsiderchangesto thedissolvedoxygen

standards.Time is neededto analyzethedataandscienceallegedto supportthe IAWA proposal.

At thetime ofthehearing,neitherIAWA’s expertnoranyoneelsehadhadtimeto considerthe

FoxRiver dataorUnitedStatesGeologicalServicedatathatis allegedto supporttheproposal.

(Tr. 177)TheOhio Rivertributarydatacollectedby ProfessorGarvey’s studentson whichhe

relieshasnotbeenprocessedorsubjectedto peerreview.(Tr. 87, 114-15)Datahasnotbeen

1 Justwhatis the legal effectofsayingin astandardthat certainmonitoring“should” be donein
aparticularmanner?Doesthat somehowcompelthedatabecollectedin thatmanner?If a
violationis foundin amannerthat doesnot complywith themannerthat“should”beused,does
thatmeanthat theviolationdoesnot countandeveryonecango onpollutingasif theviolation
wasnot found?
2 In theGreatLakesWaterQuality Standardsproceedingandtheantidegradationproceeding,
languageoriginallyproposedfor AgencyimplementationprocedureswasadoptedasBoard
regulations.
~No standardschangescango into effectuntil theyareapprovedby theU.S. Environmental
ProtectionAgency.AlaskaCleanWaterAlliancev. U.S. EPA, 1997U.S. Dist. LEXIS 11144,27
ELR 21330(W. D. Wash. 1997)Under40 CFR131.6(f),U.S. EPA cannotevenconsider
approvalofIllinois standardsuntil presentedwith “information on generalpolicies applicableto
statestandardswhichmayaffecttheirapplicationandimplementation.”
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collectedon the fish assemblagefor thelimited numberofwatersfor whichthereis dissolved

oxygendata(Tr. 182)althoughIAWA proposesto amendstatewidestandardsbasedonscientific

conclusionsdrawnfrom theapparentlyhealthyfisheryin thosefewwaters.4

II. There is no urgencyfor making the proposed change

JAWA offers anumberofpracticalreasonsfor theBoardto amendIllinois’ dissolved

oxygenstandards.Noneofthesereasonssupportgoing forwardto considerapetitionwithoutthe

Boardbeingableto reviewthenecessaryimplementationproceduresandscientificdata.

A. Federal law doesnot forbid Illinois having dissolvedoxygenstandardsmore
protective than thefederalNational Criteria Documentand, in any event, the
current standardsarenot more protective than theNCD.

Mr. Harschatthehearingsuggestedasareasonfor adoptingtheproposalthat, “Under

theCleanWaterAct, Section33 U.S. Code1331(c):Statesarerequiredto revisewaterquality

standardswithin threeyearsoftheadoptionofnationalcriteriaby USEPA.” (Tr. 10) Mr. Harsch

thenmadestatementsthat couldhavebeenunderstoodto meanthatthecurrentdissolvedoxygen

standardsshouldhavebeenrevisedwithin threeyearsofthe issuanceoftheApril 1986U.S.

EPANationalCriteriaDocument(“NCD”) to conformto that document.(Id.) WhateverMr.

Harschintendedto say,theBoardcertainlyshouldnot raceto adoptnewstandardsbasedon a

misunderstandingoffederalrequirements.

~In fact,thereis ahostof otherstudiesanddatathatshouldbe collectedbeforeIllinois dissolved
oxygenstandardsareweakened.As statedby Dr Garvey,thereis currentlyno regionspecific
datafor Illinois (Tr. 46), thereis very little pre-dawndata(Tr. 84-5),studiesthatmightbe
relevantto endangeredspecieshavenotbeenassembled(Tr. 92), riffle DO levelshavenotbeen
measuredalthoughthat needsto bedone(Tr. 93),andthereareno studiesofthe chroniceffects
of low DO levelsonaquaticlife thatcanbç trusted.(Tr. 114)
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First, 33 U.S.C. § 1313(c)doesnotrequireIllinois to conformto the 1986NCD. Section

1313(c) oftheCleanWaterAct requiresstatesto adoptcriteria“for all toxicpollutantslisted

pursuantto section1317(a)(1)for which criteriahavebeenpublished...“ But dissolvedoxygen

is notapriority toxic pollutantsubjectto Section13l7(a)(1);it is not atoxic pollutantat all.

Illinois is certainlynotprohibitedfrom havingdissolvedoxygenstandardsthat arestrongerthan

theNCD. Apparentlyeverystatein theregionhasstandardsasstringentasIllinois’ with the

debatableexceptionofOhio. (Tr. 164-5)~

More critically, Illinois’ currentdissolvedoxygenstandardsconformto theNCD; the

JAWA proposedstandardsdo not. The 1986NCD providesfor standardsidenticalto thecurrent

Illinois dissolvedoxygenstandardsof6.0 mg’L for the7 dayaverageand5.0 mg/L minimumfor

all periodsof theyearin which earlylife stagesarepresent.This includesall embryonicand

larval stagesandall juvenile formsup to 30 daysfollowing hatching.(IAWA Ex.2p.34)6The

NCD providesfor lessstringentstandardsduringperiodsin whichearlylife stagesarenot

presentbut limits this provisionwith averyimportantcondition:

Theflexibility affordedby suchadichotomy[betweenearlylife stagesandother
periods] in criteriacarrieswith it theresponsibilityto accuratelydeterminethe
presenceorabsenceofthemoresensitivestagespriorto invocationofthe less
stringentcriteria. Suchpresence/absencedatamustbemoresite-specificthan
nationalin scopeso thattemperature,habitator calendarspecificationarenot
possiblethis document.In theabsenceofsuchsite-specificdeterminationthe
defaultcriteriawould bethosethatwould protectall life stagesyear-round
(HearingExhibit 2. pA) (emphasisadded)

~Ohio’s standards,unlike theIAWA proposal,do not violatethe 1986NCD becauseOhiohas
apparentlydonethesitespecificidentificationofexceptionalwatersand sensitiveperiodsthat it
is necessaryto do undertheNCD if it is intendedto adoptstandardsthat do not protectearly
developmentstagesfor thewholeyear.
6 TheIAWA proposaldoesnot evenprovidefor a30 dayjuvenileperiodfor thefederally
endangeredpallid sturgeon.(Tr. 174)
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ProfessorGarveyhasrepeatedlyacknowledgedthatsite-specificdatais not availablefor

Illinois andthattheIAWA is notproposingsite-specificstandards.(Tr. 51, 58, 133-4)

Accordingly, thecriteriarecommendedby the 1986NCD areessentiallyIllinois’ currentcriteria.

Certainly,theIAWA hasofferedno site-specificjustificationthatwould allow Illinois to claim

themorelenientstandardsfor the entirestateandfor morethantheperiodNovemberthrough

Februarythat wasproposedby IAWA andDr. RobertSheehanin R94-01 astheperiodwhen

sensitivelife stagesarenotpresent.7

If theobjectis to conformIllinois’ dissolvedoxygenstandardsto federalcriteria, Illinois’

standardsshouldbeleft alone.

B. Proper developmentof nutrient standardswould not be assistedby adoption
of a reviseddissolvedoxygenstandardsbecausenutrients causeimpairments
ofIllinois waters that arenot directly related to minimum oxygenlevels.

AnotherconsiderationIAWA submitsto supportadoptionnow oflessstringentdissolved

oxygenstandardsis thefact thatnutrientstandardsarenowbeingdevelopedfor Illinois. See

TestimonyofMichael Callahan.(Tr. 31)8 Actually, dissolvedoxygenstandardsmaybelargely

irrelevantto thedevelopmentofnutrientstandards.Nutrientstandardsandcontrolson nutrient

pollution areneededassoonaspossiblein orderto controlunnaturalalgalbloomsandplant

growthno matterwhatis ultimatelydecidedregardingdissolvedoxygenstandards.

U.S. EPAhasdescribedthedamagecausedby excessnutrients,,stating:

‘~Still further, theIAWA proposaldoesnothavethe30-dayminimumaveragepresentin the
NCD.
8 Illinois currentlyhasastandardforphosphorusof0.05 mg/L for lakesof sufficient size

(302.205)andadrinkingwaterstandardfor nitrateof 10 mg/L. (302.34)Illinois doesnot have
nutrientstandardsthatprotectstreamsorrivers(including impoundedrivers) anddoesnothave
standardsto protectdownstreamwaterssuchastheMississippiRiverortheGulftheMexico.
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Humanhealthproblemscanbeattributedto nutrientenrichment.Oneserious
humanhealthproblemassociatedwith nutrientenrichmentis theformationof
trihalomethanes(THMs).Trihalomethanesarecarcinogeniccompoundsthat are
producedwhencertainorganiccompoundsarechlorinatedandbromatedaspart
ofthedisinfectionprocessin a drinkingwaterfacility. Trihalomethanesand
associatedcompoundscanbe formedfrom avarietyoforganiccompounds
includinghumic substances,algal metabolitesandalgaldecompositionproducts.
Thedensityofalgaeandthelevel ofeutrophicationin therawwatersupplyhas
beencorrelatedwith theproductionof THMs.

