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Introduction

TheBoard shouldnot adopttheIllinois EnvironmentalProtectionAgency’sproposalto
changethecyanidestandardsand deoxygenatingwastesrulesbasedon thecurrentrecord. Further,
unlesstherecordis substantiallysupplemented,theBoardshouldrejectmostor all oftheAgency’s
petitionoutright.

Theproposedchangein thecyanidestandardoffersno knownbenefitandmayposeathreat
to highlyvaluedfish populationsandmusselspeciesalreadyon thevergeofextirpation. The
proposedchangein thedeoxygenatingwasterule shouldnot be acceptedby theBoarduntil the
Agencydevelopsimplementationrulesthat will preventviolationsofthestatedissolvedoxygen
standard.Theotherproposedchangesin thestandardsmaybeacceptablebut that is not clear.As
ofthedateof thefiling of thesecomments,theAgencyhasnot showntheBoardor thepublic its
proposedimplementationrulesalthoughit hasstatedrepeatedlythat draftruleswould be available
in this proceeding.

At the endoftheMarch 6, 2002hearing,therewasconsiderablediscussionofwhetherthere
shouldbe an additionalhearingin this caseprior to First Notice. At that time, SierraClub, Prairie
RiversNetworkand theEnvironmentalLaw andPolicy CenteroftheMidwest (“Environmental
Groups”) felt that an additionalhearingwaswarrantedbeforegoing to First Notice. But thereis no
waynow to knowwhen,if ever,theAgencywill providedraft implementationrules.Accordingly,
wenow believethat thebetterpracticewould be to rejecttheAgencypetitionwith theexceptionof
thoseportionsoftheproposalwhich theBoardis confidentthereis sufficient existingguidancein
federalrulesor elsewherethat stateimplementationrulesareunnecessary.
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I. The Board Should Require that the AgencyProduceDraft Implementation Rules
regarding Hardness,ReasonablePotential Testing,DissolvedOxygen and the Metals
Translator.

In his pre-filed testimonyandat theJanuary29, 2002hearing,RobertMosheron behalfof
the Agencytestifiedat lengththat theAgencywouldpresentimplementationrules in this
proceedingandtestified of the importanceto theBoard andthepublic ofknowing howtheAgency
would implementtheproposedstandards.Specifically,we weretold to expectdraft implementation
rulesregardinghardnessfactors,reasonablepotentialandthemetalstranslator.(MosherTestimony,
Jan,29, 2002,Transcriptat41-44).Themost importantoftheseruleswould clearlybe the
reasonablepotential rulesaboutwhich Moshertestified:

Oneof themain partsofthis Agencyimplementationrulewill behowthe
Agencywill do what is calleda reasonablepotentialanalysisto determineif a
certainsubstanceneedsto be regulatedin that NPDESpermit. Is thereareasonable
potentialfor it to exceedthewaterqualitystandard.If so,wehaveto put limits in
that permit for that substance.And that involvesa statisticalprocedure.Weintendto
spellall that out andit will takemany,manypagesto do that. (MosherTestimony,
January29, 2002,Tr.43)

Wedo notknow thecontentsof thedraftimplementationrulesthat theAgencyhasnot
madepublic. We do know that draft“reasonablepotential” rules,which werecirculatedin 1997,
were21 pageslong andweredesigned“to establishproceduresfor determiningtheconcentrations
of substancesthat mustbe regulatedin NPDESpermitsin orderto assurethat waterquality
standardswill be met in thegeneralusewatersof theState”andcoveredhardnessand other
matters. (Exhibit 1, thecover letterandthreepagesof the1997draft). Logically,thedraft
implementationrulesshouldat leastcoverreasonablepotentialtestingandothermattersrelatingto
implementationofthenewproposedstandardsregardingnickel, zinc,cyanide,dissolvedoxygen
anddissolvedmetals.

It is critical for theBoardto seetheimplementationrules in its considerationof water
qualitystandards.Theimplementationrules oftenmakeall thedifferenceasto whethera standard
is protectiveofaquaticlife, overly stringentoruseless.Justto discusshardnessasonefactor,it can
makeavery largedifferencein theNPDESpermitlimits for manymetalswhereinstreamhardness
is measuredin thestreamto receivethedischarge(or sometimesanotherstreamthoughtby the
Agencyto haveasimilarhardness)andwhatfigure for hardnessis usedin calculatingpermit limits
givenvaryinghardnessmeasurementsandthenumberofdatapointscollected.(SeeExhibit 1 and
35 Ill. Adm. Code302.504)

In the R94-1(B)ammoniawaterquality standardsproceeding,therewasdiscussionof the
implementationrulesregarding“effluent modifiedwaters”(See35 Ill. Adm. Code302.213) anda
numberofother issuesregardingimplementation,but theAgencynevershowedtheBoardor the
public adraft ofthe implementationrulesit would propose.This resultedin very seriousdisputes
that led to delayin considerationofhundredsof permitsandmuchotheracrimony.Although filed
yearsaftertheBoardcompletedits considerationof ammoniastandardsin R94-1(B), therecent
testimonyof Mr. Michael Callahanon behalfof theIllinois AssociationofWastewaterAgenciesin
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R02-19 is still full of bitternessstemmingfrom thefact that thepartiesto R94-1(B)cameaway
from theproceedingwithout aclearunderstandingofthe likely implementationrulesto be put in
placeby theAgency.(R02-19,CallahanTestimony,March 25,2002,Tr. 16, 25-8)’ Basedon this
bad experience,IAWA properlydid not go forwardwith its newammoniaproposalwithout being
confidentofthe implementationrulesthatwould be appliedby theAgency. (Id.)

SinceR94-1(B),theAgencyhasprovidedtheBoardwith draft implementationrulesin the
only two majorwaterqualitystandardsproceedingsof whichweareaware,R97-25(theGreat
Lakesstandards)and R01-13(Antidegradation).In both cases,theability oftheBoardandthe
public to understandhow thestandardswould be implementedwascritical to theproceeding.In
both cases,theBoardsawfit to adoptaportionofthedraftAgency implementationrules asBoard
rules.

Why theAgencyhasnot offeredthepromisedimplementationrulesin thisproceedingis
unclear.WhethertheAgency’sfailure to provide draft rulesis calculatedor accidental,theBoard
shouldnot proceedwithout them.2

II. The Board Should Not Adopt Cyanide StandardsThat May Not Be Protective
Of Endangered SpeciesAnd Highly-Valued Fish Populations

Among thefewthings thatweknow for sureabouttheproposedchangein thecyanide
standardis that thereis no reasonto adoptit now. TheAgencyknowsof no dischargerthat would
behelpedby the lessprotectivestandard.(MosherTestimony,March 6, 2002,Tr. 61) IEPA knows
ofno musseldataandobtainedthenewstandardby throwing thecoldwaterfish dataout of the
mix usedby U.S. EPAto establishits criteria.(MosherTestimony,March 6, 2002,Tr. 68)

Adjusting thenationalcriteriato eliminateprotectionsfor speciesthat do not live in Illinois
makessomesensewhenthereis relevantdatafor all of themoresensitivespeciesin Illinois and
that datashowsthat theresultingstandardwould be protectiveof thesespecies.Thatis
emphaticallynot thesituationhere.TheAgency freely admitsthat thereis no dataon cyanide
toxicity to musselsand that it is proceedingwith this standardwithoutknowingwhetherit will
protectfederalandstateendangeredmusselspecies.(OlsonTestimony,March 6, 2002,Tr. 59-60)
Thereis no reasonto assumethat theendangeredmusselsarelesssensitiveto cyanidethanthecold
waterspeciesthat that theAgencytossedout of its equations.Recentstudiescited by theUnited
StatesFish& Wildlife Serviceindicatethat musselsare,if anything,moresensitiveto some
pollutantsthansalmonids.(Exhibit 2)~

To avoidburdeningtherecordin this proceedingwith extrapaper,the EnvironmentalGroupsherebyaskthat the
Callahantestimonyfiled in R02-19beincorporatedby referenceinto this record. The EnvironmentalGroupswill also
sparethis recorda discussionof whatthey thoughtthe implementationrules were to befollowing R94-1.
2 At theMarch hearing,therewastestimonythatthe dissolvedmetalsportionof the Agencyproposaldid notactually
needimplementationrulesbecausethereexistsa detailedfederalguidance.DavisTestimony,March 6, 2002Tr. 80-2.
If this is true,perhapsthis portionof theAgencyproposalcanproperlybe adoptedby the Board.

While perhapsthesenot yetpublishedstudiesshouldnotbe controllingif thereweregoodreasonsto changethe
currentrule, thereareno suchreasons.
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Further,no cool waterfish (e.g.sculpin)havebeentakenintoaccountalthoughtheyare
knownto bepresentin Illinois waters(MosherTestimony,March6, 2002,Tr. 140, seealso
SkrukrudTestimony,March 6, 2002,Tr. 86)

TheAgency’sanswerto concernaboutweakeninga standardwithout informationasto
whetherthechangewill affect numeroushighly-valuedIllinois speciesis that Illinois can rely on its
newly adoptedantidegradationstandardto protectagainstdamageto thosespecies.(Mosher
Testimony,March 6, 2002 Tr. 140)Thatis not quite true,While properimplementationofIllinois
antidegradationstandardshouldpreventpermittingof newcyanideloadingsto any water
containingsensitivespecies,it maynot requirelimits on currentdischargersthat arenewly foundto
havecyanidein theirdischarge.

Following federalregulations,IEPArequiresIllinois dischargersto periodicallytesttheir
dischargefor a widearrayofpollutants.For example,cyanidewasfoundin thedischargeof the
City ofAlton in 1998atlevelsthat might haverequiredapermitlimit if Alton dischargedinto a
small stream.(Exhibit 3) If thecyanidestandardis weakened,theAgencymayfail to establisha
permit limit that is necessaryto protectindigenousspecies.

Still further, the 1984 federalcriteriadocumentrelied on by theAgencycitesa“Kimball”
study finding theBluegill cannotreproduceproperlyevenat thecurrentchronicstandard
concentrationfor cyanide(p.8)4TheBluegill is Illinois’ StateFishvoted assuchby thechildrenof
Illinois in 1986. (Exhibit 4) While thevalidity of theconclusionsof theKimball studyare opento
question,thesafething to do would be to wait until moreresearchis done.TheAgencyhasoffered
no reasonto proceedin thefaceofignoranceabouttheeffect ofcyanideon endangeredspeciesand
thestatefish.5

III. DeoxygenatingWasteRule Should Be Protective Of DissolvedOxygen Levels

Muchofthediscussionat thehearingsin this casehasfocusedon whattestingis bestto
determinewhetheraseweragetreatmentplant is operatingproperlyandwhetheraDr. JohnPfeffer
meant“BOD5” or “CBOD5” in his testimonygiven to theBoardin aproceedingdecidedover30
yearsago. All of this profoundlymissesthepoint. In this proceedingtheBoardshouldfocuson the
environmentaldangersofproceedingastheAgencyis proceedingwith regardto implementationof
Illinois’ dissolvedoxygenstandards.6

To theextentthat thehistoryofthedeoxygenatingwasterule is relevant,it is notDr.
Pfeffer’sintent that is relevant,but the intent oftheBoard.All weknow specificallyasto the

‘~Evenignoringthe Kimball reproductionstudy, theUSEPAcalculatesa safechronicconcentrationfor Bluegill at
13.56ug/l, only 2.5 partsperbillion higherthan theproposedstandard.
~ TheMWRDGC obtaineda site-specificstandardprovingcircumstancesthat are notgenerallyrelevantto the restof
the state.(SeeR95-14,Opinionof August24, 1995) The sensitivespeciesthat are of concernhereareunlikely to reside
in thedegradedstreamsthat receivethe MWRDGC effluent.
6 The critical issuefor the environmentis notwhattest is usedto determinewhetherseweragetreatmentplantshave
beenrun properly. A well-runplant that dischargesNBOD at levelsthat harmthereceivingwateris not theobject
here.
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Board’sintent is that it used“BOD5” eventhoughit knewthedifferencebetweenBOD and CBOD
(Opinionof theBoard,March 7, 1972,HearingEx. 10, p. 15) andwas specificallyurgedby at least
onewitnessto adopta definitionof BOD5 for thestandardasbeing“carbonaceousBOD only.”
(R71-1,TroempeTestimony,Dec. 7, 1971,Tr.8). Certainly,thepositiontakenby someparticipants
to thisproceeding,that theuseby theBoardof “BUDS” insteadof“CBOD5” wassomesort of
typo, is hardto squarewith theBoard’s1972decisionandimpossibleto reconcilewith numerous
subsequentBoardopinionsthat discussthedifferencebetweenBOD andCBOD. (seee.g.decisions
cited in note8 below).

