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Illinois PollutionControlBoard: STATE Op ILLINOIS
PoIIu~ipqControl BoaroI haveattachedtestimonyfor theAugust25 heanngon Illinois i-’oiluuon

Control Board(IPCB) Proposal:R 2004-025;ProposedAmendmentsto Dissolved
OxygenStandard[35 III. Adm. Code302.206]for generalusewatersin Illinois. I
would appreciatetheopportunityto presenta summaryof thesecommentsto the
Boardat the hearing.
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Introduction
Therational for this proposedamendmentto theIllinois waterquality (WQ) staudards~isto

updatethemsincetherehavebeenchangesto theUS WQ Standards.Thecurrentdissolvedoxygen
(DO) regulationshaveleadto a marked—andin somewaysaremarkable,improvementin thewater
quality in therivers of Illinois. This improvementhashad greatbenefitsto thecitizensof Illinois in
improving thehabitatfor nativeaquaticspecies,in increasedfishing andotherrecreational
opportunitiesfor residentsof Illinois andof otherstates,andin lowertreatmentcostsfor usersof
Illinois waters.

It is time to continuethis trend,to move Illinois streamsto thefishable,swimmablegoalsof
P.L. 92-500,theWaterQuality Act of 1972 andits amendments,andto makethewatersof Illinois
moreattractiveto thosewho live on them, andto thosewho usethemfor recreationaland
commercialpurposes.

It is unfortunatethenthat theproposalfrom theIllinois Associationof WastewaterAgencies
(IAWA) proposesless stringentregulations,regulationsthat will leadto increasedpollutionin
Illinois’ rivers andto a degradationoftheirwaterquality.

In supportof therequestto allow additionalpollution in ourrivers, theIAWA submittedan
AssessmentDocumentbasedheavilyon theU. S. EPA’s 1986NationalCriteriaDocumenton DO
(Chapman,1986;NCD).

Comments
Theproblemswith theNCD andtheAssessmentDocument(AD) areseveralandsevere:

1. TheNCD andtheAD submittedby theIAWA both containnumerousdisclaimersthat most
ofthedata arebasedon laboratorystudiesthatarenotdirectlyapplicableto thenatural
situations.However,both documentsthen basetheir conclusionsalmostexclusivelyon the
laboratorydata. In numerousplaces(seenotes),theNCD pointsthis out andqualifiestheir
recommendationsthat naturalwatersare signj/Icantlymorecomplex,andthatstandards
basedon ambientmeasurementswouldbe expectedto be morestringent,e.g.,moreDO
needsto bepresentto preventharm.

However,the threefieldstudiesdiscussedin theNCD, p. 19-20,all showsign~JIcant
deleteriouseffectsat DO concentrationsbelow5 mg/L.Thedocumentconcludes,“These
threefield studiesall indicatethat ... siteswith dissolvedoxygenconcentrationsbelow5
mg/Lhavefish assemblageswith increasinglypoorerpopulationcharacteristicsastheDO
concentrationbecomeslower.” The proposal before the IPCB is to permit a one-day
minimumof 3.5 mg/L DO for eight monthsof theyear!!
Someoftheadditional problemswell documentedin theNCD with naturalwaterscompared
to lab studiesare: 1) abundantfood is notprovidedin thewild andthefish expendmore
energyforagingthere; in passingadditionalwaterover their gills to obtainneededoxygen,
fish expendmoreenergyandareexposedto increasedamountsof toxins; fish-areat
increasedrisk ofdisease;andwhentheyareforced to moveto thesurfaceorotherareasof
higherDO levelstheyareat increasedrisk ofpredation.Theseandperhapsothercauses
resultin lowergrowthratesatlow DO levels.
The testendpointin manyofthe studiesis thedeathoftheorganism.Therecanclearlybe
manyseriousbut lessobviousdeleteriouseffectsin thefish that havenot beeniquantiflei±tbat
may/probableoccurat DO levelsabovethe lethal limit. For instance,weknowthatinlügher
organismsoneoftheearlyeffectsof deprivationofoxygen is damageto nervecells, andto
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thebrain in particular.No studiesarequotedwheretheeffect of exposureof fish to repeated
DO levelsabovethelethal limits on brainandnervefunctionwasdetermined.

2. Themajorityofthestudiesdiscussedin theNCD doneon arelatively smallnumberoffish
species,thesalmonids.In fact thedocumentstates,“More importantly,data on the tolerance
to low DO concentrationsare availablefor only afewofthenon-salmonidfish.”

3. For DO, percentsaturationand mg/L canbe mathematicallyrelatedto oneanother,but they
arenotequivalentmeasuresoftheavailability ofoxygento indigenousorganisms.While DO
concentrationsareoftendetermined(chemicaltests)andreportedin mg/L, theavailability of
oxygento organismsdependson its activity—its percentsaturationor oxygen tension
(electrochemicaltest).Thus,3.5 mg/L ofDO correspondsto 43% of saturationat 25°C,but
only 24%of saturationat 0°C.Thus, topermitDO levels lessthan 25%saturationin thecold
monthsoftheyearas isproposed,can be expectedto causeharm tofish andotheraquatic
organisms.It could be notedthat theoxygentensionat thesummitofMt. Everest—
commonlyreferredto asthe ‘dead zone’, is only 33%of theoxygentensionat sealevel.