Effectsdirectlyrelatedto nutrientscanalsoresuliin humanhealth’problems.
TheUSEPAhasan establishedmaximumcontaminantlevel of 10 mg/L because
nitratesin drinkingwatercancausepotentiallyfatal low oxygenlevelsin the
bloodwheningestedby infants. Nitrateconcentrationsaslow as4 mg/L in
drinking watersuppliesfrom rural areashavealsobeenlinked to anincreasedrisk
ofnon-Hodgkinlymphoma.
* * *

Nutrientimpairmentcancauseproblemsotherthanthoserelatedto humanhealth.
Oneofthemostexpensiveproblemscausedby nutrientenrichmentis the
increasedtreatmentrequiredfor drinkingwater...Adverseecologicaleffects
associatedwith nutrientenrichmentincludereductionsin dissolvedoxygen(DO)
andtheoccurrenceofHABs (harmfulalgal blooms).High algal andmacrophyte
biomassmaybeassociatedwith severediurnalswingsin DO andpHin some
waterbodies.Low DO canreleasetoxic metalsfrom sedimentscontaminating
habitatsof localaquaticorganisms.In addition,low DO cancauseincreased
availability oftoxic substanceslike ammoniaandhydrogensulfide,reducing
acceptablehabitatformost aquaticorganisms,includingvaluablegamefish.
Decreasedwaterclarity (increasedturbidity) cancauselossofmacrophytesand
creationofdensealgal mats.Lossofmacrophytesandenrichmentmayalterthe
nativecompositionand speciesdiversityofaquaticcommunities.9

In addition,nutrients,particularlyphosphorus,cancausehigh pH levelswhich

themselvescanbeharmfulto aquaticlife. WalterK. Dodds,FreshwaterEcology,Academic

Press(2002)p. 341-42. Bringingthis home,therearerecentstudiesshowingthat algalblooms

arecausingviolationsofpH standardsin dammedpools in theFoxRiver. SeeVictor SantucciJr.

andStephenR. Gephard,Fox RiverFishPassageFeasibilityStudy,

~U.S. EnvironmentalProtectionAgency,NutrientCriteria,TechnicalGuidanceManual,Rivers
and Streams,EPA -822-B-00-002(July2000)(pp.4-5, citationsomitted).
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http://www.co.kane.il.us/kcstormldams/fishpssg/final.pdf.,pp. 42-54.(Exhibit A to this

memorandum)Earlierwith regardto theFox River, theIllinois NaturalHistorySurveywroteof

theeffectofelevatedphosphoruslevelson theFox:

High nutrientinputsandstill-waterenvironmentscreatedby thenumerous
channeldamssituatedalong the entire main stem of the Fox Riverin Illinois
promoteexcessivealgal growths. Veryhigh phosphoruslevelsappearto promote
andsustainmassivealgal bloomsalongtheFox River.....

Pronounced algal growth will continue to produce fluctuating DOlevels behind
the low channel damsunlesssignificantreductionin phosphoruslevelsoccurs.10

In short,by creatingalgal bloomsandbloomsofcyanobacteria,nutrientscauseahostof

problemsfor Illinois drinkingwater,recreationalusesandaquaticlife, only someofwhich

problemsrelatedirectlyto dissolvedoxygen.” Nutrientpollution is knownto causeviolation of

at leastthreeIllinois water quality standards:

302.203which statesthat“Water oftheStateshallbe freefrom sludgeorbottom
deposits, floating debris, visible oil, odor,plantor algal growth, colororturbidity
ofotherthannaturalorigin,”

302.204whichprovidesthatpH shallbewithin therangeof 6.5 to 9.0 exceptfor
naturalcauses,and

302.206DissolvedOxygen.

Hastyadoptionofamendmentsto thedissolvedoxygenstandardswill notmakeit any

easierto determinethe levelsofphosphorusandnitrogenthatcauseunnaturalplantor algal

growthorviolations ofpH standards.Thefactofthematteris thatit is goingto beverydifficult

‘o Illinois StateWaterSurvey,Considerationsin WaterUsePlanningfor theFoxRiver, Contract

Report 586 (September 1995) pp. 100, 104, 113, 120,122.
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to establishpredictivescientificrelationshipsbetween-nutrientlevelsanddissolvedoxygen

minimums,particularlyin rivers andstreams.(seeGarveytestimonyTr. 77-8)Thefocusofthose

that havebeentrying to developnutrientstandardshasbeento discovertherelationshipbetween

nutrientlevelsandunnaturalplantor algal growth.WalterK. Doddsand EugeneB. Welch,

Establishingnutrientcriteriain streams,J.N. Am BentholSoc.,2000, l9(1):186-l96.

Illinois’ dissolvedoxygenstandardswill figureprominentlyin thecalculationsofthe

Illinois’ nutrientstandardsonly in theimprobableeventthatproperscienceconcludesthat to

avoidviolating theIllinois dissolvedoxygenstandardstheremustbealowernutrientlevel than

thatrequiredto preventunnaturalplant oralgal growth.It is now expectedthat decisionson such

questionswill beneededin 2007or 2008.(CallahanTestimonyTr. 64)This leavesplentyof

time to developwell considereddissolvedoxygenstandardssupportedby practical

implementationprocedures.

C. It is unknown if any total maximum daily load studiesto be donein thenext
two years will be affectedby the dissolvedoxygenstandards.

IAWA haspresentedtestimonythat hundredsof TMDLs mustbedonebecauseof

dissolvedoxygenimpairmentsandarguesthatthis is areasonto amendIllinois standards.(Tr.

40)But we do not knowthenumberofdissolvedoxygenTMDLs that couldbeavoidedif the

weakerstandardsIAWA proposeswereadoptedbecausewedo notknow howmanyofthe

watersthat areimpairedundercurrentstandardswouldpassundertheIAWA proposal.(Tr. 195)

~ In addition, Illinois nutrient pollution is contributingto hypoxiain theGulf ofMexico and
current U.S. EPApolicy requires that Illinois standards protect downstream waters including the
Gulf.

13



We do knowthatwaterson theTMDL list areplacedthereusingbiologicaltestingand

criteriato identify impairments and that Dr. Garvey favors the use of these methods. (Ex. 1 p.

33) We do know that thedissolvedoxygenviolationsfoundwerebasedon measurementstaken

duringdaylighthours,whendissolvedoxygenconcentrationsarehigher,ratherthatpre-dawn

becauseIEPAhasonlyrecentlyhadaccessto earlymorningdata.(Tr.84-5)We alsoknow that

theE. BranchoftheDu PageRiver andSaltCreekTMDLs, which werethe subjectoftestimony

duringthehearing(Tr. 20-1),wouldhavehadto bedonefor dissolvedoxygenevenif theIAWA

standardswereadopted.Both ofthesewatershaddissolvedoxygenlevelsthatfell below 3.5

mg/L orfell below 5.0mg/L duringtheMarchto June period. (PortionsoftheDraft TMDLs for

SaltCreekandEastBranchDuPageRiver,Exhibit B to this memorandum)

We alsoknow that IEPA hasproposedto do TMDLs involving dissolvedoxygenfor less

thanthirty watersegmentsover thenext two years.(Draft Illinois 2004Section303(d)List pp.

13-7,Exhibit C) Ofthese30 potentialTMDLs, it is unknownif anyofthewaterswould have

avoideddissolvedoxygenTMDLs undertheproposedIAWA standards.’2Giventhateachof

thesewaterswerefoundto haveviolatedcurrentdissolvedoxygenstan4ardsfrom infrequently

takensamplestakenduringthedaytime,it is very likely that all ofthesewaterswouldbe found

to havesignificantdissolvedoxygenproblemsevenif Dr. Garvey’srecommendationswere

accepted.

12 If therearescheduledTMDLs for dissolvedoxygenfor which thewatersegmentinvolved

wouldnot haveviolatedDO standardsundertheIAWA proposal,ELPC,SierraClub andPrairie
Riverswould agreeto havethemdelayedpendingresolutionofthequestionsrelatingto
dissolvedoxygenstandards.After all, therearehundredsofotherimpairedwatersin thequeue
waiting for TMDLs to be done.
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D. If any treatment costsarenow being increasedasa result ofthe current

dissolvedoxygenstandards,theyshould be examinedon a case-by-casebasis.

It is also unclear that any permit limits arebeingaffectedby thesupposedstringencyof

the current dissolved oxygen standards. Illinois permit writers do not use modeling to set NPDES

permit limits for CBODor BODto avoid violationsofdissolvedoxygenstandardsaspermit

writers in neighboringstatesdo (e.g.Michigan,Exhibit D), Illinois permitwriters simply apply

the cookie cutter effluent limits set forth in 35 Ill. Adm. Code 309.120 which do not involve any

referenceto thedissolvedoxygenstandards.13

Therehasbeentestimonythatrecentlysomeseweragedischargershavebeenaskedto

maintaina minimumdissolvedoxygenlevelof6 mg/L in theirdischargeto‘preventviolationsof

thecurrentdissolvedoxygenstandards(Tr. 63)butnodetailshavebeenprovided. Wehaveno

ideahow muchmoneywouldbesavedby disehargersif theBoard adoptedthe IAWA standards.

Additionally, wedo notknow if therearesubstantialcoststo meetcurrentstandards,whether

somesort ofvarianceorsitespecificreliefwould beappropriate.Certainly,allegedincreased

wastewatertreatmentcostscannotproperlybeusedasajustificationfor aprecipitantchangein

the statewide dissolved oxygen standards without real evidence, supported by cost figures,

showing that dischargersarenow beingaskedto spendsubstantialsumsfor watertreatmentthat

they would not have to pay under the proposed standards.

‘~The East Branch Du Page and Salt Creek TMDLimplementation plans might potentiallyaffect
permit limits for discharges to thosetwo watersif that is found to be necessary after IEPA tries a
number of other steps to meet standards.
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II. CONCLUSION

Neither the science nor the necessary implementation procedures have been considered

anddevelopedsufficiently to allow amendmentsto Illinois dissolvedoxygenstandardsto be

consideredproperly.TheBoardshouldorderthatconsiderationofthepetitionbesuspendeduntil

such time as the Petitioner presents evidence as to the specific implementation procedures that it

is expected will be adopted to implement the proposed standards.

Respectfullysubmitted,

dF.Ettinge~~
SeniorStaffCounsel,EnvironmentalLaw &
Policy Centerandcounselin thismatterfor
Prairie RiversNetworkandSierra Club

July21, 2004
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Figure 10. Relationshipsbetween (A) theQualitativeHabitatEvaluationIndex (QHEI) andtheIndexof
Biotic Integrity (IBI), (B) QHEI andtheMacroinvertebrateCondition Index(MCI), (C) theStream
HabitatAssessmentProcedure(SHAP)andIBI, and(D) SHAPandMCI. Fishandmacroinvertebrate
communitiesandhabitatwereassessedat40 stationsontheFox RiverbetweenMcRenryand
Dayton,Illinois during July throughearlySeptember2000.