Muchmoreinterestingly,weknowthat theBoardin 1972: (i) adoptedastandardbasedon
what it thoughtwastechnologicallyfeasible,(ii) wasconcernedabouttheeffect of ammoniaon
dissolvedoxygenlevels,and (iii) establishedarule that would requirethat theactualeffect of the
dischargeon dissolvedoxygenlevelsbe determinedin mostcasesthroughuseofmodeling
techniques.(HearingEx. 10, pp.15-6)Further,whentheBoardrevisedtherulein 1980to expand
the“Pfefferexemption,”it conditionedthechangeon theAgency doingspecificdissolvedoxygen
studies.In theMatterof: Amendmentsto theWaterPollution Control Regulations,R77-12,
(Docket C), 1980 Ill. Env. Lexis 427 (February211980)slip op. pp. 9-10)~

To theextent that this Boardfeelsit shouldfollow thethinking oftheBoardof 1972, the
true lessonfrom Boarddecisionsfrom 1972(andthereafter)is that theBoard should:

- adopta rule for deoxygenatingwastesthat protectsdissolvedoxygenstandards,and
- shouldnot allow dischargesofdeoxygenatingwastesunlesssuchdischargeis necessary.

Thekeyfinding ofthehearingis that in manycasestheAgencyis grantingNPDESpermits
that arenot protectiveofthedissolvedoxygenwaterqualitystandardbecausetheAgency doesnot
takenitrogenousoxygendemand(“NBOD”) into account.Everyone,from Dr. Pfeffer in 1971 to
Dr. Skrukrud(Tr.87-88)and Mr. Callahan(Tr. 129-30)at theMarchHearingin this proceeding,
hastestifiedthat CBOD5 doesnot measurethetotal oxygendemandofthedischarge,whichmay
bemuchlargerthanthetotalCBOD5.8Thereis a sizablecontributionto BOD from nitrogenous
compounds,but the Agencyadmitsthat it essentiallyneverregulatesammoniadischargesto
preventviolationsofdissolvedoxygen(“DO”) standards.(MosherTestimony,March6, 2002,Tr.

34)

Further,thechangeto theruleproposedby theAgencywould allow dischargesthat are
technicallyandeconomicallyunnecessary.

~ If thesestudieswere ever done,the resultshavenot beenpresentedin this proceeding.Andnobodyclaimsthat one
canprotectdissolvedoxygenlevels withoutcontrolling fornitrogenousoxygendemandin somemanner.

~Seealso, In Matter of: SiteSpecificRulemakingfor the SanitaryDistrict of Decatur.Illinois, R85-15, 1987Ill. Env.

Lexis424 (Jan.22, 1987);slip op. 7-11,18, (Boardfmds that CBOD5 is only 61%of BOD5 in that caseandthat
dischargeof 1.5 mg/L anm~oniamay causeDO violation); In theMatterof: SiteSpecificExceptiontoEffluent
Standardsfor the GreaterPeoriaSanitaryandSewerageDisposalDistrict, R87-21, 1988 Ill. Env. Lexis 470 (Oct. 7,
1988) (Boarddiscussescomponentsof BOD in decisionrequiringPeoriato continueammoniatreatmentbecauseof
effectof ammoniadischargeon DO levels in the Illinois River)
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A. The DissolvedOxygen Standard Continues To Be Violated in Many Illinois
Waters

A majorthemeoftheAgencyandthedischargerrepresentativeswhohavetestifiedin this
proceedingis that it is okaythat theAgencynowgenerallyignoresnitrogenousoxygendemandin
settinglimits on deoxygenatingwastebecausetheammonialimits will protectagainstlow
dissolvedoxygen.Further,thereweremanysuggestionsatthehearingsthat low dissolvedoxygen
levelsarejustnot a problemanymore.We wishthis were true.Thefactsindicatethat Illinois needs
morestringentcontrolson deoxygenatingwastes,not weakercontrols.

As usual,the datais not ascompleteascouldbewished.Still, theexistingdatashowsthat
therearecontinuingseriousviolationsof thedissolvedoxygenstandardsandthat dischargesfrom
seweragetreatmentplantsand otherpoint sourcescauseorcontributeto theseviolations.Themost
recentIEPA 305(b)reportshowsimpairmentscausedby “organicenrichment/lowDO” for
numerousimportantIllinois watersincluding theDes PlainesRiver, theDu PageRiver, theFox
River,SaltCreek(Du PageCo.), LakeKincaid, theMississippiRiver andRendLake.(Exhibit 5)9

In fact, theAgencystatesthereare2,687miles of streamsand86,575 lakeacresimpairedby low
DO levels.(Id.)

With regardto theIllinois River, thesituationis unclear.Becausethenumericdatatakenin
themain channeloftheIllinois did not find over 11%violations ofthestandards,theIllinois River
is not listed asimpairedin the IEPA 305(b)report.However,it is knownthat historically the
Illinois Riverhassufferedfrom low dissolvedoxygenasa resultofammoniadischarges.Seee.g.
In theMatterof: SiteSpecificExceptionto Effluent Standardsfor theGreaterPeoriaSanitaryand
SewerageDisposalDistrict, R87-21 1988 Ill Env. Lexis 470 (Oct. 7, 1988)slip op. 17. Published
U.S. GeologicalSurveydatashowsatleastoneviolation atValley City in 1998(Exhibit 6) and
recentunpublisheddatapassedout by IEPA atameetinglastyearshowsprolongedand continuous
DO violationsin August2001.(Exhibit 7)

TheIEPA 305(b)list andtheotherpublishednumericdataprobablygreatlyunderstatesthe
problem.Recentnot yet publishedstudiesoftheFox River,which looked morecarefullyat
biological andchemicaldatafor a specificwaterthanis generallydonethroughIEPA monitoring,
foundmanymoreimpairmentsthanhadbeenfoundthroughIEPA monitoring. (Exhibit 8)’°

It is truethat in manycasesan ammonialimit basedon ammoniatoxicity will incidentally
provideprotectionagainstviolationsofthedissolvedoxygenstandard.But Illinois cannotrely on
that. As theBoardrules makeclear, ammonialimits dependon pH andtemperaturefactorsthat
maynot correspondto thedangerofviolationsofthedissolvedoxygenstandards.See35 Ill. Adm.
Code302.212. Further,eventhe 1.5 mg/L to 4.0 mg/L ammonialimits typically providedin

~As to eachof theseimpairments“municipal” point sourcesare listedas a sourceof impairment.(Id.) Long reachesof
the MississippiRiver arelisted as impairedby low DO levelswith the sourceof the impairmentidentifiedonly as
“unknown”. (Id.)
10 Researchersfrom the Max McGraw Wildlife FoundationreportmeasuringDO levels lessthan5 mg/l at 9 outof 11
impoundmentsstudiedon theFox River. In somecases,the standardwas violatedover aperiodof 16 hours.IEPA’s
discussionof theIllinois River in its 305(b) reportacknowledgedthat its monitoringdid not look at biologicaldatafor
riversin which onecannotwadeand that it did notcoverthebiologically critical sidechannelsandwetlands.(Exhibit
5)
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Illinois NPDESpermitsmaynot be protectiveof DO levels.SeeIn Matterof: SiteSpecific
Rulemakingfor theSanitaryDistrict ofDecatur,Illinois, R85-15, 1987 Ill. Env. Lexis 424 (Jan.
22, 1987);slip op. 7-11, 18 (Boardfinds thatdischargeof 1.5 mg/L ammoniamaycauseDO
violation)

Still further, in manycases,theavailability of dilution in thereceivingwaterwill cause
thereto be no ammonialimit or avery looseone.As theproblemsoftheMississippiRiver
demonstrate,it is possibleto havelargedilution andstill haveadissolvedoxygenproblem.This is
because,asis oftenthecasewith environmentalproblems,thecumulativeeffect of relatively small
sourcesofpollution canaddup to abig problem.Seee.g. SierraClub v. Penfold,664 F.Supp.
1299, 1303 (D. Alaska1987)An exampleofthis is theproblemsof theMississippiRiverpool
abovetheQuadCities for which U.S. EPA requiredspecialBOD limits becauseofexisting
dissolvedoxygenproblems.(Exhibit 9)

Thefactthat in manycasestoxicity-basedammonialimits areprotectiveofdissolved
oxygendoesnotmeanthat theAgencyshouldignorethecaseswheresuchlimits arenot protective.
Further,it cannotgo without beingnotedthat,to theextenttheBoardloosensthe toxicity-based
ammoniastandardin R02-19, theammoniastandardwill be lessableto serveasan indirectcontrol
on nitrogenousoxygendemand.Finally, wehaveno ideawhat effecttheAgency’scasualextension
of its CBOD proposalto industrialdischargerswill haveon theamountof deoxygenatingwastes
dischargedinto Illinois waters.

B. The Board Should Not Adopt RulesThat Ignore the Nitrogenous
Component ofBOD.

TheBoard shouldnot adopttheproposedchangein theDeoxygenatingWasterule. Instead,
it shouldaskIEPA to developpropermethodsfor protectingDO levelsin Illinois waters.Waiting
to changethestandarduntil thereareproperDO protectionswill not asapracticalmatteraffect
NPDESpermitlimits becausethe Agencyhasalreadyshownits vastwillingnessto issuepermits
that containonly CBOD5 limits althoughtheBoardrulescurrentlycall for BOD5 limits.

TheEnvironmentalGroupshavenotbeenableto conductabroadstudyof how dissolved
oxygenstandardsareprotectedin otherstates.It is knownthat Michiganfor its permitsseparately
calculateslimits on CBOD, nitrogenousoxygendemandand ammoniatoxicity. (Exhibit 10)

Formostwaters,Illinois shoulduseboth technology-basedlimits on BUD that assure
minimumcontrols calculatewhetherany additionalrequirementsarenecessaryto protect
dissolvedoxygenlevels.To theextenttheBoard shouldallow any changein theminimumcontrol
levelsrequiredof dischargers,it shouldrecognizein its rulesthat CBOD makesup lessthanall of
theBOD.

In otherjurisdictions,in thosecaseswhereit is allowedto substituteaCBOD5 limit for a
BOD5 limit, it is not allowedto substituteCBOD5 for BOD5 withoutrecognizingthat CBOD is
significantly lessthan 100%of theBOD. Thus,thefederalrule that defines“secondarytreatment”
for technology-basedlimit purposesstatesthat 25 mg/L CBOD5 maybe substitutedfor 30 mg/L
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BUDS. 40 CFR§ 133.102.” Similarly, while requiringan individualcalculationfor mostwaters
(NR 210.05(1)(e)(Exhibit 11), Wisconsinallows aCBOD5 limit of12 mg/L to be substitutedfor
waterswherealimit of 15 mg/L BUDS is requiredand allows 16 mg/L CBOD5 to be usedin place
ofa BUDS limit requirementof 20 mg/L. (NR 210.05 (2)(f), (3)(e)) (Id.)

Moreover,thereis reallyno reasonto allow aCBOD5 limit of20 mg/L on a widespread
basis.Numerousauthorities,includingwitnessesbeforetheBoardin numerousproceedings
beginningin 1971 and continuingthereafter,haverecognizedthat CBOD5 limits of 10 mg/L are
readily attainableby almostall dischargers.’2 As wasstatedby Mr. CallahanattheMarch hearing
regardingthe10 mg/L BUDS (or CBODS)standard:

I believe[it is economicallyreasonable]--It is readily attainable.I think the industry
hasa veryhigh complianceratewith thaton zero low flow streamsacrossthestate
right nowandit seemsto be donewith moderatelyappropriateuserfeesand citizen
tax rates.(Tr. 131)

Thus, evenweretheBoardinclinedto adoptaportionoftheAgency’sproposal
regardingdeoxygenatingwastes,it certainlyshouldnotallow CBOD5 limits to be set under
35 Ill. Adm. Code304.120(b)above 10 mg/L or, following Wisconsin,16 mg/L.

CONCLUSION

TheBoardshouldnot grantthepetition basedon thecurrentrecord.If at somepointthe
Agencyprovidesthedraft implementationrulesandbiological studiesneededto gaugetheeffect of
theproposal,theBoardcanrevisit the issue.