4. TheDO standardrecommendedin theNCD is basedon acurvefit to thedatafor about20
speciesoffish. Thecurvethen givesa bestestimateof themeanLC50 levelfor thespecies
tested.Since theLC50 levelfor manyfish is abovethis level, theyare clearly NOTprotected
by theproposedlowerstandard,andin fact severalspeciesstudiedhadLC50sabovethe
NCD recommendations,includingchannelcatfishandlargemouth bass.It would be
disasterousto aquaticfaunain Illinois rivers if only thosespecieswhoseDO requirements
wereat orbelow themeanwereaffordedprotectionby Ill. WQ regulations.

The dataiii Fig 1 of theNCD showthat while theyoungformsof mostfish arenot adversely
affectedby DO levelsbelow6 mg/L, theyoungformsof somefish someare,includingwarm
waterfish suchaschannelcatfish,smallmouthbassandperhapsnorthernpike.

5. TheIAWA Assessmentdoesnot claim that 5 mg/L will protecttheyoungformsof all warm
waterfish orotheraquaticorganisms.Rathertheymakethetotally unsupported statement
that, “Warm waterspeciesthatspawnlater during thesummershouldhaveadaptationsfor
naturally occurringreductionsin DO concentrationsexpectedto occurduring warm months.
(ExecutiveSummary)”
Maybethesesummer-spawningspeciesevolvedwhenwarm watersin Illinois werecloseto
saturation(seeabove)with dissolvedoxygenthroughouttheyear,whenwaterswere
uncontaminatedwith anthropogenic,oxygendemandinginputs.Maybeundocumented,self-
servingstatementsoftheIA WA shouldnotserveasthebasisfor Illinois DO regulations.

6. A majorproblemwith loweringtheDO standardsis that theproposedconcentrationsare
muchcloserto levelsthat causedamageto indigenousorganisms,increasingtherisk that a
violation of thestandardwill causeharm.Theusual rulefor environmentalquality guidelines
is to includeareasonablesafetymargin to preventdamageto theecosystemfrom the
unanticipatedfluctuationsthat occur.

7. It couldbe that theproposedregulationswill give sufficientprotectionto manyof the
organismspresentin thewarm,generalusewaterin Illinois. Theproblemis whetherthe
standardswill be met—howfrequentlyandto what extentwill theybeviolated.Thecurrent
diurnal,daily and weeklyvariability of theDO concentrationneedsto be determinedbefore
any changecouldbe supported.How muchdoesit vary andwhat arethenormaland the



R04-25; Dissolved Oxygen Standards Thomas J. Murphy 4

highestdaily andweeklyvariation.With no changein theregulations,howoftendo current
ambientconditionsviolate theproposedregulations?

8. In addition,theWQ standardsareonly thefirst issue. Theycanandshouldbe written to be
sufficiently protectiveof whateverspeciesaredeemedto requireprotection.Other important
issuesincludehowtheregulationswill be implemented,andhow theywill beenforced.What
additionalmonitoringwill be requiredandwho will paythecosts;whatprocedureswill be in
place to respondto violations(identifyingthecauses;haltingdischarges;addingoxygento
thewaters;etc.);what will betheproceduresfor identifying violators,andwhat will the
penaltiesfor violationsof theregulationsbe.Addressingthesequestionswill bemuchmore
importantif theDO limits areloweredasproposed,narrowingthesafetyfactorthat should
be partof all regulations.

Conclusions
• Thereareinsufficientdatapresentedin theIAWA AssessmentDocumentto demonstratethat the

proposedweakeningof theambientWQ DO regulationswill be protectiveofindigenous
organisms.Thereforeonly atighteningof thesestandardsshouldbe consideredto hastenthe
recoveryof ourwarm watersto fishableswimmableconditionsASAP. Whenour warm waters
againmaintainsustaininglevelsofall nativeflora andfauna,thenperhapstheIPCB candiscuss
fine-tuningtheDO regulationson thosewaters.

• WQ criterianeedto bebasedon theoxygenavailability—thepercentsaturation,andtheDO
concentrationsshouldnotbe permittedto go below33% saturation(~5 mg/L at0°C).

• Beforeconsideringchangesin theDO regulations,theIPCB needsto determinecurrentDO levels
andtheir variability in Illinois’ rivers andtheDO requirementsofnative aquaticspecies,andbase
proposedchangeson thosedata. Whatis theneedto changethecurrentDO regulations?These
regulationshaveservedIllinois well in improvingthe.WQin its rivers,why lowerthem?

• I do not think that thepeopleof Illinois will supportincreasedpollution of theirrivers afterso
muchtime andso manyresourceshavebeenspentin recentyearsin improvingtheirquality to
wheretheynow contributesignificantrecreationalandeconomicbenefitsto thestate.Have we
spentbillions of dollarsover thepast30 yearsor so to clean-upourrivers, to allow thereturnof
manynativespeciesto theirformerhabitat,just to allow morepollutantsto be dischargedinto
them?