Water Quality
Dissolvedoxygenvariedon adaily basisat all stationssuchthat concentrationsincreased

duringtheday anddeclinedatnight(TableDl). However,themagnitudeofthesedaily
fluctuationswassubstantiallyhigherat impoundedstationsthanfree-flowingstations(Figure
11). Dissolvedoxygenconcentrationsin impoundedareaswereashigh as 17.8mg/L (>200%
saturation)andaslow as2.6 mg/L (Table19). With few exceptions,dissolvedoxygenin free-
flowing areasvariedbetween5 and10 mg/L. Onaverage,maximumdissolvedoxygen
concentrationswerehigherfor impoundedstationsthanfree-flowingstations(13.8±0.8vs.
9.8±0.4 mg/L; repeated-measures ANOVA,P = 0.001)andminimum concentrationswere lower
in impoundments(4.2±0.7vs. 5.7±0.7mg/L; P= 0.02).

Althoughdaily extremesin dissolvedoxygenvariedbetweenfree-flowingandimpounded
portionsofriver,meanconcentrationsweresimilarbetweenhabitattypes(repeatedmeasures
ANOVA, P = 0.40;Table20). Likewise,meanvaluesofotherwaterquality parameterswere
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Figure 11. Dissolvedoxygenconcentrationsatfree-flowingandimpoundedstationsin foursegmentsof the
Fox River, Illinois. DissolvedoxygenwasmeasuredateachstationwithcontinuousrecordingDatasondes
overa40-hourperiodin August2001. Thehorizontalline representsthe5-mg/L ambientwaterstandard
for dissolvedoxygen(Illinois EPA).

similarat free-flowing and impounded locations (F> 0.13). In contrast, sampling time had a
significanteffecton meanvaluesfor 9 of 16 parameters(Table20). Dissolvedoxygenandseven
additionalparameterswere1~iigherduring p.m. thana.m.sampleperiods(P < 0.03)and
nitrate/nitritenitrogenwaslower duringp.m. sampling(P = 0.01). Sevenparametersdidnot
vary with timeperiod (F> 0.08). The significanthabitatx time interactionsobservedfor
dissolvedoxygenconcentrationand% saturationresultedbecausedifferencesin dissolved
oxygenbetweena.m.andp.m. sampleperiodsweregreaterfor impoundedstationsthanfree-
flowing stations.

Comparisonsofwaterqualitydatato recommendedguidelinesshowedthat theFoxRiverwas
nutrientenrichedandsupportedhighalgal biomass(Tables9 andDl). We presentmeansof
samplesfromaboveandbelowdamstationsanda.m.andp.m. time periodsfortotalphosphorus
andnitrogen,chlorophyll a,andturbidity becausetheseparameterseitherweresimilarbetween
habitattypeandtimeperiod(nutrientsandturbidity; Table20) ordifferencesweresmall relative
to the degreethatconcentrationsexceededguidelines(chlorophylla; TableDl). Total
phosphoruswasneartherecommendedguidelineforPhosphorusZone4 Midwesternstreamsat
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Table 19. Mean(minimum- maximum)temperature,dissolvedoxygen,specificconductance,andpH for free-flowingandimpounded
habitatsin 11 segmentsof theFox RiverbetweenMcHeniyandDayton,Illinois. DatawerecollectedfromAugust6-17,2001 with continuously
recordingDatasondesandby pointsamplingatthebeginning,middle,andendof each40 hmonitoringperiod.Sondesweresetmid channel1-
1.5 ft. offbottomandpointmeasurementsweremadeatthesurface,mid depth,andbottomof mid channel,left-of-center,andright-of-center
locationsalongcrosschanneltransectsthat includedthesondelocation. Batteryfailure reducedthenumberof sondereadingsfor the
CarpentersvilleandDaytonabovedamstations.

Segmentandstation Habitat
River
mile

Numberof
readings

Temperature
( C)

Dissolved
oxygen
(mgfL)

Dissolved
oxygen

(% saturation)

Specific
conductance

(1is/cm)
pH

(Units)

Stratton- Algonquin
Strattonbelowdam Free-flowing 98.77 173 29.6(28.8- 30.7) 6.9 (5.7 - 8.8) 92.5(76.6 - 119.7) 656(648 - 731) 8.5 (8.4- 8.7)
Algonquinabovedam Impounded 82.64 182 29.2(28.4- 30.2) 5.8 (3.3 - 11.8) 77.3(44.5 - 160.9) 777(709 - 802) 8.3 (8.1 - 8.6)

Algonquin- Carpentersville .
Algonquinbelowdam Free-flowing 82.51 175 29.3(28.4-30.2) 7.4 (5.3 - 11.7) 99.7(70.5-154.6) 895(716-993) 8.3 (8.1 -8.5)
Carpentersvilleabovedam Impounded 78.27 98 29.4(28.0-30.7) 5.5 (2.6 - 11.3) 74.1(33.9 - 154.0) 840 (770-873) 8.2 (7.5 - 8.6)

Carpentersville- Elgin
Carpentersvillebelowdam Free-flowing 78.11 172 29.9(27.2-31.1) 7.3 (4.8 -9.5) 99.3(62.7- 131.6) 852(730-901) 8.3 (8.0-8.7)
Elgin abovedam Impounded 71.99 180 29.4(27.6 - 32.7) •5.4 (3.2 - 15.8) 73.4(42.9 - 224.4) 909 (812-979) 8.4 (8.1 - 9.0)

Elgin - SouthElgin
Elginbelowdam Free-flowing 71.57 174 29.7(27.8-31.3) 7.2 (5.4 - 9.7) 98.6(71.1 - 135.6) 887 (684-926) 8.4(8.2 - 8.7)
SouthElgin abovedam Impounded 68.31 188 29.2(27.5 -32.0) 7.7(3.3 - 14.5) 103.7(43.2-242.0) 938 (846-980) 8.4 (8.1 -9.0)

SouthElgin - St. Charles
SouthElgin belowdam Free-flowing 68.08 156 23.4(21.9-24.9) 6.9 (5.9 -8.3) 83.7(71.6- 103.0) 861 (833 -883) 8.2(7.0-8.5)
St. Charlesabovedam Impounded 60.69 181 23.5 (21.8-25.5) 9.5 (6.1 - 15.7) 114.7(71.8- 195.2)

•

863 (784-873) 8.7(7.9-9.0)
Geneva- NorthBatavia

Genevabelowdam Free-flowing 58.56 179 23.4(21.8-24.7) 8.0 (6.8 -9.5) 95.9(81.0- 116.4) 877(819-903) 8.6 (8.2-8.8)
NorthBataviaabovedam Impounded 56.49 189 23.4(21.9-29.9) 6.0 (2.8 - 13.3) 72.1 (34.1 - 178.3) 857(820-903) 8.6(8.4-9.0)

SouthBatavia- NorthAurora
SouthBataviabelowdam Free-flowing 54.75 175 27.4(25.7-29.3) 7.2 (4.7 - 10.1) 94.4(59.5 - 135.4) 831 (798 - 850) 8.9 (8.8 - 9.0)
NorthAuroraabovedam Impounded 52.69 180 27.0(25.1 -29.5) 5.6 (2.8- 11.1) 72.7(35.5 - 144.8) 832 (815 - 848) 8.9 (8.7 -9.0)

NorthAurora- StolpIsland . . ..

NorthAurorabelowdam Free-flowing 52.52 175 27.3(25.1 -29.9) 7.7(6.1 -9.4) 99.7(75.7-127.7) 826(804-847)8.8 (8.7-9.0)
Stolp Islandabovedam Impounded 49.03 180 26.9(24.8-30.4) 6.2(2.9- 14.4) 80.4(36.6- 197.3) 853 (821 - 879) 8.8 (8.5 -9.1)

HurdsIsland- Montgomery
Hurd’s Islandbelowdam Free-flowing 48.32 182 23.0(21.5-24.3) 6.8(5.8-8.2) 81.5(69.5-99.6) 874(789-895) 8.5 (8.3-8.8)
Montgomeryabovedam Impounded 46.85 190 23.0(21.4-24.6) 7.2 (5.2- 9.2) 85.8(59.8 - 109.6) 926 (867 - 953) 8.4 (8.2- 8.7)

Montgomery- Yorkville • •

Montgomerybelowdam Free-flowing 46.76 181 25.5(24.2-26.9) 7.5 (6.3 -9.8) 93.5(78.2 - 112.4) 871 (859 - 887) 8.8 (8.7 -9.0)
Yorkville abovedam Impounded 36.56 186 24.0(21.7-27.6) 9.1 (4.2 - 16.8) 112.5(50.0-214.9) 905 (861 -934) 8.9(8.6-9.4)

Yorkville - Dayton
Yorkville belowdam Free-flowing 36.41 183 25.2(22.5-27.7) 9.6 (6.6- 12.7) 119.5 (80.1 - 158.6) 853 (819-933) 9.0(8.8-9.3)
Daytonabovedam Impounded 5.80 32 25.6(24.4-27.2) 13.2(10.0-17.8) 166.9(121.7-225.2) 839 (828-854) 9.3 (9.2-9.4)
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Table 20. Waterqualityparametermeans(±1standarderror) andresultsof repeated-measuresANOVA
examiningtheeffectsof habitattype,time period, andhabitatx time interactionsonwate tuality in TheFox River
betweenMcHeniy andDayton,Illinois. WatersampleswerecollectedfromAugust6-17,2001in free-flowing and
impoundedhabitatsduring am.(0613 - 0940hours)andp.m. (1830-2242hours)time periods.P~ 0.05indicates
significance.