‘~F.Etting~~125045~
Counselfor EnvironmentalLaw & Policy
Center, Prairie RiversNetworkandSierra Club

April 12, 2002
EnvironmentalLaw andPolicy Center
35 EastWackerDrive, Suite 1300
Chicago,IL 60601-2110
(312)795 3707

IL TheAgencyrecognizesthis requirementin its proposalby generallyfhrbiddingCBOD5limits over25 mg/L.
12 Among the decisionsnotingthat that it is notdifficult to meetthe 10 BOD5 standardareIn the Matterof: ProDosed

Amendmentsto 35 III. Adm. Code304.120.Deoxvgenatin~WastesStandards,R86-l7(B) 1988III. Env. Lexis 56 (Oct.
20, 1988) slip. op. 9 (10 mg/L BOD5 standardcanbe met usingland treatment)andIn the Matterof ProposedSite
SpecificWaterPollutionRulesandRegulationsApplicableto CitizensUtilities Companyof Illinois’ Dischargeto Lily
CacheCreek, R8l-l9 1983 Ill. Env. Lexis 278 (May 5, 1983) sip op. 14 (“no questionaboutthe technicalfeasibility of
achievingcompliancewith [10 BOD5]”).
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ILLINOIS ENVIRONMENTAL PROTECTiON AGENCY

1021North Grand AvenueEast. P.O.Box 19276, Springfield.Illinois 62794-9276 MaryA. Gade,Director

November 10, 1997

RE: Draft Rulesfor Determination ofWater Quality BasedEffluent Limits for Discharges
to General UseWaters

DearSir or Madam:

Enclosed
isa draft ofAgencyproceduresto guide the issuanceofwater quality basedeffluent limits

(WQBELs) in theNPDES permitprogram. Thisdraftcontainsgeneralproceduresfor establishing
WQBELs in permits,a reasonablepotential analysismethodthatallows the-Agencyto decidewhen

a
given chemicalparameter must be regulatedin an NPDES permit, anda method for regulating

substancesthathave water quality standardsor criteriawhich aremore stringent thatanalytical
methodscandetect. Additionally, thedraft containsmethodsthat addressthe establishmentofthe

recently adoptedIllinois Pollution Control Board water qualityandeffluent standardsfor ammonianitrogen(December19, 1996)in permits.

We anticipatethatinterestedparties will havequestionsandcommentsconcerningthisdocument.
During thenext thirty days we invite commentsregarding this draft which will help us decideona
plan for future public information meetings. PleasecontactToby Frevert at the above numberor
Bob Mosher at 217-782-3362with questionsorcommentson this draft by December9, 1997.

I look forward to working with you in this rulemaking process.

S~L~
B. Park

Chief
Bureau ofWater

217-782-1654

Sincerely,

JBP:RGM:djp/amruldis

Prlmtad iii ~scyc1sd Pipir
EXHIBIT 1



November 7, 1997

EnvironmentalProtection
Subtitle C: Water Pollution

ChapterII: EnvironmentalProtection Agency

Part353
Determination ofWater Quality BasedEffluent Limits

For Dischargesto GeneralUseWaters

SubpartA: Introduction

Section353.101 Purpose,ScopeandApplicability

a) The purposeof thisPartis to establishproceduresfor determining theconcentrations
ofsubstancesthatmustberegulatedin NPDESpermits in order to assurethatwater
quality standardswill be met in thegeneralusewatersofthe State. Thesestandards
are establishedby thePollution Control Board at 35 Ill. Adm. Code302;SubpartB
andC andthe water quality criteria detenninationproceduresofSubpart F.

b) This Partaddressestheeffluent standardsof35111.Adm. Code304.105and304.122
which stipulate that effluents must be regulated to assurethat watersmeetwater
quality standardsoutsideofareasofallowed mixing, mixing zones,zonesof initial
dilution (ZIDs), or areasdesignatedaseffluent modifiedwaters(EMWs) asprovided
by this Part. This Part must be administeredin accordance with Part 354,
Determination ofAllowed Mixing, Mixing ZonesandZIDs.

c) All effluentsdischargedto generalusewaters andpublic andfood processingwater
supply intakesaresubject to theproceduresestablishedin this Part. Dischargesto
LakeMichiganor the Lake Michiganbasinare subject to theprovisions established
at 35111.Adm. CodePart352. Site~specificwater quality standardsofPart303 are
to be applied in conjunction with theproceduresof this Part.

d) Technologybasedlimits asrequired by USEPAor effluent standards found at 35111.
Adm. Code Part304 shallbe applied wherever they are more restrictive than the
waterquality basedeffluent limits determined from thisPart.

e) This Partprovides a methodology to determinetheneedfor regulatingsubstancesin
an NPDES permitwhen an effluent or point sourcedischarge has thepotential to
exceedwater quality standardsor criteria.Whena potential to exceeda water quality
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Section3 53.405Parametersfor theMassBalanceCalculation

a) QE - DischargeFlowrate - The discharge flowrate shall be representative of the
maximumexpecteddischargeduring the termof thepermit that coincideswith the
critical streamflow conditions given at 35 Iii. Adm. Code 353.309. Discharge
flowratesto coincidewith theseconditionswill be determinedasfollows:

1) for dischargersof treated domesticwastewater, the dischargeflowrate will be
basedon theaverageofthe lowestthree months of effluent flow for the most
recent full calendar year, unless the discharger demonstrates that this value
does not accurately represent plant low flow discharge. Adjustments will be
madefrom this value to reflect any major changein flow expectedduring the
term of the permit (e.g., major sewer extensions,an increasein the Facility
PlanningArea,projected development,etc.);

2) for industrial dischargersthe dischargeflowratewill be basedon the highest
monthly averageflow from the previous 5 year period unless the discharger
demonstratesthat this valuedoesnot accurately representmaximumpredicted
flow discharge. Adjustments will be made from this value to reflect any
major changein flow expectedduring the term ofthe permit(e.g., changeof
processes,industrialplant expansions,non-contaminatedstormwater).

b) Q~5- Dilution Flowrate - The allowable dilution flow will be determined consistent
with the Agencyrules for implementationof allowed mixing andmixing zones;Part
354.

c) C~- Upstreamconcentration - This is the long term averageconcentrationofthe
substancepresentin thedilution flowprior to mixing with the discharge(e.g.,
Ambient streamconcentrationupstreamofthe discharge). Acceptablesourcesof
data include theAgency’s ambient water qualitymonitoring program, Agency
conductedfacility andstreamsurveysanddischargeror thirdpartycollecteddata if
adequatelyquality assured.

d) Standard - This is the applicable water quality standardor criterion contained in or
derived from the Illinois Pollution Control Board Regulations, 35 Illinois
Administrative Code, Part302. For anyparticularsubstancethere may be asmany
asfour applicable standardsor criterion; e.g.,Acute aquaticlife, chronicaquatic life,
human health, and wildlife. The mass balance calculation and derivation of a
WQBEL shall be completed for whichever of thesecriteria “ReasonablePotential”
has beenestablishedpursuantto Subpart B.

—11—
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Section353.407 DeterminingInstreamHardness

The toxicity of severalmetalsis dependenton the hardness(asCaCO3) ofthe water investigated.

In order to determine numeric water quality standardvaluesfrom the waterquality standardsformulae, a hardness factor is required. The hardness value used shall reflect the conditions
present in the streamoncethe effluent mixes with the ambient streamwater. Also, the hardness

value used shall reflect conditions of hardness present at low streamflow becausethe effluentwill be more concentrated in the streamduring these periods thus affecting local hardness
conditions.

Stream hardness values used to compute values for metals standards shall be taken from the

nearest downstreamAWQMN samplingstation. When no downstreamAWQMN station existsor thenearestdownstreamAWQMN stationis not representativeof the receivingwater,a value
from a AWQMN station from an adjacent and similar watershedshall be used. When there is no

AWQMN station on an adjacentand similar watershed, an averageof values from all AWQMNstationsin thebasincontainingthereceivingwatershallbe used.Thehardnessvaluesusedshall
be determined asfollows:

a) where the streamflow at the AWQMN station is measured, the tenth percentile
hardnessconcentration, expressedas mgfL CaCO3 hardness, obtained from samples
collected at the lowest ten percent of stream flow will be used as the value for
hardness;

b) wherethe streamflow at theAWQMN station is not measured,the 25th percentile
hardnessvaluewill be used;

c) alternatively, a discharger shall have the option to collect hardness data at a point
downstreamof the effluent discharge representative of complete mixing and the
resulting25th percentile hardnessvaluemay be usedto compute the pertinent metals
standards.At least26 hardnessvaluesmust be present in the data setandthesevalues
must be representative of all seasons of the year and gathered in a manner
representativeof the sampling period. -

Section353.409 ReceivingWater StreamFlow Conditions

a) Acuteand Chronic water quality standardsandcriteria andthe other standardscited at
35 Ill. Adm. Code 353.301(d),shall be applied as permit limits according to the
provisions of this Partusing 7Q10 streamflow as the basisof determining dilution
factors.

-12-
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REPLY TO THE ATTENTION OF:

WQ-16J

October 25,2001

Mr. Toby Frevert, Manager
Division ofWater Pollution Control
Illinois Environmental Protection Agency
1021 North Grand Ave. East
Springfield,Illinois 62702

Toby:

Thank you for the opportunity to reviewandcommenton theIllinois Associationof
WastewaterAgencies’(IAWA) proposedchangesto Illinois’ water quality standardsfor
ammonia.The UnitedStatesEnvironmental Protection Agency,Region 5 (USEPARegion 5)
preparedthe following preliminary commentsonthe proposedrulerevisions. Thesecomments
do not constitutefinal reviewand/orapproval or disapproval oftheproposedrevisions. USEPA
Region 5 will takefinal action on any changesto Illinois’ water quality standardsif andwhenthe
revisionsareadoptedby theIllinois PollutionControlBoardandsubmittedto USEPARegion5
for review andapproval.

The commentsbelow fall into four principle areas:the determination ofwhenearly life
stagesareabsent,the determination ofdesignflows, the determination ofdesignpH and
temperature, and theprotection of musselsspecies.Each oftheseareasis discussedin greater
detail below.

Making Early Life StageAbsent Determinations

In its 1999Update ofAmbient Water Quality Criteria for Ammonia (1999Ammonia
Update), theU.S. Environmental Protection Agency(EPA) recommendstwo chronic values: one
valuewhen early life stagesoffish areexpectedto be presentandasecond.valuewhen early life
stagesoffish areexpectedto be absent. This is a departure from EPA’s usualpractice in which
it recommendsa single chronic value that protects both early life andadult stagesoffish. Since
early life stagescould experiencechronictoxicity wherevertheyare exposedto levelsthatare
abovetheearly life stagevalue, evenwhere suchlevelsarebelow thevalue for adults, Statesand
Tribes should ensurethat early life stagesof fish arenot presentwhere the early life stageabsent
valuesareimplemented. EPA recommendsthat StatesandTribesconduct a thorough assessment
acrossall locationsin the stateor reservation in determining where andduring which periods of
theyearearlylife stageabsentvaluescouldbeapplied.

flecyclediRecyclablo.Prlntedwith VegetableON BasedInks on 100%RecydedPaper(40%Po~consumer)

EXHIBIT 2



For larger States,especiallyfor Stateswhosenorth-south distance is relatively long, it is
likely that theperiodof the yearwhen early life stagesareabsentwill vary with location, and it
becomesmore difficult to generalizeabout where andwhenearly life stagesare absent. The
larger the areaofconsideration for the early life stageabsentvalues, thegreater should be the
extent ofdata collection andanalysis.LargeStatescanensureprotection by applying a
considerabledegreeofconservatismin makingan across-the-statedetermination regarding early
life stageabsence.

In its proposal, IAWA indicatesthat April would be anacceptablestartingpoint for
assumingthe presenceofearly life stagesoffish. USEPARegion 5 believesthatearlylife stages
offish are likely to exist in Illinois outsideoftheperioddeterminedby IAWA. A cursoryreview
ofthe literature on the spawningperiodsoffish in theUpper Mississippi Basinshowsthat a
significantnumberofubiquitous speciesspawnin March, and that severalspeciesspawn in mid-
February. In addition, there is someinformation that suggeststhat severallate fall spawners
produce larvae that survive over winter in somelocationsunder icenear the shore.

IAWA addressesthismore localized spawningscenarioby stating that, “In water bodies
that provide habitat for a periodoftime other thanMarch through October for early life stages
that aresensitiveto ammonia...the water body shall meetthe summerwater quality standard
during theperiodof timeearly life stagesarepresent.”Thisstatementgivestheimpressionthat
IAWA hasnot analyzedall watersin the statewhere it intends to apply the early life stageabsent
values. EPA recommendsthatthe analysisofearly life stageabsenceoccur prior to the
applicationoftheabsentchronicvaluesto a givenwaterbody.

In conducting an assessmentfor determining early life stageabsence,EPA recommends
thefollowing steps:

Step1: Identify all speciesexpectedto be present in eachwaterbodyofthe state,
Step2: Determine spawningperiodsandearly life stagesfor eachofthesespeciesfor each

waterbody where their early life stagespreside,
Step 3: Basedon the speciesandearly life stageinformation,determinewhenandwhere the

early life stagevaluescould be applied. The early life stageabsentvaluesshould be
appliedonly in thosewaterbodiesandfor thoseperiods ofthe year wheretheanalysis
showsthat no early life stagesoffish areexpectedto be present.