Parameter

Habitat type

P

Time period

P

Habitatx Time

interaction
PFree-flowing Impounded a.m. p.m.

Temperature(~C) 26.2±0.6 26.2±0.6 0.98 25.3±0.6 27.1±0.6 0.001 0.92
Dissolvedoxygen(mg/L) 7.4±0.3 8.0±0.8 0.40 5.9±0.3 9.4±0.6 0.001 0.01
Dissolvedoxygen(%saturation) 93.2±4.3 101.8±10.1 0.33 73.4±3.9 121.6±7.1 0.001 0.02
Specificconductance(jiS/cm) 818.2±15.4 835.2±11.0 0.53 830.0±14.4 823.3±12.6 0.25 0.61
pH(units) 8.6±0.1 8.7±0.1 0.54 8.5±0.1 8.8±0.1 0.001 0.56
Turbidity (NTU) 43.2±1.5 40.5±1.7 0.30 42.4±1.5 41.3±1.8 0.61 0.90

Totalsuspendedsolids (mgfL) 46.5±2.5 42.1±1.4 0.20 41.8±1.8 46.8±2.3 0.04 0.56

Totalorganiccarbon(mg/L) 12.8±0.5 12.4±0.4 0.62 11.9±0.3 13.2±0.5 0.001 0.53

Chlorophylla(jig/L) 136.0±9.0 148.1±9.7 0.40 127.5±6.3 156.6±10.9 0.02 0.53
Totalphosphorus(mg/L) 0.42±0.03 0.42±0.03 0.96 0.42±0.03 0.41±0,03 0.37 0.34
Total dissolvedphosphorus(mg/L) 0.19±0.02 0.19±0.02 0.90 0.19±0.02 0.19±0.02 0.78 0.90
Total nitrogen(mg/L) 2.83±0.12 2.74±0.12 0.69 2.86±0.12 2.7 1±0.12 0.09 0.09

TotalKjeldahlnitrogen(mg/L) 2.22±0.05 2.14±0.05 0.39 2.17±0.04 2.19±0.06 0.60 0.02

Amnionianitrogen(mg/L) 0.11±0.01 0.07±0.01 0.14 0.10±0.01 0.09±0.01 0.47 0.72
Unionizedammonia(mg!L) 0.019±0.0020.016±0.0020.26 0.014±0.0020.021±0.0020.01 0.94
Nitrate/nitritenitrogen(mg/L) 0.61±0.09 0.59±0.10 0.94 0.69±0.10 0.51±0.09 0.01 0.40

StrattonDam(0.11mg/L), increasedto the 90th percentilebetweenStrattonandSouthElgin
(0.54mg/L), andremainedelevatedat all downstreamstations(Figure 12). A modestdecrease
in phosphorusconcentrationswasevidentbetweenthe:Yorkville andDaytondams,areachof
river with over26 uninterruptedmiles offree-flowinghabitat. Totalnitrogenfollowed a pattern
similar to totalphosphorusexceptthatpeaknitrogenconcentrationswerenearthe50th percentile
forNitrogenZone2 Midwesternstreams(4.0 mg /L) andthedecreasein nitrogenat the
southernmoststationswasmoresubstantial(Figure 12). TotalKjeldahl nitrogenwasabovethe

25thpercentileguidelineat all samplingstationswhereasammonianitrogen,unionizedammonia,
andnitrate/nitritenitrogenremainedatlow to moderatelevelsthroughoutthestudyarea(Tables
20 andDl). Like Kjeldahlnitrogen,chlorophyllaconcentrationsand turbidity werehighat all
samplingstationsrelativeto recommendedguidelines(Figure13). High organicnitrogen
(comparedto free ammoniaandnon-organicforms), chlorophyll a, suspendedsolids,and
turbiditywereindicativeof the extremelyhigh algalbiomassthat we observedin theFox River

duringsummerandfall 2000and2001.
Standardviolationsfor dissolvedoxygenandpH werewidespreadandof long durationin

impoundedreachesthroughoutthe studyarea,but theyoccurredinfrequentlyandfor shortertime
periodsin free-flowinghabitats.Minimum dissolvedoxygenconcentrationswerebelowthe5-
mg/L standardat8 of 11 impoundedstationsduring the first samplingevent(Figure14)andall
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Figure 12. Meanconcentrationsof (A) total phosphorusand(B) totalnitrogenmeasuredat 15 damson the
Fox RiverbetweenMcHenryandDayton, Illinois. Sampleswerecollectedduringtheearlymorningand
eveningat aboveandbelowdamstationsin August2001. Percentileguidelinesarebasedon datafrom
over 100Midwesternstreams(Robertsonetal. 2001). Vertical lines represent1 SE.
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Figure 13. Meanconcentrationsof (A) chlorophyllaand(B) turbidity measuredati5 damson theFox River
betweenMcHenryandDayton, Illinois. Sampleswerecollectedduringtheearlymorningandeveningat
aboveandbelowdamstationsin August2001. Percentileguidelinesarebasedon all seasondatafrom
Level III ecoregionVI streams(U.S. EPA 2000).Vertical lines represent1 SE.

four impoundments monitored during the second event (Table D2). Whensubstandard
conditions existed in impounded areas, they typically lastedfor morethan8 hoursin a 24-hour
period(>15 hoursattwo stations;Table21). In contrast,dissolvedoxygendippedbelowthe
standardatonly 2 of 11 stationsin the free-flowingriver andtheseconditionslastedfor only a
shorttime(<2 hours). MaximumpH was above9.0units in the StolpIsland,Yorkville, and
Daytonimpoundmentsandnearviolation in impoundedareasfrom Elgin to NorthAurora

(maximumpH = 9.0;Figure 14). Thesemaximumstendedto occurduringp.m. samplingwhen
oxygenconcentrationswereat highly supersaturatedlevels. The durationof elevatedpH ranged
from lessthan 1 houratStolp Islandto 11.75hoursin Yorkville and24 hoursin Dayton. The
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Figurc 14. Minimum dissolvedoxygenconcentrations(A) andmaximumpH values(B) for free-flowingand
impoundedstationsin the Fox RiverbetweenMcHenryandDayton,Illinois. Parametersweremeasuredat
eachstationwith continuousrecordingDatasondesandby point samplingovera40-hourperiodin August
2001. StandardlinesrepresentIllinois EPAambientwaterqualitystandardsfor eachparameter..

Yorkville below-damstationwastheonly free-flowingstationwith apH standardviolation,
althoughit lastedfor 13 hoursin a24-hourperiod(Table21).

Substandardoxygenconditionswerewidespreadthroughoutimpoundmentsmonitored

duringthe secondsamplingevent. Low dissolvedoxygenconcentrationsbeganin the uppermost
reachesof impoundedareasand,exceptfor the St. Charlespool, continueddownstreamto the

dams(Figure 15). Minimum dissolvedoxygenlevelsdroppedbelow5 mg/L in theupper
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Table21. Durationof belowstandarddissolvedoxygenconcentrations(<5 mgfL)
andabovestandardpH levels(>9.0units)for free-flowingandimpoundedhabitatsin 11
segmentsof theFox RiverbetweenMcHenryandDayton,Illinois. Datawerecollected
from August6-17,2001 with continuouslyrecordingDatasondesandby point sampling
atthebeginning,middle,andendof each40 h monitoringperiod.

River

Duration(hours in 24 h period)
Dissolved

Segmentandstation Habitat mile oxygen pH
Stratton- Algonquin

Strattonbelowdam Free-flowing 98.77 0.00 0.00
Algonquinabovedam • Impounded 82.64 15.00 0.00

Algonquin - Carpentersville ,
Algonquinbelow dam Free-flowing 82.51 0.00 0.00
Carpentersvilleabovedam Impounded 78.27 9.25 0.00

Carpentersville- Elgin
Carpentersvillebelowdam Free-flowing 78.11 1.00 0.00
Elgin abovedam Impounded 71.99 15.50 0.00

Elgin - SouthElgin
Elgin belowdam Free-flowing 71.57 0.00 0.00
SouthElgin abovedam Impounded 68.31 1.50 0.00

SouthElgin - St. Charles
South Elgin belowdam Free-flowing 68.08 0.00 0.00
St. Charlesabovedam Impounded 60.69 0.00 0.00

Geneva- North Batavia .

Genevabelowdam Free-flowing 58.56 0.00 0.00
NorthBataviaabovedam Impounded 56.49 8.25 0.00

SouthBatavia- North Aurora .

SouthBataviabelowdam Free-flowing 54.75 1.75 0.00
NorthAuroraabovedam Impounded 52.69 12.75 0.75

NorthAurora - Stoip Island .

North Aurorabelowdam Free-flowing 52.52 0.00 • 0.00
Stolp Islandabovedam Impounded 49.03 13.50 5.25

Hurds Island- Montgomery
Hurd’s Islandbelowdam Free-flowing 48.32 0.00 0.00
Montgomeryabovedam Impounded 46.85 0.00 0.00

Montgomery- Yorkville
Montgomerybelowdam Free-flowing 46.76 0.00 0.00
Yorkville abovedam Impounded 36.56 3.75 11.75

Yorkville - Dayton ,
Yorkville belowdam Free-flowing 36.41 0.00 13.00
Daytonabovedam Impounded 5.80 0.00 24.00

reachesof the St. Charlesimpoundment,but theyremainedhigh (>8 mg/L) in the lower reaches
throughoutthe 16-h samplingevent. Comparisonsof horizontalandverticalsamplesat
impoundedandfree-flowingstationsshowedmeandissolvedoxygenconcentrationsweresimilar
amonghorizontallocations(left, mid,andright channel;repeated-measuresANOVA, P> 0.07;
Table22). Dissolvedoxygenalsowassimilaramongvertical locations(surface,mid depth,
bottom) in free-flowingareas(F> 0.10),but it decreasedfrom surfaceto bottomin impounded
areas(P = 0.001). Othervariablesshowedpatternssimilar to dissolvedoxygenwhen
comparisonsweremadeamonghorizontalandvertical locationsat free-flowingandimpounded
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Figure 15. Mean,maximum,andminimum dissolvedoxygenconcentrationsatfree-flowingandimpoundedstations
in four segmentsof theFox River, Illinois. Dissolvedoxygenwasmeasuredin eachsegmentwith continuous
recordingDatasondes(four stations)andby point sampling(6-9transects)overa 16-hourperiodin Augustand
September2001:

stations(Table22). The locationx time periodinteractionwasnot significantfor anymeasured
variables(F> 0.28).

Stablelow flows in combinationwith warmwatertemperatureswerenecessaryfor
substandardoxygenandpH conditionsto occurin FoxRiver impoundedareas.Extremesin
measuredwaterqualityparametersexistedatthe St. Charlesabovedamlong-termmonitoring
stationduring earlyAugust2001whenflows werestablebetween350and500cfs (asmeasured
atthe Algonquingage;Figure16). Increasesin flOw above500 cfs betweenday16 and28
resultedin decreasesin watertemperature,specificconductance,andpH to more moderate levels
andreductionsin themagnitudeofdiel oxygenextremes.Stablelow flow conditionsbetween
days28 and36 againresultedin elevatedwaterqualitymeasuresafterwhichmeasuresdeclined
with increasedflows on day36 (Figure 16). Historic flow datasuggestthat conditionsfavoring

poorwaterqualitymayoccurannuallyfrom mid July throughmid October.
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Table22. Mean(±1standarderror)temperature,dissolvedoxygen,specific conductance,andpH andresultsof repeated-measuresANOVA
examiningtheeffectsof verticalandhorizontalsamplinglocationsfor free-flowingandimpoundedhabitatsin theFox River betweenMcHenryand
Dayton,Illinois. Watersampleswerecollectedfrom August6-17,2001 during a.m. (0613 - 0940hours)andp.m. (1830-2242hours)timeperiods.
P ~0.05 indicatessignificance.

.

Habitatandparameter
Vertical samplelocation

P

Horizontalsamplelocation

Left of center Mid channel Rightof center PSurface Mid depth Bottom
Free-flowing .

Temperature(CC) 26.2±0.6 26.2±0.6 26.2±0.6 0.10 26.1±0.6 26.2±0.6 26.2±0.6 0.17
Dissolvedoxygen(mg/L) 7.4±0.3 7.3±0.3 7.3±0.3 0.14 7.3±0.3 7.4±0.3 7.3±0.3 0.29
Dissolvedoxygen(% saturation) 94.2±4.1 93.0±4.1 92.3±4.12 0.001 92.6±4.2 93.7±4.4 93.2±4.0 0.65
Specificconductance(jtS/cm) 822.0±14.6 821.4±14.7 820.7±14.7 0.63 813.0±16.5 818.1±15.4 833.0±13.5 0.10
pH(units) 8.6±0.1 8.6±0.1 8.6±0.1 0.11 8.6±0.1 8.6±0.1 8.6±0.1 0.62

Impounded
Temperature(~C) 26.2±0.6 26.1±0.6 25.9±0.6 0.12 26.0±0.6 26.0±0.6 26.1±0.6 0.31
Dissolvedoxygen(mg/L) 8.2±0.8 7.7±0.7 7.2±0.7 0.001 7.7±0.7 7.4±0.7 7.9±0.8 0.08
Dissolvedoxygen(% saturation) 104.0±10.2 97.8±9.4 90.7±8.8 0.001 98.1±9.4 94.5±9.2 99.9±9.7 0.07
Specificconductance(j.tS/cm) 834.2±10.8 836.0±11.0 838.5±11.0 0.03 • 834.4±11.0 837.4±11.0 837.0±10.9 0.37
pH (units) . 8.7±0.1 8.6±0.1 8.6±0.1 0.004 8.6±0.1 8.6±0.1 8.6±0.1 0.28
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IMP) in theFox River, Illinois. Waterqualityvariablesweremeasuredat adepthof 6.5 ft. with a continuous
recordingDatasondefromAugust 1 throughSeptember10, 2001. Flow wasrecordedattheAlgonquingage
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Figure17. Relationshipsbetweenminimumdissolvedoxygenconcentrationandimpoundmentlength,
impoundmentmaximumdepth,andlengthof upstreamfree-flowinghabitat for 11 Fox River segments
betweenMcHenryandDayton,Illinois.

Hydrologic conditionsappearedto haveagreatereffect on the occurrenceof substandard

dissolvedoxygenthanimpoundmentmorphology. Wefoundno relationshipbetweenminimum
dissolvedoxygenconcentrationandimpoundmentlength(Pearsoncorrelation,r = 0.02, P =

0.95)or impoundmentdepth(r = -0.02, F = 0.56;Figure 17). Likewise,no relationwas
observedfor durationof oxygenstandardviolationandimpoundmentlengthordepth(r < 0.32,
P = 0.35). In contrast,lengthoffree-flowinghabitataboveimpoundedareaswaspositively
correlatedwith minimumdissolvedoxygenconcentrations(r = 0.86,P = OMO1; Figure17).
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Figure 18. Dissolvedoxygenconcentrationsat upstreamimpoundedanddownstreamfree-flowingstationsfor
four damsin theFox River, Illinois. Dissolvedoxygenwasmeasuredat eachstationwith continuous
recordingDatasondesovera40-hourperiod in August2001. Upstreamdatahasbeentransformedbasedon
point samplingto reflectsurfacedissolvedoxygenconcentrations.

While thesedatasuggestlongerfree-flowingreachesaboveimpoundmentsmayimprove
dissolvedoxygenconditionsin downstreamimpoundedareas,this resultmustbe regardedwith
cautiondueto thepredominanceof shortfree-flowingreacheswithin ourstudyarea.

Above dam-belowdamcomparisonsshowedthatdamsreleasedoxygerrtG1heiatmosphere
during the dayandaddedoxygento theriveratnight(Figure18). Forexample,waterflowing
overthe AlgonquinDamlostabout5 mgIL of dissolvedoxygenat2000 CST onAugust10 and
gainedabout1 mg/L at0400 CSTon August11 (Figure 18). We usedsurfaceestimatesfor
thesecomparisonsbecausedissolvedoxygenconcentrationsdifferedbetweensurfaceandnear-
bottomimpoundedlocations(Figure 19) andthe timing ofpeaksin thediel oxygencycle
suggestedthat surfacewaterflowedoverdamsduringthelow flow conditionsthatwe
monitored. Peaksin dissolvedoxygenconcentrationsoccurredatthesametime for above-dam
surfaceandbelow damlocationswhereasabove-damnear-bottompeakslaggedbehindsurface
peaksby about2 hours(Figure 19). The amountofoxygenaddedto the river or lost to the
atmosphereby damsappearedto berelatedto thedegreeofoxygensaturationin upstream
impoundedwatersandthephysicalaerationcapabilitiesofeachdam. During theday, oxygen

Elgin Dam . — Upstream

~ Do wn at ream

~ 1600 CST

10 20 30

— Upstream
Downstream

North Aurora Dam

8/~

1600 CST

— Upstream
Downstream

Yorkville Dam

.~ ........-.~ ..............•.....,•..

~._ 8/13/01
1600 CST

54



-J
0,

C
U)
C,

x
0
0

0
U)
U)

Figure 19. Dissolvedoxygenconcentrationsfor depthsof 1.0 and6.5 ft. at theSt.Charlesabovedamstation(US
IMP) in the Fox River, Illinois. Dissolvedoxygenwasmeasuredwith continuousrecordingDatasondesset
simultaneouslyfor a48-hourperiod inSeptember2001.

wasreleasedto theatmosphereas supersaturatedwaterfrom the impoundmentsflowedoverthe
dams. Conversely,whenoxygenconcentrationswere low in impoundmentsatnight, oxygen
wasaddedto waterasit plungedinto the river beloweachdam. Theoverall effectofwater
flowing overdamsduringa24-hourperiodwasa net lossin oxygenfromtheriver (seearea
betweenupstreamanddownstreamcurves;Figure 18).

Macrohabitat Quantity
Fifteenmainstemdamsimpounded47%ofthe 100miles ofriver betweenPistakeeLake

andDayton,Illinois (Table23). As aresultof thesedams,55%of the river’s 4,665acreswas
classifiedasimpoundedhabitat. Impoundmentsrangedin sizefrom 6 to 856 acresandthe
largestonesformedbehindtheAlgonquin,Stratton,St. Charles,andDaytondams.
Impoundmentsaveraged250 to 620 ft. in width and typically werelessthandoublethewidth of
free-flowingareas.Free-flowinghabitatdid notexistabovetheStrattonDam, rangedin area
from 11 to 179 acres(0.3 to 3.6 mi.) betweenStrattonandMontgomery,andwasmostabundant
in the lowerriverbelow theMontgomeryDam(Table23).

Thedistributionofmacrohabitatfeaturesvariedovertheriver’s length,amongriver
segmentsformedby dams,andbetweenfree-flowingandimpoundedareas.Majortributaries
wereabsentfrom 7 of 15 segmentsandoccurredmostfrequentlyin thelower river below
Yorkville (Table24). No major tributarieswereavailableto fish in themiddleportionofriver
betweenSt. CharlesandMontgomerybecause6 of7 segmentslackedtributariesandaccessto
Mill Creek(SouthBatavia-NorthAurorasegment)wasblockedby aninsurmountabledam

— Surface(1.0 ft.)
Deep (6.5 ft.)