USEPARegion 5 would like to provide Illinois EPA with amore thorough analysisof
the early life stagecomponentofthe IAWA proposaland is aware that IAWA will offer
testimony at thepublic hearing regarding its determinationofwhentheearlylife stageabsent
valuesshouldapply in Illinois. However%giventhatIAWA hasnot yet provided the technical
basisfor its determination ofearly life stageabsence,it is not possiblefor USEPA Region 5 to
provide sucha reviewuntil IAWA makesits dataandanalysismethodavailable. In addition, it
would be usefulto ask the Illinois Departmentof NaturalResourcesthe timesof theyear when
early life stagesoffish arelikely to be absentacrossIllinois.
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DesignFlow

In implementing the freshwater aquatic life CCC (Continuous Chronic Concentrations) in
the1999AmmoniaUpdate,EPArecommendsa30-dayaveragingperiod,which is a departure
from its recommendationof a four-day averagingperiod for theCCC of its other criteria. A 30-
day averagingperiodfor theammoniaCCC suggestsa modification to theprocedures in the
AppendixD oftheTechnicalSupportDocumentfor WaterQuality-basedToxicsControl (TSD)
for calculating NPDES permit limits. In addition to theequations(and corresponding“multiplier
tables”) presentedin the TSD, which assumea4-dayaveragingperiod,EPA recommendsthat a
long termaverage(LTA) also be evaluatedbasedon a 30-day average.Hence,EPA recommends
that threeLTAs be consideredfor ammonia(i.e., acute,chronic,andsub-chronic), insteadofthe
two LTA equationsthat EPArecommendsfor its other aquaticlife criteria. EPA recognizesthat
Illinois’ practice ofpermit derivation may not exactly correspond to EPA’s recommendationsin
theTSD, however,Illinois should be ableto modify its procedure for deriving ammoniapermits
so asto parallel EPA’s recommendedmodification for ammonia. It appearsthat IAWA’s
proposalwould incorporate this modification to theTSD for ammonia into its technicalguidance
for pennitderivation, but I haveincluded the following excerptfrom the AmmoniaFRNoticeso
that Illinois cancompareIAWA’s proposalwith EPA’s recommendation:

In the TSD, theacute long termaverage(LTAU) is determined from the acute wasteload
allocation (WLA,) usingtheequation:

LTAa = WLA e(0.5a~-zoj

where a2 = in (CV2
+ 1)

Thechroniclong termaverage(LTAC) is determined from thechronic wasteloadallocation
(WLAC) usingtheequation:

LTAC = WLA~e[0.5o~- Z041

vhere o~= hi (CV2/4 +

A comparisonofthe LTA~and LTAC is thenperformedand theminimum value is selected
(LTA~). The maximum daily limit (MDL) is then calculated from the LTAMJN using the
equation:

MDL = LTA~ e(w - 0.502]

where a~= ln(CV2
+ 1)

The averagemonthly limit (AML) is calculatedfrom the LTAMJN using the equation:

AML LTA~ e~°“ -

where c~= 1n(CV2/n + 1)
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Sincethe 1999Update recommendsa 30-dayaveraging period for deriving the CCC, the
equation for determining the LTAC an additionalLTAC shouldbe calculatedasfollows:

LTA~ = WLAC e(0.5a~~ ZO3~J

where o~= in (CV2/30 + 1)

A comparisonoftheLTAa, LTAC(4), and the LTAC(30) is thenperformedto determinetheMDL
andAML from the LTAMJN.

DesignpH andTemperature:

JAWA proposesusingthe
75

th percentile ofthepH andtemperaturevalues(i.e., 75
percentofthevaluesarelessthanthe

75
th percentile) in setting theammoniapermitlevels,unless

theresultingcriteriaarebelow 1.5 and4.0 mg/L for theacuteandchroniccriteria,respectively,
in whichcaseit will usethe

50
th percentileofpH values. USEPARegion5 hasconcernabout

thisapproachbecausethere doesnot appearto beany xaterquality basisfor suchapractice.
USEPARegion5 is concernedthatthe

50
th percentileofpH (aswell astemperature)values

underany conditions may not reflect an appropriate level ofprotection. In addition, it might be
preferableto usepercentilesthat more closelymatchesthe different criteria (acute, sub-chronic
andchronic). For example,a higher percentage(

90
th) would be appropriate for theacute

criterion;a lower percentile (although no lower than the
75

th percentile) maybe appropriate for
thechroniccriterion.

Protection of MusselsSpecies

Surveysconductedover thepastfewdecadesin Illinois indicatethat musselspopulations
in manypartsof thestateareexperiencinga substantialdecline. Thedeclineis soseriousthat
freshwatermusselsarethemostendangeredaquaticlife groupin Illinois, many ofwhich are
Federally-listedas threatenedor endangered. In ensuringthattheammoniarevisionsunder
consideration are protective ofthesedeclining musselspopulations, Illinois should familiarize
itselfwith any recentammonia toxicity data on musselsspecies.For your convenience,I have
attachedadraft reportby Dr. Tom Augspurger ofthe U.S. Fish and Wildlife Service,which
analyzesrecentammoniatoxicity studieson mussels.’ If, afterreviewingthis report,aswell as
otherdataon mussels,Illinois wereto determinethat its musselsspecieswould notbe protected
by theproposedrevisionsto its ammoniacriteria,it shouldmodify theammoniarevisionsunder
consideration.Illinois coulddo thisby usingEPA’s recalculationprocedure(Interim Guidance

‘Severalofthemusselsspeciesconsideredin the draft report reside in Illinois, including
Utterbackiaimbecillis, Pyganodongrandis, Villosa iris, Lampsilissiliquoidea,andLampsilsis
cardium. The authors ofthe studies include M. Black andM. Barfield, 2000,A. Keller 1999,
Wade1992 (Utterbackiaimbecillis); Schelleret al. 1996,Scheller1997 (Pyganodongrandis);
Goudreau et al. 1993,Schelleretal. 1996,Scheller1997 (Villosa iris), Myers-Kinzie 1998,1999
(Lampsilissiliquoidea);andT.J. Newton,preliminarydata (Lampsilsiscardium).

4



on DeterminationandUseofWaterEffectRatiosfor Metals,February1994,EPA-823-B94-001)
orotherscientificallydefensiblemethodto resetthecriteriain accountingfor thepresenceof a
sensitivespecies. Where specificspeciesresiding in Illinois arenot included in the attached
analysis,USEPARegion5 suggeststhatIllinois considerdinafrom thesamegenera.

UnderSection7 of theEndangeredSpeciesAct, EPA consultswith the U.S. Fish and
Wildlife ServiceandtheNationalMarineFisheriesServicewhenapprovingnewand revised
waterquality standardssubmissionsto determineif-such-newor revisedstandardswould likely
jeopardizethecontinuedexistenceofany Federally-listedendangeredor threatenedspeciesor
destroyoradverselymodify theircritical habitat. Becausethereareasubstantialnumberof
Federally-listedmusselsspeciesin Illinois, EPArecommendsthat Illinois anticipatethe
consultation on the ammonia revisionsby reviewingany toxicity data on Federally-listedmussels
speciesprior to theadoptionprocess.Wheretoxicity dataon Federally-listedmusselsspeciesare
not available, Illinois coulduse,asasurrogateapproach,toxicity datafrom non-listedmussels
speciesresidingin thestate.

Thankyou again for the opportunity to commenton this proposal. If you have questions
regarding thesecomments,pleasehaveyour staffcontactMr. Brian Thompson ofmy staff. Mr.
Thompsonmay be reachedat 312-353-8640.

Sincerely,

Mary Pat Tyson
Acting Chief
Water Quality Branch

ç~ki~B

to~as/oi

5



Draft -- Draft -- Draft

ReviewofAmmonia Toxicity to FreshwaterMussels - January 2001 fwmamm2.wpd

Augspurger, T.P., U.S. Fishand Wildlife Service,Raleigh,NC; Black,M.C., Universityof
Georgia,Athens,GA; Keller, A.E., U.S. EnvironmentalProtectionAgency,Athens,GA and
Cope,W.G.,North CarolinaStateUniversity,Raleigh,NC.

Abstract:. Publishedandunpublishedsourcesofammoniatoxicity datafor freshwatermussels
(Unionidae), a significantly imperilled taxa,aresummarized. Twenty 24-96hour LC50’s,
coveringeightspeciesin sevengenera,wereusedto calculategenusmeanacutevalues(GMAV)
whichrangedfrom 0.20to 0.49 mg/i (un-ionized ammonia) and from 3.4 to 7.5 mg-N/I (total
anunoniaasN, normalizedto pH 8, which is thebasisfor the newwater quality criteria
calculation). All GMAVs arelessthanthelowestGMAV in thecriteria document. By pooling
data,aunionidfamily meanacute value (FMAV) wascalculated.TheFMAV wasmultiplied by
0.5 (an empirically derived factor which converts from a 50% lethality concentration to a
minimal-lethalityconcentration)to approximate a musselspecificcriteria maximum
concentration guidelinesof0.18mg/i (un-ionized ammonia) and2.8 mg-N/I (total ammoniaas
N, pH 8). No sublethal chronic endpointswere found. An acute:chronicratio of7.2 (from two
9-15 day LC50

1swith unionids) wasmultipliedby a factor of 2 to approximate an acute:chronic
ratio for sublethaleffects. This wasusedto deriveaunionidspecificcriteriacontinuous
concentrationguidelinesof 0.02mg/i (un-ionized ammonia) and0.40 (totalammoniaasN, pH
8). Comparison ofthesevalueswith the recently revisednational ammonia waterquality criteria
revealsscenarioswhere thecriteria may not be protective. The criteria documentsoutline
approachesfor incorporating concernswith particularly sensitivespecies,including thosethat are
threatened or endangered,which allow for additional protection throughsite-specificstandardsor
adjustmentsto the standards.Theseoptions maybe necessaryin watersimportantfor unionid
conservation.

Introduction

Many factors arecited in the decline of freshwater mussel(Family Unionidae) populations in
NorthAmericaand for the listing ofgreater than 70% ofnative unionids as endangered,
threatened,orof specialconcern(Williams et al. 1993,Neveset a!. 1997). Habitatalteration,
introduction ofexotic species,over-utilization, disease,predation, andpollution areconsidered
causalorcontributingfactorsin manyareasof theUnited States(Fuller 1974,Havlik and
Marking 1987). Among North Carolina’sapproximately70 endemicunionids, five arefederally
listedasendangeredand 13 arerecognizedas speciesofconcernthat may merit similar
protection.

Point sourcedischargesto streamssupportingthesespeciesarepermittedundertheNational
PollutantDischargeEliminationSystem(NPDES). Wastesarepermittedat levelsdesignedto
maintainwaterqualityat or betterthantheState’swaterquality standards.However,thereis
currentlyno Statestandardfor ammonia. Permit limits areusedto control ammoniadischargeto
the environment; limits arebasedon toxicity informationon avarietyof freshwater fauna, but
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few freshwatermusseltoxicity dataarein thedatabasecurrentlyusedfor calculationof
standards.Hence,theprotectivenessof thecurrentapproach,relativeto nativefreshwater
mussels,is not known. Compoundingtheneedto addressthis issuearetwo additional factors:

1)Keller (1993,1996),Masnado et al. (1995),andKeller andRuessler(1997)foundthe
cladoceransCeriodaphniadubiaandDaphniamagnato be more sensitiveto theacute effectsof
organicchemicals(herbicides,organochiorineinsecticides,an organophosphate,andsolvents)
anda simulatedmine effluentthanthefreshwatermusselUtterbackiaimbecillis. However,
informationfrom limited toxicity testingindicatesapotentialfor earlylifestagesofmusselsto be
amongthemostsensitiveaquaticorganismsyettestedfor impactsof chlorine(Goudreauet a!.
1993),metals (Keller andZam 1991,Jacobsonet al. 1993),andpapermill effluent (Wadeet a!.
1993,McKinney andWade1996).

2) Ammoniais a natural biological degradation produ.~tofnitrogenousorganic matter, andas
such, it is a commonenvironmental contaminant. Significant sourcesofammoniaenrichment
includeindustrialwaste,municipalwastewatertreatmentplants,andagriculturalrun-off (animal
wastesaswell as chemical fertilizers). In the environment, sedimentpOre water concentrations
ofammoniatypically exceedthoseofoverlying surface water. The unionids’ anchorage in the
substrateplacesthem in the environmental compartmentwhereammoniaconcentrationsare
expectedto be amongthehighest(Frazieret a!. 1996).

To addressthis issue,available published andunpublished ammoniatoxicity datafor freshwater
musselswerelocatedandsummarized.Existing datafor ammoniatoxicity to earlylifestagesof
freshwater musselswereretrieved from the literature (Toxline search)andby contactingthose
involved in mussel toxicity testing. The pooleddata wereusedto derive water quality guidelines
protectiveof mostfreshwatermusselswhicharethen compared to the recently updated national
criteria.

Thetoxicity of ammoniavarieswith temperature andpH (which determine the fraction of total
ammoniawhich existsin theionizedandun-ionizedstates).Recommendedwaterqualitycriteria
for ammoniahavebeenpresentedon an un-ionizedammoniabasis(NH3) (USEPA 1985)and
total ammoniaasnitrogenbasis(NH3+ NH4~- N) (USEPA 1999). In this review,wepresentraw
dataandrecommendationsin both formats;becauseno citedreportspresentdataonatotal
ammoniaasnitrogenbasis,weusedtheequationsin appendix3 oftheUSEPA(1999)revised
ammoniacriteriadocumentwith reportedordiscernedtemperatureandpHdatato derivethis
format.