Time (hours)
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4—ASSESSMENT OF WATER QUALITY DATA AND TMDL APPROACH

FIGURE 4-7
Diel Data Collected at Many East Branch of the DuPage River Sites on June 24—25, 1997, and the Water Quality Standards
for DO

The analysisof EastBranchDOandits potential sources provided key information
necessaryto identify the modelingneedsandselectinganappropriatemodel.DO TMDL
evaluationsfor EastBranchwill be developedusingthe QUAL2E model.TheDO problem
has been characterizedasoneassociatedwith low- to medium-flowconditionsin the
summermonths.The QUAL2E model canadequatelysimulateDO andotherwaterquality
constituents(e.g.,BOD, nutrient)contributingto DO problemsunderagivenflow
condition. After beingcalibratedusingdiel samplingdata,themodel will be usedto
develop the DOTMDL usingacritical low -flow condition.

4.5 Summary
Table4-2summarizesall thepollutantslistedon the303(d)list for EastBranch.Also listed
areany WQS/TMDL endpoints,othersupportingdata,andpotentialsources.
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4—ASSESSMENT OF WATER QUALITY DATA AND TMDL APPROACH

FIGURE 4-13
Monthly DO Data at the Addison Creek Site (station 05532000) by Sample Date and the Water Quality Standards for DO
Data collected during daytime hours.
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FIGURE 4-14
Diel DO Data Collected at 16 Salt Creek Sites on June 27 and 28, 1995, and the Water Quality Standards for DO
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S—MODELING APPROACH AND ASSUMPTIONS

FIGURE 5-5

Observed and Modeled Dissolved Oxygen Concentrations at Different Locations in Salt Creek (June27 and 28, 1995)

Salt Creek Water Quality Modeling Results (Jun27-28, 1995)
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Figure5-5showstheobservedDO concentrationsateachsamplingtime intervalaspoints
andthesimulatedDO concentrationasasolid line. ThesimulatedDO concentrationswere
basedon thesteady-statemodelingoriginallydoneby theUSGS (1996).Thehorizontalaxis
in theplot showsthedistanceupstreamfrom theconfluenceof theSaltCreekwith the Des
PlainesRiver. A setof pointsatagivendistancerepresentstheobservedconcentrationsat
differenttimesof theday.Locationof thepointsources,dams,andCSOsareshownalong
the top horizontal axis.

TheDOconcentrations(Figure5-5) violatedtheWQS(5 mg/L minimum)at 1.1 to 4.5 miles
and11.5 to 23.1 miles.TheDO concentrationsbetween11.5to 23.1mileswerelessthan
6 mg/L in all samples,indicatingapotentialviolationof the16-houraverageDO standardof
6 mg/L. Low DOconcentrations (the minimumobservedDO concentrationof2.84mg/L at
20.1miles) innighttimesamplesarebelievedto becausedby highBOD andlow DO
concentrationsin pointsourceand/orSt. CharlesRoadCSOsdischarges.Monitoringdata
revealed that the St. CharlesRoad CSOwasflowing underdry weather conditions. The
dischargefrom theCSOcontainedhighBOD concentrations(e.g.,444mg/L of CBOD).
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Table 4. Tentative Long-term TMDL Schedule

Year Number ofWatersheds
Scheduledfor TMDLs

2003 - 2004 21
2004- 2005 25
2005- 2006 25
2006 - 2007 27
2007 - 2008 27
2008 - 2009 27
2009-2010 27
2010-2011 22
2011-2012 22
2012-2013 22
2013-2014 22
2014-2015 22
2015-2016 22
2016-2017 16

12 April 2004



Table 5. Two-Year Schedulefor TMDL Development

0 Segn~nt D e se a1 oteati ce
t

0713001201 ILDAO4 RDG CARLINVILLE 168

*___T~Ao~~IRDH BEAVER DAM 156 5 ~-P,20-F, 21-F,42P, 910,2210,9910 1000,10501100,8960

!44-P,5o-X -~

• JILDAO4 !SDT GILLESPIEOLD 71 j1-P, 20-F, 21-F,42-P, 595,910,2100,2210,9910 1000,1050,1100,7550, 7700,
9000

- ILDAO4 ISDU GILLESPIE ~207 1-F, 20-F, 21-F, 42-P, 1910,2100,2210,9910 11000, 1050, 1100, 7550,7700,
NEW i44~50-F I 8960

IILDAO4 ~Th~* MacoupinCr 1973 20 P,21 F,42-N 595, 1100 1220 1710,9910 1000,5000,70009000

* - AO4DA 05 MacoupmCr 143 89 120P 21-F * 59~925, 1220, 150C~9910 Thoo 1000 1050 1100 5000,
1 1 7000,7400,7550

~ioo, o7~~~-—
~
0512011105IILBMO2 ~RBL PARISTWIN U62.8 11-F, 20-F, 21-F,42-P, 910,2100,2210,9910 7550,7700, 8700, 8930,8960

EAST ~~~P,50-F
ILBM02 RBX PARTSTWIN ~56.7 l1-X, 20-P,21-F,42-P, 910,2100,2210,9910 17550,7700,8930,8960

ST I 4~so-F I *

~ILBM02 IBM 02 Sugarçr J12~J20F 42-~j 1710 ~9000 *fiL~Mo2 1~iR52 Sugar Cr. 12.95 20-P 900,1100,1220, 1500 200,7000,7400

0713000405~ILDK17 SDA EVERGREEN 1700 1-F, 20-F, 21-F,42-F, 910,2100 tl000, 1050,1100,8700,8960
• k4-P, 50-F

07140202051m50F SOF KinmundyNew 107 11-F, 20-F, 42-F,44-F, 595 9000

ILSOI SOT PATOKA OLD 6 i-X, 20-X,21-X, 42-X, 595 9000
44-X,50-P ~•

tILSOB ISOB FARINA J4 1-P, 20-F, 21-X, 42-F, 1500,530,595,900,910 8951,9000

.1 • -50-P ~• • I
ILROZY ROZY KINMUNDY 20 Il-X, 20-X, 21-F, 42-X, 595 19000

~

1-P,20-F, 21-X, 42-P, 595,910,2100,2210,9910
144-P. 50-P

1000,1050,1100,7550,7700,
8700,8960,9000

1ILS0J SOJ PATOKA NEW 6 1-X 20-X 2 1-X 42-X 595 19000

• 13 April 2004



-ILSOG :soG Kinmundy 5 1-F, 20-F, 42-F, 44-F, 595 9000
Borrow Pit 50-P

ILOKOI :0K 01 E. Fk. Kaskaskia 17.13 20-P,42-P 1220,1710,9910 1000,1050,1100,9000

• R. -

ILOKAO1 OKA 02 N. Fk. Kaskaskia 15.31 20-P, 50-P 594, 595, 1000, 1220, 9910 1000, 1050, 1100, 5000, 9000
R. -

ILOKAO1 OKAO1 N Fk Kaskaskia 1025 20P 21-F 42F 50-P 594 595 1000 1220 9910 1000 1050, 1100, 5000 9000
• R.

1 I
0512011205 ILBEZXO1 :P.BP OAKLAND 23.4 •1-P,20-P,2l-F,42-N, 595,910,llOO,2100,2210, 1000,1050,1100,7550,7700,

• • 44-N, 50-P 9910 8960,9000
ILBEZXO1 RBK WALNUT 58.7 1-P, 20-F, 21-X, 42-P, 900, 910, 930, 1100, 1220, 1000, 1050, 1100,8500,8960

- POINT : 44-p,50-X 2100, 2200, 2210
ILBE14 BE 14* EmbarrasR. 5.56 20-P, 21-X, 42-N 925, 1000, 1100, 1220, 1710, 1000, 1050, 1100, 1600, 9000

2100, 9910

0714020404 ILODLO2
I F
ROZA HIGHLAND

I
550 - 1-P, 20-P, 21-P,42-P, 595,910, 1100, 1220,2100, 1000,1050, 1100, 1350,1400,

SILVER

I
44-N, 50-P 2210, 9312, 9318, 9910 8500, 9000

0512010906 ILBPJO3
I

RBO HOMER :80.8 l-P, 20-F, 21-F,42-P, 910,2100,2210,9910 1000,1050,1100,7550, 7700,
44-P, 50-X 8960

ILBPJO3 BPS03 SaltFk. ~9.97 •20-P,2l-X, 50-P 594,925, 930, 1730,2100, 200, 1000,9000
VermilionR. 9910

ILBPJO3 BPJ 09* SaltFk. - 13.62 20-P, 21-X 610, 925, 1000, 1730, 2100, 200, 1000
VermilionR. - 9910

ILBPJO3 BPS 10 Salt Fk. 13.6 20-P, 50-P 610, 925, 930, 1000, 1730, 200, 1000, 9000
Vermilion R. 2100, 9910

ILBPJ03 BPS08 Salt Fk. 3.17 20-P, 50-P 594, 610, 925, 930, 1000, 1730,200, 1000, 9000
VermilionR. - 2100, 9910 -

•ILBPJO3 BPS 12 SaltFk. 3.07 20-P,21-X 610, 925, 1000, 1730, 2100, 200, 1000
~• Vermilion R. 9910

0512010904 ILBPJO3 BPJO9 SaltFk. 13.62 20-P,21-X 610,925,1000,1730,2100, 200, 1000
- Vermilion R. 9910

ILBPJDO2 BPJDO2 SpoonBr. 13.71 20-P 1220, 1610 1000, 7000

14 April 2004



C:, ‘.?,‘ .—. .,‘J. ~
qLDDO4 SDL MAUVAISSE 172 .1-P, 20-P, 21-F,42-N, 7550,7700,8700,8960,9000 595,910, 930,2100,2210,9910

TERRE . 44-N,50-P
ILDDO4 DDC N. Fk. Mauvaise 14.03 20-P 595,925, 1220,2100 1000, 1050,1100,7000,9000

TerreC
ILDDO4 DD 04 MauvaiseTerre 36.55

R.

I

20-F, 21-F,42-N 1710 9000

I
1LB007 RBS GEORGETOWN 46.1 1-X, 20-F,21-X, 42-N,

44-P, 50-X
910, 1620,2100,2210,9910 100, 1000,1050,1100,7550,

7700, 8960

ILBOO7

-

BO 07 Little Vermilion
R.