Results

Twenty-fourunionidLC50’s wereretrieved,coveringninespeciesin eightgenera(Table 1). Two
datapointswere for adult mussels(whichmay notbe themostsensitivelifestage)andtwo
additional datapointswerefor subchronicexposures(i.e., > 96 hours). Additional relevant data
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areavailable in Home andMcIntosh(1979)for thegeneraAmblema,Utterbackia,Cyrtonaias,
andToxolasma,but thoseauthorstestedonly oneconcentrationofammonia5 mg/ 1 total
ammoniaasN) andreportedlethality from 55 hoursto 165 hours(i.e., no 96 hourLC50 available
from thispaper).

Forearlylifestagesofunionids,therewerea total oftwentyacute(~96 hours)exposureassays,
covering eight speciesandsevengenera.In general,glochidiawereapproximately1.5 to 3.7
times moresensitivethanjuvenilesin thethreespeciesfor which acutedataareavailablefor
both lifestages(Table2).

To comparethesedatato that for speciesconsideredin thenationalcriteriadocumentfor
ammonia(USEPA 1999),data aresummarizedby themethodologyof thenationalnumeric
waterqualitycriteriaguidelines(StephanCt al. 1985)(Table 2). Tables 3 and4 presentgenus
meanacutevaluesfor all datacombinedandfor adult andjuveniledataonly (i.e., excludingthe
glochidia...anattempt to addressthe concernsofsomeover this testprocedure, but we feel these
datahavemerit). In thepooleddataset,genusmeanacutevalues(GMAV, orthegeometric
meanofall LC50’s for ~ 96 hrexposuredurationwithin a givengenus)rangedfrom 4.24 to 8.88
mg-N/i (total ammoniaasN, pH 8)(Table 3). Thesevaluesareuniformly at thesensitiveendof
the range of GMAVs reported in the l~erature. Excluding the more sensitiveglochidia from
thesecalculations affectsGMAVs and their ranks, but it doesnot appreciablychangetheoverall
apparentsensitivityofunionidsrelativeto othertaxarepresentedin thedatabase(Table4).



Species _________

Villosa iris glochidia

Villosa iris glochidia

Villosa iris juvenIle

Villosa iris juvenile

Villosa iris juvenile

Utterbackiaimbecillisglochidia

Utterbackiaimbecillisglochidia

Utterbackiaimbecillisjuvenile

Utterbackiaimbecillisjuvenile

Utterbackiaimbecillisjuvenile

Goudreaueta!. 1993

Schellereta!. 1996, Scheller1997

Schelleret a!. 1996. Scheller1997

Schelleretal. 1996. Scheller1997

Schelleret a!. 1996. Scheller1997

M. BlackandM. Barfield,unpub.data2000

A. Keller, unpub.data1999

M. Black andM. Barfield, unpub.data2000

A. Keller, unpub.data1999

A. Keller, unpub.data1999
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Table 1. Toxicity Datafor Ammonia and FreshwaterMussels

Life stage Duration I Reference
°C

22 8.1

20 7.9

25 8.2

25 8.2

25 8.1

25 8

25 8.1

25 8

25 8

25 8

24-hr

24-hr

96-hr

96-hr

96-hr

48-hr

48-hr

96-hr

96-hr

96-hr

Lc..5o (mg/fl

(Un-ionized)

0.284

0.11

0.62

0.56

0.38

0.33

0.40

0.38

1.28

0.45

k~5o1mg/l)

(Total asN, pH 8)

5.18

2.25

9.44

8.54

5.50

5.12

7.46

5.79

19.67

6.89

Utterbackiaimbecillisjuvenile 9-day 24 7.7 0.153 2.83 Wade1992
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Pyganodongrandis adult 96-hr 25 7.5 0.44 8.74 Schelleret al. 1996,Scheller1997

Pyganodongrandis adult 96-hr 25 7.7 0.54 9.03 Schellereta!. 1996, Scheller1997

Lasmigonasubviridis juvenile 24-hr 25 8 0.43 6.61 M. BlackandM. Barfield, unpub.data1999

Lasmigonasubviridis juvenile 24-hr 25 8 0.43 6.61 M. Black andM. Barfield, unpub.data1999

Lasmigonasubviridis juvenile 24-hr 25 8 0.34 5.19 M. BlackandM. Barfield, unpub.data1999

Lasmigonasubviridis juvenile 15-day 22 8 0.03 0.57 M. Black andM. Barfield, unpub.data1999

Fusconaiamasoni glochidia 24-hr 25 8 0.34 5.18 M. Black and M. Barfield, unpub. data2000

Actinonaiaspectorosaglochidia 48-hr 25 8 0.25 3.76 A. Keller, unpub.data1999

Actinonaiaspectorosajuvenile 96-hr 25 8 0.91 14.05 A. Keller, unpub.data1999

Medionidusconradicusglochidia 48-hr 25 8 0.28 4.24 A. Keller, unpub.data1999

Lampsilissiliquoidea juvenile 96-hr 24 8.3 0.05 0.73 Myers-Kinzie 1998, 1999

Lampsilissiliquoidea juvenile 96-hr 24 8.3 0.15 2.26 Myers-Kinzie 1998, 1999

Lampsiliscardium juvenile 96-hr 19 8.2 0.99 21.64 (T. J.Newton,preliminarydata,Upper
Midwest EnvironmentalSciencesCenter,



Etheostoma

Notemigonus

Prosopium

Pyganodon

Utterbackia

Actinonaias

Lasmigona

Villosa

Lan,psilic

Fusconaia

Medionidus

Oncorhynchus
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Table 3. Comparison ofFreshwater MusselGenusMeanAcuteValues(all data) for
Ammonia Toxicity to Other SensitiveTaxà, Listed in Order ofIncreasing Sensitivity

Genus SpeciesUsedin GMAV GMAV
Derivation (mg/ 1 total ammoniaasN. pH 8)

Goldentrout 21.95
Cutthroattrout
Pinksalmon
Cohosalmon
Rainbowtrout
Chinooksalmon

Orangethroatdarter 17.96

Goldenshiner 14.67

Mountainwhitefish 12.11

Giant floater 8.88

Paper pondshell 7.86

Pheasantshell 7.27

Greenfloater 6.10

Rainbow 5.53

Plain pocketbook 5.26
Fatmucket

Atlantic pigtoe 5.18

Cumberland moccasinshell 4.24



SpeciesUsedin GMAV ______

Derivation

Goldentrout
Cutthroattrout
Pink salmon
Cohosalmon
Rainbowtrout
Chinooksalmon

Orangethroatdarter 17.96

Goldenshiner 14.67

Pheasantshell 14.05

Mountainwhitefish 12.11

Paper pondshell 9.22

Giant floater 8.88

Rainbow 7.63

Green floater. 6.10

Plain pocketbook 5.26
Fatmucket
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Table 4. Comparison ofFreshwater Mussel GenusMean Acute Values(juvenilesand
adults only) for Ammonia Toxicity to Otht~rSensitiveTaxa, Listed in Order of Increasing
Sensitivity

Genus ____________________ ______

GMAY

(mg/ 1 total ammoniaasN. pH 8)

21.95Oncorhynchus

Etheostoma

Notemigonus

Actinonaias

Prosopium

Utterbackia

Pyganodon

Villosa

Lasmigona

Lampsilis
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DerivationofWaterQuality Guidelines

We nextpooledall unionidearlylifestageacutedata(n = 20)acrossgenerato derivewater
quality guidelinesfor this family andfor comparisonto criteriaandambientwater
concentrations.Thefirst stepwasthecalculationofan earlylifestagefreshwatermusselfamily
meanacutevalueof0.36 mg/l un-ionizedammoniaand5.7 mg/I total ammoniaasN, pH 8
(geometricmeanofall availableshorttermtests).

Thefamily meanacutevalueswerethenmultiplied by 0.5 (anempiricallyderivedconversion
factorusedin waterquality criteriadevelopmentwhich convertsfrom a 50% lethality
concentrationto aminimal-lethalityconcentration)to approximatemusselspecificcriteria
maximumconcentrationguidelinesof 0.18mg/I (un-ionizedammonia)and2.8 mg-N/I (total
ammoniaasN, pH 8). Theseconcentrationsshouldnot beexceededin watersimportantfor
unionidconservation.

Therewereno applicableacute:chronicratiosfor sublethal-ammonia-impactsto freshwater
mussels. In orderto approximateafreshwatermusselcriteriacontinuous-concentration,the
following valuescouldbe used(anddebated)for theacute:chronicratio:

100 from theNorthCarolinaStatewaterquality standardsat .0208(a)(l)for
circumstanceswherean acute:chronicvalueis lacking

20 from theState’sstandardsat .0208(a)(l)for circumstanceswherean acute:chronic
valueis lacking and thecompoundhasahalf-life of lessthan96 hr

13.3 an ammoniaacute:chronicratio from juvenile Lasmigonasubviridisstudies
basedon a geometricmean24-hourLC~of0.40 mg/I and the 15-dayLC~of
0.03mg/I; all testsby sameresearcherin samewater (Black and Barfield,
unpub. data)

6.5 basedon other data for freshwatermussels(manganeseexposureto Utterbackia
imbecilliswith a9-day LC50 of39 mg/l and90-dayNOEC of6.0 mg/I
(SchweinforthandWade 1990)

3.9 an ammoniaacute:chronicratio from juvenile Utterbackiaimbecihisstudies
basedon a geometricmean96-hour LC~of 0.60 mg/I (various studies)and
the9-day LC50 of 0.153mg/I (Wade 1992)

Becausetherewereno applicabledataon sublethalammoniaimpacts,weusedthegeometric
mean(7.2)ofthetwo freshwaterammoniaacute:chronicratiosbasedon lethality (13.3 and3.9)
andmultiplied by 2 to approximateasublethaleffectsratioof 14.4. Musselfamily meanacute
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valuesweredivided by this valueto derive musselspecifiç~criteriacontinuousconcentration
guidelinesof0.02 mg/l (un-ionizedammonia)and0.40mg-N/l (total ammoniaasN, pH 8). In
watersimportantfor unionidconservation,a4-dayaverageammoniaconcentrationshouldnot
exceedthesevalues.

Comparisonto WaterQualityCriteria

Thesignificanceofthesederivationsareillustrated in two ways. First, theearlylifestage
freshwatermusselcriteriamaximumconcentrationandcriteriacontinuousconcentrationare
comparedto thenewly recommendednationalcriteria(USEPA 1999). Thesecriteriaare
expressedastotal ammoniaasN, andvary 4ependinguponPH; thechroniccriteriaalsovaries
with temperature(i.e, both nationalcriteriaareequation-basedto normalizefor these
physicochemicalparameters).Also, theacutecriteriavariesdependingon thepresenceor
absenceofsalmonidsin thewatersto whichthecriteriais to be applied,andthechroniccriteria
variesdependingon whetherornot earlylife stagesof fish arepresent.Correspondingly,direct
comparisonsrequirethatcombinationsoftemperatureandpH be specified(all valuesaretotal
ammoniaasN (mg-N/I):

FederalCriteria Maximum Concentrationat pH 8 Salmonidspresent 5.62
Salmonidsabsent 8.40

FreshwaterMusselCriteria Maximum Concentration Guideline 2.8

Federal Criteria Continuous Concentration,pH 8,20°C,Fish early lifestagespresent 1.71
Fish early lifestagesabsent 1.71

Freshwater MusselCriteria Continuous ConcentrationGuideline 0.4

Summary

Freshwatermusseldataarenot included in thecurrentdatabasefor calculationofthefederal
waterquality criteriafor ammonia.Recentlyavailabledatafor this family includeseight
GMAVs whicharelessthanthosein the criteria document,supportingthe contentionthat the
testedmusselspeciesaresensitiveto ammoniarelativeto otherinvertebratesandfishes. The
currentnumericalcriteriamaynotbe protectiveof this taxa,and other options, suchassite-
specificwaterqualitystandardsandcriteriare-calculationsshouldbe consideredin important
freshwatermusselhabitat.

Ourapproachdid not consideradditionalmarginsofsafetythatcouldbe recommendedfor
protectionofendangeredspecieswhereinformationis specifically lacking(moreof apolitical
sciencequestionthanatoxicological one). Becausethecriteriamaximumandcontinuous
concentrationguidelineswederivedexceedLC50

ts for somespecies,additionalmarginsof safety
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arerecommendedin areaswith threatenedandendangeredspeciesif species-specificammonia
toxicity testingcannotbe accomplishedto establishprotectivelimits.

Theacutedatafor freshwatermusselsandammoniaarerelatively robustandshouldsupport
standardsetting. Chronic exposuredataandsublethalendpointsassessmentsaregenerally
lackingandshouldbe initiated.

Ammoniamaybe a significantlimiting factorfor unionidsgiventhat ambientconcentrations
well-abovetheguidelineswe derivedhavebeendocumented.We haveseveraldocumentson file
that canbe supplied to supportthispoint.
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Table2. Speciesmeanandgenusmeanacutevaluesfor unionidsandammonia.Relativesensitivityofunionidglochidiaand
juvenilesto ammoniaareavailablefor the Villosa, Utterbackia,andActinonajas.

Species Lifestage Duration Temp pH Total ammonia
(totalN ~ pH
8)

Speciesmean
acutevalues

Genusmean
acutevalues

Villosa iris glochidia 24 hr 22 81 5.17 .

glochidia 24 hr 20 7.9 2.25 .

juvenile 96hr 25 8.2 9.44 .

juvenile 96hr 25 8.2 8.54

juvenile 96 hr 25 8.1 5.50 5.53 (all data)
3.41 (glochidia)
7.63 (juvenile)

5.53 (all data)
3.41 (glochidia)
7.63 (juvenile)

Utterbackia
imbecillis

glochidia 48 hr 25 8 5.12
,

glochidia 48 hr 25 8.1 7.46

juvenile 96hr 25 8 5.79

juvenile 96hr 25 8 19.67

juvenile 96 hr 25 8
.

6.89 7.86(all data)
6.18 (glochidia)
9.22(juvenile)

7.86 (all data)
6.18 (glochidia)
9.22 (juvenile)

juvenile
.

9 day 24 7 2.83 (enough
datapresentto
caicFCV)

Chronic chronic
.
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Pyganodon
grandis

adult 96hr 25 7.5 8.74

-adult 96 hr 25 7.7 9.03 8.88 (all adult) 8.88 (all adult)

Lasmigona
subviridis

juvenile 24hr 25 8 6.61
.

juvenile 24hr 25 8 6.61 .

juvenile 24 hr 25 8 5.9 6.10 (all juvenile) 6.10 (all juvenile)

juvenile 15 day 22 8 0.57 Chronic Chronic

Fusconaia
masoni

glochidia 24 hr 25 8 5.18 5.18 (glochidia) 5.18 (glochidia)

Actinonaias
pectorosa

glochidia 48 hr 25 8 3.76

juvenile 96hr 25 8 14.05 7.27 (all data)
3.76 (glochidia)
14.05(juvenile)

.7.27 (all dath~)
3.76(glochidia)
14.05 (juvenile)

Medionidus
conradicus

glochidia 48 hr 25 8 4.24 4.24 (glochidia) 4.24(glochidia)

Lampsilis
siliquoidea

juvenile 96 hr 24 8.3 0.73

juvenile 96 hr 24 8.3 2.26 1.28 (juvenile)

Lampsilis
cardium

juvenile 96 hr 19 8.2 21.64 21.64(juvenile) 5.26 (juvenile)
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Notes:

3.39 final chronicvalueforjuvenile Utterbackiaimbecillisbasedon the9-daygeometricmeanofNOECandLOEC (Wade1992)

ACR calculations:

7.86 (all data)/3.39= 2.32
9.22 (juvenile)/3.39= 2.72

Datato determineFCV for Lasmigonasubviridis is available(BlackandBarfield, unpublisheddata).
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Mr David PfeiferWI-I 5J
Life Scientist
U.S. EnvironmentalProtectionAgency
77W. JacksonBlvd.
Chicago,IL 60604

DearMr. Puffer,

I amwriting you concerningthepresenteffort underwayin Illinois by the
Illinois AssociationofWastewaterAgencies(IAWA) to requestthat the
Illinois Pollution ControlBoard(Board) adoptan ammonianitrogenwater
quality standardasprescribedby theUSEPA1999AmmoniaGuidance.I am
thecurrentPresidentoftheLAWA andassuchwishto outline to you and
yourstaffthepresentIAWA understandingofdiscussionsto datebetween
your office andvariousrepresentativesofIAWA in this matter. Further,I
wish to thankyou andyourstafffor yourconsiderationoftheIAWA position
in theseproceedings.

During thesummerof 2001,theIAWA andtheIllinois Environmental
ProtectionAgency(LEPA) jointly composeda draft oftheproposed
regulationwhich wassentto you for review. While this rulemakingeffort is
solelyundertakenandfundedby the IAWA, the IAWA hasrequestedthat
IEPA reviewandcommenton all work in thedevelopmentoftheregulation
suchthat theproposalultimatelypresentedto theBoardis a proposalIEPA
cancomfortablysupport. This draft proposalwassentto your office several
monthsago. A returncommentfrom youroffice wasreceivedby IEPA and
discussedwith IAWA.

Mr. Mike Callahan,ChairmanoftheIAWA AmmoniaWaterQuality
Subcommittee,met with you in Novemberanddiscussedthecommentsmade
by USEPA. During theNovembermeetingyou suggestedthat IAWA
representativescontactMr. Brian Thompsonofyour office to addressseveral



of thetechnicalissuesinvolvedwith thedraft proposal. TheIAWA hasretainedDr. Robert
SheehanoftheSouthernIllinois UniversityFisheriesResearchLaboratoryasa technical
consultantandadvisorin this matter. DuringDecember,2001, Dr. Sheehandiscussedthe
proposalseveraltimes with Mr. Thompson,and,uponMr. Thompson’srecommendation,with
Dr. BrooksBurr alsoof SIU. TheissuesdiscussedandDr. Sheehan’sinterpretationof their
resolutionfollow.

Early Life StageDetermination:theIAWA proposalconsidersthemonthofMarch to
be theadventof theearlylife stageseasonthroughoutIllinois. Thismonthwasselected,
by Dr. Sheehanin considerationoftwo main issues.First, watersin thesouthernpartof
thestateobviouslywarm earlierin the springthanthosein thenorthernportionof the
state. Consequently,manyubiquitousspeciesin Illinois could readilybeginthespawning
seasonearlierin thespring in southernIllinois thanin northernIllinois andthereforewould
needearlierseasonalprotectionin that area, Secondly,northernIllinois containsa
significantpopulationofnorthernpike not foundin southernIllinois. Thenorthernpike
beginsspawningatcolderwatertemperaturesthanmostotherindigenousIllinois species.
Thesewatertemperaturesfavorableto northernpike spawningcanbe realizedin northern
Illinois in March. Thesetwo earlylife stagescenariosinvolve differentconsiderationsbut
bothindicatethatMarch shouldbe consideredasthebeginningoftheearlylife stage
statewide.

SpeciesDistribution: This considerationwasnot directly referencedasan issuein the
USEPAcommenton thedraft proposal,buthasbeendiscussedamongMr. Thompson,
Dr. SheehanandDr. Burrduring their considerationoftheearlylife stagetiming. Two
speciesconsideredindigenousto Illinois werethoughtto be conceivablynot protectedby
theearlylife stageseasonofMarchthroughOctober. Theseweretheburbotandthe
cavefish. Dr. Sheehanis unawareof anyspawningpopulationsofburbortoutsideofLake
Michiganin Illinois. Theproposedammonianitrogenwaterquality standarddoesnot
affect LakeMichiganandwould thereforenot impacttheburbot. Thecavefishis very
limited in distributionin Illinois and is foundin areasthat areextremelyunlikely to realize
elevatedconcentrationsof ammonianitrogen. However,in considerationof theunlikely
occurrenceof eitherofthesespeciesin waterswhich might be affectedby theproposed
waterquality standard,theIAWA hasincludedan extradegreeof protectionin thedraft
proposalwhich allows for IEPA to applyearlylife stageammonianitrogenprotection
duringwinter to waterswhich maycontainthesespeciesor anyothersfoundto need
additionalprotection.

Dr. Burr indicatedhe believeshe mayhaveobservedfry of theredfln shiner,spotfin shiner
andthemottledsculpinthroughstreamice coverin November. While thepossible
presenceoftheearlylife stagesofthesespeciesis consideredby Dr. SheehanandDr. Burr
to be minimal, Dr. Burr hasindicatedhe believessomeresearchinto theextentofthe
percentageofeachofthesespeciespopulationspresentasfry in Novembermight be
appropriate. Again, asdiscussedwith theburbotandthecavefishin thepreceding
paragraph,thespecialprotectionaffordedby thedraft proposalis applicableto these



DATE: 05-Jun-98

TO: Bob Mosher, Planning

FROM: Landon Niedringhaus

MEMORANDUM

SUBJECT: Reasonable Potential to Exceed Standards -- Need for Further Analysis

DISCHARGER City otAlton ILOO ~7464
UPSTRM 7010 J 21490 Jcfs STP DAF [ 10.5 JMGD

HARDNESS 226 mg/I as CaCO3 SIP LO FLO [~5.92 1MGD
WQ STATION 1 84 DILUTION 2345.0

PERMIT EXPIRES 10/31/98 ANALYSIS NEEDED BY

Calculated

PARAMETER MAX. EFF

CONC.

NO. OF

[SAMPLES

MULTIPLY

BY

( 95% WATER QUALI~YSTANDARDS

~OTENTIAL I ACUTE CHRONIC

(304)

LIMITS

FURTHER

ANALYSIS

~RSENIC < 0.004 2 3.8 0.0152 0.36 0.19 0.25 No
BARIUM < 0.6 3 3.0 1.8 * 5.0 2.0 No
CADMIUM < 0.005 3 - 3.0 0.015 0.0244 0.0022 0.15 Yes
CHROM (Hex) < 0.005 3 3.0 0.015 0.016 0.011 0.1 Yes
CHROM (Total) 0.03 2 3.8 0.114 3.3860 0.4036 1.0 No
CN (Dissoclable) 0.007 2 3.8 0.0266 0.022 0.0052 Yes
CN (Grab < 24 hr) 0.01 3 3.0 0.03 *

* 0.1 . No
COPPER < 0.02 3 3.0 0.06 0.0382 0.024 0.5 Yes
FLUORIDE 1.24 - 1 6.2 7.688 * 1.4 15.0 Yes
IRON 0.1 3 3.0 0.3 1.0 2.0 No -

LEAD < 0.05 3 3.0 0.15 0.10 * 0.2 Yes
MANGANESE < 0.015 1 6.2 0.093 * 1.0 1.0 No
MERCURY < 0.0002 2 3.8 0.00076 0.0005 0.0005 Yes
NICKEL 0.04 0.0 0 * 1.0 1.0 No Data
OIL & GREASE 2 0.0 0 * 15.0 No Data
PHENOL < 0.01 3 3.0 0.03 * 0.1 0.3 No
SILVER < 0.01 3 3.0 0.03 * 0.005 0.1 Yes

ZINC < 0.1 3 3.0 0.3 * 1.0 1.0 No

Notes:

EXHIBIT 3
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Thebluegill (Lepornismacrochirus)is a very commonfish throughoutthestate.It is mostabundant
in clearlakeswith largeamountsof aquaticvegetaion.However,it occursin a largevarietyof
habitatsincludingpools,overflow ponds,oxbows,swamps,and man-madeimpoundments.They
oftenoccurin small looseschoolsthat haveup to 20 to 30 individualsin them.

Theyaregenerallysmall to medium-sizedfish. Thelargestonereportedfrom Illinois weighed1.6
kilograms(3 lb. 8oz.). More typically, onewould weighabout0.3 kilograms(12 oz.) andwould be
about24 centimeters(9.5 in.) long.

Bluegills aregenerallycarnivorous.Theymainly eataquaticinsectsand insectlarvae;in addition,
theyeatsmallerfish, crayfish,andsnails.Whenotherfood is in shortsupply,theywill alsoeatalgae.

In thesummermalebluegillsbuild nestsin waterlessthanabout60 centimeters(2 ft.) deep).These
nestsareshallow,circulardepressionsandarefrequentlyin areaswith gravelbottoms.Oftenmany
malesbuild nestsin a small area.Femaleslay eggsin thenests.Themalesthenguardtheeggsuntil
they hatch.

These~ç~renceshavemoreinformationon bluegills.

If this interestedyou, you might be interestedin theseotherInternetresourceson fish.

How did it becomea statesymbol?

(from Illinois Blue Book, 1993-1994)

EXHIBIT 4

State Fish -- Bluegill

About the symbol

http://www.museum.state.i l.us/exhibits/symbols/fish.html 4/8/02
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TheStateFishwas selectedby schoolchildrenin 1986.

Page2 of2

http://www. museum.state.il. us/exhibits/symbols/fish.html 4/8/02
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(not supporting)their designateduses. Overall use,which is equivalentto aquaticlife usesince
aquatic life is consideredto be the bestmeasureof ecosystemhealth and integrity, was fully or
partially attainedon 98.6 percentof all streammiles assessed(Figure 1-1). The major causes
(pollutantsor stressors)of less than full support include habitatand flow alterations,nutrients,
organicenrichment/lowdissolvedoxygen,siltation, metals, and suspendedsolids. The major
sourcesinclude agriculture,habitatmodification, point sources,resourceextractionand urban
runoff.

Illinois River and BackwaterLakes

The Illinois River and its backwaterlakes are an extremely important water resourcesystem,
providingrecreation,transportation/navigation,public watersupply, flood control,wildlife habitat
andotherbeneficialuses. Theprotectionandrestorationofthis resourceis a complextask,made
moredifficult sincetheIllinois River watershedencompassesnearlyone-halfofthestate.Because
ofits importanceto thestate,thissystemis theobjectof numerouslocal,state,andnationalefforts
to protectand restoreits quality for futuregenerations.