5.11 20-F,42-N 1710 9000

I I
1404 ILC19 :C 19* Little WabashR. 35.89 20-P,21-F,42-P,50-P 595, 1000,1100,1220,1510, 1000, 1050,1100,7000,7300,

•

ILC21 C 21 Little WabashR.

‘ 1710,2100,3100,9910 9000

31.11 ‘20-F, 21-F,42-F, 50-P 595 9000

ILRCF RCF MATTOON
1-F, 20-F, 21-F,42-P, 1000, 1050, 1100,7550, 7700,

76544-P,50-F 910,2100,2210,9910 ‘8700,8960
PARADISE

ILRCG RCG (~OLES
1-P, 20-P, 21-F,42-P, 900,910, 925, 1000,1100, .200, 1000, 1050,1100,7000,

17644-P,50-F 2210 7400,8960
;

ILRCE RCE SARA
:1-F, 20-F, 21-X, 42-F,

76544-P,so-P 595,910,2100,2210 9000
IILCSBO7 CSB 08 E. Br. GreenCr. 5.6320-P 595, 1220, 9910 1000, 1100,1600

ILC21 ‘c 21* LittleWabashR. 31.1120-F,21-F,42-F,50-P595 9000
1LCSBO7 CSB07 E. Br. GreenCr.

-

3.2320-P 1100,1220, 2100,9910 1000, 1050,1100, 1600
1402 ILCPO1 CP-EF-C2 SaltCr.

ILCPO1 ~CP04 SaltCr.
2.3320-P 925,1220,9910 200,1000,1050,1100,4000
l.88~20-P,2l-F 1100,2100,9910 ~1000,1050,1100

ILCPO1 CP-EF-C4 SaltCr. 1.7620-P 925,9910 200, 1000,1050,1100,4000

ILCPDO1 CPD03 SecondSalt Cr. 1.3820-P 597, 1100 1220 2100,9910 1000 1050,1100 160Q, 9000

Saline Br. 320-P 1593,610,925, 1610,1730, 200, 1000,7000,7100, 8500,
12100,9322,9326,9339,9910 39000
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ILCPO1 CP-TU-C3 SaltCr. 0.8120-P 595,9910 200, 1000,1050, 1100

1ILCPDOlJCPDO4SecondSaltCr ~ ~

1ILCPC01 !CPC-TU-C1 First SaltCr. 1.44120-P 1595, 1220,9910 1200, 1000,1050, 1100
~ ~c

071300120211LDA~1 ISDZF IHETTICK 1110 11-P. 20-F, 21-F,42-P, 900, 910,1220,2210 11000, 7000,7400,8960
±J_ ~44-P,50-X1__~_~

i~A~oi RDF OTTER T65 1-P, 20-F,21-F,42-P, 595, 2210 200, 1000,1050,1100,7000,
~

ILDAGO1 IRDZP PALMYRA- ~ I1-P,20-F,21-X, 42-P, 595,1000,1220,2210 200, 1000,1050,1100,7000,
MODESTO I 44-P 50-P - 7400,8700,8960,9000

I1LDAGO1 DAG 02 HodgesCr 10 69 120-P 1220 9000 1
~ ~ ~ !~1~ •~
0714020302 ILOILO1 IROL GLENN ~1350 1-F,20-F,21-F,42-P, 910,2100,2210,9910 1000,1050,1100,7550,7700,

SHOALS 44-P,50-F 8700,8960
ILOILO1 ROT HILLSBORO lfö8.7 11-P,20-F,21-X,42-P, 595, 910,2100,2210, 9910 18700, 8960,9000

• OLD 44-P,50-P
uuuiui NIIiiUllti aii~i~i’ tiv~ai~i~u~su liis~.trnr*uirmu
0512010909 ILBPGO9 RBD VERMILION 608 1-P, 20-F,21-F, 42-P, 900,925,930, 1100,1220, 1000,1050, 1100,7000,7400,

~
ILBPGDO1 IBPGD uHoopestonBr. 4.72 20 925, 1220,9910 Ji00, 200,400,7000 • *

i~BPG1~i~PG10IN. Fk. Vermilion i24.2i~~ö-P,21-X 925, 1610 200, 1000,7000

IILBPGO9 BPG09 IN. Fk. Vermilion 5.91 120-F,42-N 1710 9000 -

.

~ILBPG09 IBPG 05 IN. Fk. Vermilion 19.81 120-F,50-P 1930 9000

III~UI~Ia~IIII.i1IIIN111IV.~j. ~I••~•IIII•••••~1IS~TMUIIT~•~.
0512011506 ILRCT IRCT WAYNIECITY 18 1-P,20-F,42-P,44-P, 595,2100,2210,9910 1000,1050,1100,9000 1

1 5CR I J50-p 1
IILCAO3 ICA 03 SkilletFk 718 120 P 21-P,42N 595, 1000,1100,1220,1610, iooo, 1050,1100,7000 7100,

1 1710,2100,3100,9410,991019000

IILCA03 ICA 05 SkilletFk. (10.96 120-P,21-P,42-F,50-P595, 1000,1100,1220,1610, 1000,1050,1100,7000,7100,
:~J~I.L2i0~3100,941090o0
0512011502 J~LRCD* ~CD STEPHENA ~25~i P 20-F 21-F 42P, 910,2100,22109910~1~501100,7550,7700,
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- 3(d) e entiD S ame - esi ted s e ur
s ed

FORABES 44-P, 50-X 8700,8960
ILRBF RBF SAMDALE 194 1-P, 20-F, 21 -X, 42-N, 910,2100,2210,9910 1000, 1050,1100,7550,7700

44-P, 50-X
ILCAO6 CA 06 SkilletFk. ‘16.63 20-P,2l-P, 42-F 595, 1000, 1100,1220,2100, 1000, 1050,1100,9000

3100,9410 - --

ILCAWO1 CAW 04 DumsCr. 25.38 20-P 1220 1000, 1350,1400, 1600
ILCAO6 CA 09 SkilletFk. 19.77 20-P,21-P 1220,9410 ~9000
ILCARO1 CAR 01 BrushCr. 21.27 20-P 595, 1220 1000,1600,9000

0512011503 ILCANO1 CANOI HorseCr. 28.21 20-P,2l-F 595, 1220 1000,1600,9000

Note: Although all causesfor which impairment hasbeen identified are shown in this table, TMDLs are currently doneonly for
causesfor which a water quality standard exists.
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Table5 includestheTMDL watershedsinprogress.It is anticipatedthatTMDL developmentforeach
watershedwill be completedapproximatelytwo yearsfrom the initiation date. Stage1 is scheduledto
takea maximumof ninemonths. Stage2 is optionalandthe time framewill dependon the typeand
quantityofadditionaldatarequired.Stage3 hasa maximumtimeframeof 18 months. To date,
contractorsaredoing all TMDL developmentworkfor Illinois EPA.

B. TMDL ImplemeiEationStatus

TheIllinois EPAviewsTMIDLs as atool for developingwaterqualitybasedsolutionsthat are
incorporatedinto anoverallwatershedmanagementapproach. The TMDL establishesthe link between
waterquality standardsattainmentandwaterqualitybasedcontrolactions.Forthesecontrolactionsto
be successful,theymustbe developedin conjunctionwith local involvement,whichincorporate
regulatory,voluntary andincentive-basedapproacheswith existingapplicablelaws andprograms.The
Fourprogramsthathaveprovidedfundsfor implementationof TMI)L watershedsare: theIllinois
NonpointSourceManagementProgram,theIllinois CleanLakesProgram(ICLP), thePriority Lakeand
WatershedImplementationProgram(PLWIP)andtheConservationPracticesProgram(CPP).

The Illinois EPA administersthe Illinois NonpointSourceManagementProgram,theICLP andthe
PLWIP. The Illinois NonpointSourceManagementProgramwasdevelopedto meetthe requirementsof
Section319 of the CleanWaterAct(CWA). Section319projectscanincludeeducationalprogramsand
nonpoint source pollution controlprojectssuchasBestManagementPractices(BMPs). -TheICLP is a
financial assistancegrantprogramthat supportslakeowners’ interestandcommilmentto long-term,
comprehensivelakemanagementandultimatelyresultsin improvedwaterquality andenhancedlake
use. ThePLWIP supportslakeprotection/restorationactivitiesat“priority” lakeswherecausesand
sourcesofproblemsareapparent,project sitesarehighlyaccessible,projectsizeis relativelysmall,and
local entitiesarein apositionto quickly implementneeded-treatments~Table 7 includespastandpresent
projects in TMDL watershedsfundedundertheseprograms.

Beginningin July of 2002, the Illinois DepartmentofAgriculture (IDoA) beganshifting aportion ofits
ConservationPracticesProgram(CPP)fundsto Soil andWaterConservationDistricts(SWCDs)to more
directly addresswaterquality concernswithin TMDL watersheds.Thisprogramgivesincentive
paymentsto landowners/operatorswithin thatwatershedto promotetheuseofmanagementpractices
thatreduce/controlthemovementof pollutantscausingthewaterquality impairment.
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Metals (statisticalguideline)
9510= arsenic
9520 = cadmium
9530= copper
9541 = chromium(total)
9550 = lead
9560= mercury
9580= zinc
9591 = barium
9594 = iron
9595= manganese
9596 = nickel
9597= silver

ConventionalPollutantsandStressors-

0600= ammonia(unionizedammonia)
0610= ammonianitrogen(total

ammonia)
0700 = chlorine
0720 = cyanide(asfreecyanide)
0750 = sulfates

0800 = fluoride
0810= asbestos
0910= total phosphorus(numeric

standard)
9910= total phosphorus(statistical

guideline)
0925 = total nitrogen as N
0930= nitrate nitrogen
0940= nitritenitrogen
0950 = nitrate/nitrite(nitrate+ nitrite

asN)
1000=pH
1100= sedimentation/siltation
1220= dissolvedoxygen
1320 = total dissolved solids (TDS)
1330 = chlorides
1400 = water temperature
1500 = otherflow regimealterations
1510 = fishbarriers(fish passage)
1610 = habitatassessment(streams)
1620 = habitatassessment(lakes)

1710= total fecalcolifonnbacteria
1720= Escherichiacoli
1730= fish kills
1900 oil andgrease
2100 = total suspended solids (~FSS)
2200= aquaticplants(native)
2210= excessalgal growth
2500 = turbidity
2610= non-native aquatic plants
2620= non-native

fish/shellfish/zooplankton

Pesticides
3100 = atrazine
3200 = cyanazine
3300= alachlor
3400= metolachior
3500= metribuzin
3600= trifluralin
3700 = butylate

10) Potential SourcesofImpairment- Indicatesthepotentialsourcesthatcontributeto thepotentialcauseslistedabove.