In reviewingFigure 1-1, it shouldbe notedthat thevast majority of themainstemriver (from its
origin attheconfluenceof theDesPlairiesandKankakeeRiversto theMississippiRiver) hasbeen
assessedin this reportashaving“good” overall quality (fully supportingdesignateduses)basedon
chemicalwaterqualityparametersmeasured.Part3 ofthisreportdescribestheniethodologiesused
by theAgencyto assessrivers andstreamsin thestate,taking intoaccountthetype,quantity and
ageof dataavailable. In thecaseof theIllinois Rivermainstem,only chemicalwaterquality data
areavailableforassessmentpurposes.Datacollectedoverthepastthreeyearperiodwerecompared
to the generalusewater quality standards,asrequiredby Section305(b). For eachparameter
measured,thepercentageofviolationsofeachstandardwerecalculatedandcomparedtoestablished
assessmentcriteria(seeTable3-2). In summary,standardsviolation rateswereless than 11%for
eachparametermeasured.Therefore,froma chemicalwaterqualityperspective,themajorityofthe
Illinois River is ratedas“good.”

Nearly30 yearsofpoint sourcepollution controlefforts,andmorerecentefforts to reducenonpoint
sourcepollution, have demonstrablyimproved water quality on the Illinois River mainsteni.
Indicativeofthissuccessaretheprofessionalfishingtouniamentsbeingheldup anddownthe river.
By comparison,sucheventswereunthinkabledueto poorwaterquality 25 yearsago. (Whilethis
is good news, the reviewer and users of this report are cautioned to re~neinberf/wi assessment data.
and overall assessment results, can change fromn one reporting period to the next. The ti/ne, place,
tipe. and amount of data collected are ever—changing; thus, overall assess/ne/it results (i.e.. good,
fair, poor.~can also change /i~omone reporting cycle to the next.)

Limited datahavebeencollectedby the Agencyon Illinois Riverbackwaterlakes. Datathatare
availableare nowconsideredtoo old for properassessmentpurposes(i.e., >15 years). Therefore.
usesupportattainmentassessmentshavenot beenmadefor the vastmajority of theseresources.
However,excessivesedimentationis knownto exist in portionsofthen1ainstenlriver (i.e., Peoria
Lake)andthemajority ofthe backwaterlakesand tributarystreams. Informationprovidedby the
Illinois Departmentof Natural Resources(IDNR) show that both the rateof sedimentationand



volume lost due to sedimentatiotiareseverelyImpactingtheability of theseshallow,nutrient-rich
resourcesto support recreation, flood control, aquatic life and other beneficial uses. Figure 1-2
depictsimpairnientdueto excessivesedimentatiotiin portionsof the Illinois River mainstemand
backwaterlakesasspecificallydocUmentedby IDNR (Bhowmik and Dcniissie,June2000).

The LieutenantGovernor’sOffice has takenthe lead role in recentyears to addresscontinuing
concernsoverexcessivesedimentationin partsof’the Illinois Riversystem.“Illinois Rivers 2020”
is a bold,new,voluntary,incentive-basedinitiative that builds upon thesuccessof the Illinois River

ConservationReserveEnhancementProgram (CREP). Illinois Rivers 2020 utilizes existing
agencies,programsanddelivery mechanismsin the federalFarm Bill andCleanWaterAct (CWA)
programs,andseeksspecialconsiderationundertheWaterResourcesDevelopmentAct (WRDA).
This comprehensiveprogramis the next logical stepfor restorationof the Illinois River Basin and
its backwaterlakes.

Lakes

More than3,000 lakes(six acresor morein size)coveringnearly250,000acresexist in Illinois.
Like rivers and streams,inland lake resourcesare a vital componentofthe economicandsocial
well-being of the state. Some 90 million visitor days of general lake recreationgeneratesan
estimatedS 1.78 billion annuallyto thestate’seconomy.

Most publicly-ownedlakeswith 20 ormoresurfaceacreswereassessedfor this report,alongwith
public and non-public lakes monitored in conjunction with illinois EPA’s Volunteer Lake
Monitoring Program.

As shown iii Table 1-2, like rivers andstreams,themonitoringof inland lakeresourcesincreased
substantiallyfrom the1986 through the 1988 reportingperiods,resultingin a sevenfoldincreasein
lakeacresassessed.Priorto the1988 report,only monitoredassessmentsweremade.Waterquality
assessmentswerebasedon Agencycollecteddata(AmbientLakeMonitoringProgram,LakeWater
Quality AssessmentProgramand Federal/IllinoisCleanLakesProgram)no older thanfive years.
In 1988, U.S. EPA changedtheir 305(b)guidanceto include evaluatedassessments.Evaluated
assessmentsincluded thosethat werebasedon Agencycollecteddatathat is greaterthanfive, but
less than 16. years old, data collected through the Volunteer Monitoring Program or best
professionaljudgement. Since 1988, total lake acreageassessedfor eachreportingperiod has
continuedto increasethroughthe 1999 report. Note, however,that totai lake acreagereportedin
the 1990 and 1992 reportswasfalsely elevated. A databasecountingerror resultedin reporting
2 1 ,640 more lakeacresthati wereactuallyassessed.Theerror was subsequentlycorrectedin the
1994 report.

Forthis 2000report,a total of 154,795acres(62.2percentoftotal lakeacreage)wereassessedfor
degreeofusesupport,a reductionof33,689acresfrom the 1999 report. Thereductionin acreage
is dueto eliminatingwaterbodyassessmentsthatwerebasedsolelyon bestprofessionaljudgement,
a singlesamplingevent,oron datacollectedprior to 1983. Because305(b) informationis usedto
determine303(d)list eligibility, evaluatedassessmentswereincludedin the2000reportonly when
monitoringdatato supporttheassessmentwereavailableand no morethan I 5 yearsold.



Causesof LessThanFull Support

Causesof useimpairmentfor rivers and streamsnot fully supportingusesaresummarizedbelow
in Table3-11.

Table 3-11.StatewideCauses - RiversandStreams(miles).

Causes Category Total Impact

Ammonia (unionized) 88
Cause Unknown 175

Chlorine 14

Cyanide 123

Excessive Algal Growth/Chlorophyll a 58

Flow Alteration 431

Habitat Alterations (otherthan flow) 2.816

Metals 1.634
Nutrients 3.2 10

Oil and Grease 20

Organic EnrichnientlD.O. 2.687

OtherInorganics (Fluoride) 44

Pathogens 37

PCBs 96
pH 589
Priority Organics 643

Salinity/TDS!Chlorides 704

Siltation 2,330

Sulfates 349

Suspended Solids 1,492

Thermal Modification 22

43



Causesof LessThan Full Support

Table3-29. StatewideCauses- All Lakes.

65

ICausesof useimpairmentfor all lakesnot fully supportingusesare summarizedbelow (Table 3-

29).

CausesCategory
Total Impact

Number Acres
Piiority Organics 36 31.776

PCBs 8 15.682

Metals 13 13,199

Unionized Ammonia 10 4,368

N~utrients 148 126,797

pE-~ 17 3,951

Siltation 129 118,761

OrganicEnrichment/LowD.O. 45 86,575

Salinity/TDS/Chlorides 26

ThermalModification 2 6,007

Habitat Alterations 2 1,968

Pathogens 3 6,096

Suspended Solids 92 111,903

Noxious Aquatic Plants 95 71,618
Excessive Algae Growth/Chlorophyll a 112 54,150

Exotic Species 9 541
Pesticides (half life �90days) I 4,040



(9) DesignatedUses- UseSupportand DesignatedUsesareidentifiedby the following numericcodes:

UseSupportis identified by a lettercodeattachedto the correspondingdesignatedusecode.

F = Full
I = Threatened
P = Partial Support
N = Nonsupport
X = Indicatesthat a particulardesignatedusewasnot assessed

DesignatedUsesare identified by the following numbers:

I (old Code0l)=Overall Use
20 (old Code04) = Aquatic Life
21 (old Code02) = Fish Consumption

42 (old Code05) = Swimming
44 (old Code 06) = SecondaryContact
50 (old Code 07) = Drinking WaterSupply

(10) CausesofImpairment- indicatescausesof impaired usesfrom the codesbelow. Also indicatedis
themagnitudeto which thecausecontributesto the useimpairment(H = high~M = moderate; S =

slight).

0000 = causeunknown
0300 = priority organics
0410=PCBs
0420 = dioxins
0500 = metals

0510= arsenic
0520 = cadmium
0530=copper
0540 = chromium
0550 = lead
0560 = mercury
0570 = selenium
0580 = zinc

0600= ammonia(unionized)
0700 = chlorine
0720= cyanide
0750= sulfates
0800 = otherinorganics(fluoride)
0900= nutrients

0910 = phosphorus
0920 = nitrogen
0930 = nitrates

1000 = pH
1100 = siltation
1200 = organicenrichment/lowDO
1300 = salinity/TDS/chlorides
1400 = thermalmodification
1500 = flow alteration
1600= habitatalteration(otherthanflow)
1700 = pathogens
1900 = oil andgrease
2100 = suspendedsolids
2200 = noxiousaquatic.plants
2210 = excessivealgal growth/chlorophylla
2600 = exotic species
3000 = pesticides(half life � 90 days)

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



(Ii) Sourcesof Impairment - indicatesthe sourcesthat contribute to the causeslisted above. Also
indicatedis the magnitudeto which the sourcecontributesto the useimpairment(H = high; M =

moderate,S = slight).

POft4T SOURCES

0100 : industrialpointsources
0200 : municipal point sources
0400 : combinedseweroverflows

0500 : collection systemfailure
0800 wildcatsewer
0900 : domesticwastewaterlagoons

NONPOINT SOURCES

1000 Agriculture 6000
1050 : Crop RelatedSources

1100:nonirrigatedcrop
production

1200: irrigatedcrop production
1300:specialtycrop production

(e.g.,truck farmingandorchards)
1350 : GrazingRelatedSources

1400: pastureland
1500: rangeland

1600: feedlots- all types
1700:aquaculture
1 800 : animal holding/managementareas
1900 : manurelagoons 7000

2000 Silviculture

3000 Construction
3 100 : highway/road/bridge
3200: landdevelopment

Land Disposal
(runoff/leachatefrom permittedareas)
6100 : sludge
6200 : wastewater
6300 : landfills
6350 : inappropriatedisposal/wildcat

dumping
6400: industrial land treatment
6500 : on-sitewastewatersystems

(septictanks,etc.)
6600 : hazardouswaste
6700 : septagedisposal

H ydrologic/HabitatModification
7100 : channelization
7200 : dredging
7300 : damconstruction
7350 : upstreamimpoundment
7400: flow regulation/modification
7500 : bridgeconstruction

4000 Urban Runoff/StormSewers

5000 ResourceExtraction
5100:surfacemining
5200:subsurfacemining
5300 : placermining
5400 : dredgemining
5500 : petroleumactivities
5600 : mill tailings
5700: mine tailings
5800:acidmine drainage
5900 : abandonedmining

7550 HabitatModification
7600 : removal ofriparian vegetation
7700 : streambankmod./destabilization
7800 : draining/filling of wetlands

AtmosphericDeposition
WasteStorage/StorageTank Leaks
Highway MaintenanceandRunoff
Spills (Accidental

)

ContaminatedSediments
NaturalSources
Recreationand TourismActivities
SaltStorageSites
SourceUnknown

8100
8200
8300
8400
8500
8600
8700
8900
9000
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APPENDIX TABLE A-2. WATERBODY SPECIFIC INFORMATION FOR RIVERS AND STREAMS IN THE DESPLAINES RIVER WATERSHED, 1998.

Waterbody ID, Segment ID: Catalog Unit Segment Name Size in Cycle Key Sample Assessment Designated Causes of Sources of
Miles Year Date Type/Methods Uses Impairment Impairment

ILGO1 G 01 07120004 DesPlaines R. 2.405 2000 01/01/1998 M/ 860 N21,P1,P20 410,500,530,540, 100,200,4000,7000,
560,900,910,920, 7100.7400.8500
1500,1600

ILGO1 G 12 07120004 DesPlaines R. 9.4 2000 01/01/1989 E 1150 N21,P1.P20,X44 410,500,530,540,
560,900,910.920,
1500,1600

100,200,4000,7000,
7100,7400.8500

ILGO1 G 24 07120004 DesPlainesR. 4.185 2000 01/01/1994 M/ 300 N21,P1,P20 410,500,540,560,
900,910,920,1500,
1600

100,200,4000,7000,
7100,7400,8500

ILGO1 GD 07120004 Cedar Cr. 7.95 2000 E / X1,X20

ILGO8 G 08 07120004 DesPlaines R. 0.98 2000 01/01/1998 M/ 230,700,
860

F1,F20,F21,P42

ILGO8 G 25 07120004 DesPlainesR. 6.92 2000 01/01/1997 M/ 700,860 P1,P20,X21 1100 3000,3200,4000

ILG11 G 03 07120004 DesPlainesR. 8.575 2000 01/01/1998 M/ 200,700,
860

P1,P20,P21 300,720,900,910,
920.1200,1220,1300,

200,4000,7000,7100,
7400,8500

. 1320.1500,2100
> ILG11 G 11 07120004 DesPlainesR. 3.18 2000 01/01/1998 M/ 230,700, N21,P1,P20,P42 300,720,900,910, 200,4000,7000,7400,
.~ 860 920.1200,1220,1300,

1320,1500,2100
8500

ILG11 G 39 07120004 DesPlainesR. 15.97 2000 01/01/1998 MI 230,700,
860

N42,P1,P20 300,720,900,910,
920,930,1300,1320,
1330,1500,2100

200,400,4000,7000,
7400,8500

1LG23 G 23 07120004 DesPlaines R. 3.165 2000 01/01/1998 M/ 230 N21,P1,P20,P44
.