POINT SOURCES -

100: industrialpointsources
200 : municipal pointsources
210 : majormunicipalpointsources
400 : combinedseweroverflows

500 : collectionsystemfailure
800 : wildcat sewer
900 : domesticwastewaterlagoons

*
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BiochemkalOxygenDemand Page1 of3 -

Surface Water Quality Division

- Permits Section

Biochemical Oxygen Demand (BOD) -

Biochemical Oxygen Demand, or BOD, is a measure of the quantity of oxygen consumed by
microorganisms during the decomposition of organic matter. BOD is the most commonly used
parameter for determining the oxygen demand on the receiving water of a municipal or
industrial discharge. BOD can also be used to evaluate the efficiency of treatment processes,
and is an indirect measure of biodegradable organic compounds in water.

Imagine a leaf falling into a stream. The leaf, which is composed of organic matter, is readily -

degraded by a variety of microorganisms inhabiting the stream. Aerobic (oxygen requiring)
bacteria and fungi use oxygen as they break down the components of the leaf into simpler, more
stable end products such as carbon dioxide, water, phosphate and nitrate. As oxygen is
consumed by the organisms, the level of dissolved oxygen in the stream begins to decrease

Water can hold only a limited supply of dissolved oxygen and it comes from only two sources- -

diffusion from the atmosphere at the air/water interface, and as a byproduct of photosynthesis.
Photosynthetic organisms, such as plar~tsand algae, produce oxygen when there is a sufficient
light source. During times of insufficient light, these same organisms consume oxygen. These
organisms are responsible for the diurnal (daily) cycle of dissolved oxygen levels in lakes and
streams. -

If elevated levels of BOD- lower the concentration of dissolved oxygen in a water body, there is a
potential for profound effects on the water body itself, and the resident aquatic life. When the
dissolved oxygen concentration falls below 5 milligrams per liter (mg/I), species intolerant of low
oxygen levels become stressed. The lower the oxygen concentration, the greater the stress.
Eventually, species sensitive to low dissolved oxygen-levels are replaced by species that are
more tolerant of adverse conditions, significantly reducing the diversity of aquatic life in a given
body of water. If dissolved oxygen levels fall below 2 mg/I for more than even a few hours, fish
kills can result. At levels below 1 mg/I, anaerobic bacteria (which live in habitats devoid of
oxygen) replace the aerobic bacteria. As the anaerobic bacteria break down organic matter, foul-
smelling hydrogen sulfide can be produced.

BOD is typically divided into two parts- carbonaceous oxygen demand and nitrogenous oxygen
demand. Carbonaceous biochemical oxygen demand (CBOD) is the result of the breakdown of
organic molecules such a cellulose and sugars into carbon dioxide and water. Nitrogenous
oxygen demand is the result of the breakdown of proteins. Proteins contain sugars linked to
nitrogen. After the nitrogen is “broken off” a sugar molecule, it is usually in the form of
ammonia, which is readily -converted to nitrate in the environment. The conversion of ammonia

litip - ~ ww .deq.statein~.us/swq/pcrmils/p~EXHIBIT D - -

Department of EnvironmentalQuality



Biochemical Oxygen Demand - Page2 of 3

to nitrate requires more than four times the amount of oxygen as the conversion of an equal
amount of sugar to carbon dioxide and water. -

When nutrients such as nitrate and phosphate are released into the water, growth of aquatic
plants is stimulated. Eventually, the increase in plant growth leads~toan increase in plant decay
and a greater “swing” in the diurnal dissolved oxygen level. The result is an increase in microbial
populations, higher levels of BOD, and increased oxygen demand from the photosynthetic
organisms during the dark hours. This results in a reduction in dissolved oxygen concentrations,
especially during the early morning hours just before dawn.

In addition to natural sources of BOD, such as leaf fall from vegetation near the water’s edge,
aquatic plants, and drainage from organically rich areas like swamps and bogs, there are also
anthropogenic (human) sources of organic matter. If these sources have identifiable points of
discharge, they are called point sources. The major point sources, which may contribute high
levels of BOD, include wastewater treatment facilities, pulp and paper mills, and meat and food
processing plants. - -

Organic matter also comes from sources that are not easily identifiable, known as nonpoint
sources. Typical nonpoint sources include agricultural runoff, urban runoff, and livestock
operations. Both point and nonpoint sources can contribute significantly to the oxygen demand
in a lake or stream if not properly regulated and controlled. -

- Performing the test for BOD requires significant time and commitment for preparation and
analysis. The entire process requires five days, with data collection and evaluation occurring on
the last day. Samples are initially seeded with microorganisms and saturated with oxygen
(Some samples, such as those from sanitary wastewater treatment plants, contain natural
populations of microorganisms and do not need to be seeded.). The sample is placed in an
environment suitable for bacterial growth (an incubator at 20°Celsius with no light source to
eliminate the possibility of photosynthesis). Conditions are designed so that oxygen will be
consumed by the microorganisms. Quality controls, standards and dilutions are also run to test
for accuracy and precision. The difference in initial DO readings (prior to incubation) and final
DO readings (after 5 days of incubation) is used to determine the initial BOD concentration of
the sample. This is referred to as a BOD5 measurement. Similarly, carbonaceous biochemical
oxygen test performed using a 5-day incubation is referred to as a CBOD5 test.

Water Quality Standards for BOD -

Although there are no Michigan Water Quality Standards pertaining directly to BOD, effluent
limitations for BOD must be restrictive enough to insure that the receiving water will meet
Michigan Water Quality Standards for dissolved oxygen.

Rule 64 of the Michigan Water Quality Standards (Part 4 of Act 451) includes minimum
concentrations of dissolved oxygen that must be met in surface waters of the state. This rule
states that surface waters designated as coldwater fisheries must meet a minimum dissolved
oxygen standard of 7 mg/I, while surface waters protected for warmwater fish and aquatic life
must meet a minimum dissolved oxygen standard of 5 mg/I.

Biochemical Oxygen Demand Limitations in. NPDES Permits

Typically, CBOD5 limits are placed in NPDES permits for all facilities which have the potential to

contributesignificant quantities of oxygen consuming substances to waters of the state. These
limits are developed in direct correlation with limits for ammonia nitrogen and dissolved oxygen.
The nitrogenous oxygen demand is computed separately because of the difference in oxygen
demand (as explained above) and because the rate of oxygen consumption over time varies

lii ip: ~ \vv~ dcq .slatenhi .iistswq:periiiits/paramciers/bod.h1ii~ - 2/19/02
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from carbonaceous oxygen demand. Ammonia is further considered separately because in
sufficient levels (dependant upon several variables) it can also be toxic to living organisms.

In determining CBOD5 limits, -stream modelers use computer models which simulate actual

stream conditions. Model inputs include the flow of the receiving stream, the quantity of water
to be discharged, the decay rate for the particular type of wastewater, the stream’s slope, and
temperature. Other upstream or downstream dischargers are also considered in the model. The
modeler determines maximum limits for CBOD5 and ammonia nitrogen and minimum limits for

dissolved oxygen. These limits are selected to insure that Water Quality Standards for dissolved
oxygen are met in the receiving water.

Permit-related questions and comments? Contact Fred Cowles, cowlesf@imichigan.gov
Web- page maintained by Sean Syts, sytss@imichigan.gov

Last revision: April 30, 2001

http ://www.deq .state.mi.us/swq/permits/parameters/bod . html
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- CERTIFICATE OF SERVICE

I, Albert F. Ettinger, certify that on July 21, 2004, I filed MOTION TO SUSPEND
CONSIDERATIONOFPROPOSEDAMENDMENTSTOTHEDISSOLVEDOXYGEN
STANDARD PENDINGDEVELOPMENT OF DRAFT IMPLEMENTATION RULES and
MEMORANDUM IN SUPPORTOF MOTION TO SUSPENDCONSIDERATIONOF
PROPOSEDAMENDMENTS TOTHE DISSOLVEDOXYGEN STANDARD PENDING
DEVELOPMENTOF DRAFT IMPLEMENTATION RULES.An original and9 copieswas -

filed, on recycledpaper,with theIllinois Pollution ControlBoard,JamesR. ThompsonCenter,
100 West Randolph, Suite 11-500, Chicago, IL 60601, and copies were served via United States
Mail and via facsimile to those individuals on theincludedservicelist.

Respectfully submitted,

Albert F. Ettinger
SeniorStaffCounsel,EnvironmentalLaw &
Policy Centerandcounselin this matterfor
Prairie RiversNetworkandSierra Club

July21,2004
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Marc Miller, SeniorPolicyAdvisor
Office of Lt. Governor Pat Quinn
Interested Party Room214 State House
Springfield, IL 62706

MichaelJ.Fischer,PolicyAdvisor
Office of Lt. Governor Pat Quinn
InterestedPartyRoom214 State House
Springfield, IL 62706

Irwin Polls -

EcologicalMonitoring andAssessment

InterestedParty3206MapleLeafDrive
Glenview,IL 60025