410,500,510,530,
540,550,560,580,
720.900,910,920,
1200,1220,1500,1600,
2100

100,200,400,4000,
7000,7100,7400,8500

ILG3O G 07 07120004 DesPlaines R. 10.28 2000 01/01/1998 M/ 230,700,
860

F1,F20,F21,N42

ILG3O G 15 07120004 DesPlainesR. 3.49 2000 01/01/1998 M/ 230 F21,N42,P1,P20 900,910,920,930,
1200,1220,1300,1320,
2100

200,400.3000,3200.
4000,8300

ILG3O G 22 07120004 DesPlaines R. 4.12 2000 01/0111998 M / 230 F1,F20,P42
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GBKAO1

GBKBO1

GBL 02

GBL 05

Sources of

APPENDIX TABLE A-2. WATERBODY SPECIFIC INFORMATION FOR RIVERS AND STREAMS IN THE DESPLAINES RIVER WATERSHED, 1998.

Waterbody ID: Segment ID: Catalog Unit Segment Name Size in Cycle Key Sample Assessment Designated Causes of
Miles Year Date Type/Methods Uses Impairment Impairment

ILGBKO5 3.55 2000 01/01/1987 E I 150 N1,N20 500,530,720,900.
910,930,1300

200

ILGBKO5 7.28 2000 01/01/1977 E / 150 X1,X20

ILGBL1O 8.89 2000 01/01/1997 MI 300,420,
700,860

F1,F20,X21

ILGBL1O 3.17 2000 01/01/1997 M / 300,420 P1,P20,X21 900,910,920,930,
1200,1220,1300,1320,
1600,2100

200,3000,3200,4000,
7000,7100

ILGBL1O GBL 08 07120004 E Br. DuPage R. 6.41 2000 01/01/1997 MI 300,420 P1,P20.X21 720,900,910,920,
1100,1200,1500,1600,
2100,2210

200,3000,3100,3200,
4000,7000,7100,7350,
7400

ILGBL1O GBL 10 07120004 E:Br. DuPageR. 4.65 2000 01/01/1998 M/ 230,300,
420,700

N42,P1,P20 900,910,920,930,
1100,1200,1300.1600,
2100,2210

200,3000,3100,3200,
4000,7000,7100

GBL 11 07120004 E. Br. DuPage R. 3.88 2000 01/01/1991 MI 300,420 P1,P20,X21 900,910,930,1600 200,3000,3200,4000,
7000,7100.7600,7700

GBLA 07120004 PrentissCr. 3.96 2000 01/01/1997 E / 170 X1,X20

GBLBO1 07120004 St. Joseph Cr. 4.28 2000 01/01/1997 MI 300,420 P1,P20 1200,1600,1900,2100,
2210

200,3000,3200,4000,
7000,7100,7550,7600,
7700,9000

GBLC 07120004 LaceyCr. 3.76 2000 01/01/1995 E / 170 X1,X2ci

GC 02 07120004 Jackson Cr. 10.55 2000 01/0111991 E/ 150 F1,F20

GC 03 07120004 Jackson Cr. 14,4 2000 01/0111997 MI 700 Fl,F20,X21

GCAO1 07120004 ManhattenCr. 8.33 2000 01/01/1997 M/ F1,F20,X21

GCB 07120004 Jackson Br. 8.96 2000 01/01/1991 E / 150 P1,P20 900,910,930 200

GF 01 07120004 Sugar Run 6.58 2000 01/01/1983 E / 150 P1.P20,X21 500,510,900,920,
1000,1100,1200,1220

1000,1100.3000,3200,
4000

GG 02 07120004 Hickory Cr. 9.95 2000 01/01/1998 MI 230 N42,P1.P20 900,910,920,1300,
1320,1500,2100

200,400,3000,3200,
4000.7000,7400
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900,910,920,930,
1200,1220,1300,1320,
1600,2100
720,900,910,920,
1100,1200,1500,1600,
2100,2210
900,910,920,930,
1100,1200.1300,1600,
2100,2210
900,910,930,1600

1200,1600,1900,2100.
2210

900,910,930

500,510,900,920,
1000,1100,1200,1220

200,3000,3200,4000.
7000.7100,7550.7600.
7700,9000

200

1000,1100,3000,3200,
4000
200.400,3000,3200,
4000,7000,7400

Waterbody ID:

ILGBKO5 GBKAO1 07120004

ILGBKO5 GBKBO1 07120004

ILGBL1O GBLO2 07120004

ILGBL1O GBLO5 07120004

Spring Brook

Kress Cr.

E. Br. DuPage R.

E. Br. DuPage R.

Size in Cycle Key Sample
Miles Year Date

3.55 2000 01/01/1987

7.28 2000 01/01/1977

8.89 2000 01/01/1997

3.17 2000 01/01/1997

Assessment Designated

Type/Methods Uses

E I 150 N1,N20

E 1150 X1,X20

M/ 300,420, F1,F20,X21
700,860

M/ 300,420 P1,P20,X21

Sources of

Impairment

200

GBLO8 07120004 E.Br.DuPageR.

GBL1O 07120004 E.Br DuPageR.

APPENDIX TABLE A-2. WATERBODY SPECIFIC INFORMATION FOR RIVERS AND STREAMS IN THE DESPLAINES RIVER WATERSHED, 1998.

Segment ID: Catalog Unit Segment Name Causes of
Impairment

500,530,720,900,
910,930.1300

200,3000,3200,4000,

7000,7100

ILGBL1O 200,3000,3100,3200,
4000.7000.7100,7350,
7400

ILGBL1O 200,3000,3100,3200,
4000,7000,7100

LGBL1O 200,3000,3200,4000,
7000,7100,7600,7700

ILGBL1 0

~ ILGBL1O

6.41 2000 01/01/1997 MI 300,420

4.65 2000 01/0111998

GBL 11

GBLA

GBLBO1

GBLC

GC 02

GC 03

GCA 01

GCB

GF 01

07120004

07120004

07120004

07120004

07120004

07120004

07120004

07120004

07120004

ILGBL1O

ILGCO2

ILGCO2

ILGCO2

LGCBO1

ILGFO1

tLGGO2

E. Br. DuPage R.

Prentiss Cr.

St. Joseph Cr.

Lacey Cr.

Jackson Cr.

Jackson Cr.

Manhatten Cr.

Jackson Br.

Sugar Run

3.88

3.96

4.28

3.76

10.55

14.4

8.33

8.96

6.58

2000 01/01/1997

2000 01/01/1997

2000 01/01/1997

2000 01/01/1995

2000 01/01/1991

2000 01/01/1997

2000 01/01/1997

2000 01/01/1991

2000 01/01/1983

M/ 230,300,

420,700

M / 300,420

E / 170

M I 300,420

E /170

E /150

M / 700

MI

E /150

E / 150

P1 ,P20,X21

N42,P1 P20

P1 ,P20,X21

X1,X20

P1 P20

X1,X20

F1,F20

F1,F20,X21

Fl ,F20,X21

P1,P20

P1 ,P20,X21

GG 02 07120004 Hickory Cr. 9.95 2000 01/01/1998 M/ 230 N42,P1,P20 900.910,920,1300,
1320,1500,2100
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APPENDIX TABLE A-2. WATERBODY SPECiFIC INFORMATION FOR RIVERS AND STREAMS IN THE DESPLAINES RIVER WATERSHED, 1998.

Causes of
Impairment

900,910,920,930,
1300,1320,1600

300,410.900,910.
920,930.1200,1220,
1300,1320,1600,2100
300,410,900,910,
920,930,1300,1320.
1500,2210
900,910.930,1300,
1320,1500,1600

300,410,500,720,
900,910,930,1200,
1220, 1600,2100
300,900,910.930,
1100,1200,1220,1500,
1600,2100,2210

1200,1220,1500

300,500,540,900,
910,920,930,1200,
1220,1300,1320,1330,
1600,1900,2100,2210

300,410,500,530.
900,910,920,930,
1200,1220,1500.1600,
2100,2210
900,910,920,1300,
1320
300,900,920

Sources of
Impairment

200,3000,3200.4000,
7000,7100,7550,7700

200,400.500,3000,
3200,4000,7000,7100
8500
200.400,500,4000,
7000,7350,7400,850C

200,4000,7000,7100,
7350,7400
200,400,3000,3100,
4000,7000.7100,850

200,4000.7000,7 1 OC
7350,7400,8500

4000,7000,7400

200,400,4000,7000,
7100,7350,7550,7600,
7700,8500

200,4000,7000,7100.
7350,7400,7550.7600,
7700,8500

200,4000

200,3000.3200,4000,
8500

Segment ID: Catalog Unit Segment Name

GJ 01 07120004 Sawmill Cr

GK 03 07120004 Flag Cr.

GL 07120004 Salt Cr.

GL 03 07120004 Salt Cr.

Assessment Designated

GL 09 07120004 Salt Cr.

Size in Cycle Key Sample

Miles Year Date

6.37 2000 01/01/1998

7.75 2000 01/01/1989

11.2 2000 01101(1975

10.44 2000 01/01/1995

11.8 2000 01/01/1998

3.68 2000 01/01/1995

3.09 2000 01/01/1995

3.28 2000 01/01/1995

Waterbody D

ILGJOI

ILGKO3

ILGLO9

ILGLO9

ILGLO9

ILGLO9

ILGLOS

)LGLO9

ILGLO9

ILGLO9

ILGLAOI

ILGLAO1

ILGOO1

LGUO2

GL 10 07120004 Salt Cr.

GL 19 07120004 Salt Cr.

GLO 01 07120004 Spring Brook

Type/Methods

M / 300

E / 150

E / 150

M / 300.700,
860

M / 230,300.
420,700.
860

M / 300,420,
700

M / 300,420,
700,860

M/ 300,420

M / 300,420

E I 150

M / 230,300,
420

GLBO7 07120004 Spring Brook 4.41 2000 01/01/1995

GLBA 07120004 Meacham Cr. 2.88 2000 01/01/1987

GLA 02 07120004 Addison Cr. 6.65 2000 01/01/1998

Uses

F1,F20

P1,P20

Xl ,X20,X21

P1 ,P20,X21

N42,P1 ,P20,X21

F21,P1,P20

P1 ,P20,X21

P1 P20

Fl ,F20,X21

P1,P20

N42.P1 P20

P1,P20

P1 P20

P1 ,P20,X21

GLA 04 07120004 Addison Cr.

GO 01

GU 02

07120004

07120004

4.72 2000 01/0111995 MI 300,420

Willow Cr.

Indian Cr.

7.69 2000 01/01/1983

10.67 2000 01/01/1997

E /150

M/ 700,860
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ILDT38

1L0T38

ILDT38

ILDT38

ILDT38

ILDT38

ILDT38

ILDT38

1L0T38

•~- ILDT46

ILDT46

ILDT46

ILOT46

ILDT46

ILDT46

ILDT46

1L0T46

M / 700,860

E/

M / 230

F1,F20

X1,X20

Fl ,F20,F21 ,F42

Fl ,F20,X21

Fl,F20

Fl ,F20,P42,X21

X1,X20

X1,X20

APPENDIX TABLE A-4. WATERBODY SPECIFIC INFORMATION FOR RIVERS AND STREAMS IN THE LOWER FOX RIVER WATERSHED, 1998.

Waterbody ID Segment ID Catalog Unit Segment Name Size in Cycle Key Sample Assessment Designated Causes of Sources of
Miles Year Date Type/Methods Uses Impairment Impairment

DT 03 07120007 FoxR. 5.84 2000 01/0111996 MI 700,860 F1,F20,F21,N42

DT 09 07120007 Fox R. 6.655 2000 01/0111998 MI 230.700. F21,P1,P20,P42 300,600.900,920, 200,400,4000,7000,
860 . 1200,1220,1500,2100 7400.8500

DT 38 07120007 FoxR. 12.135 2000 01/01/1998 MI 230 F1,F20,N42,X21

DT 58 07120007 FoxR. 4.285 2000 E/ Fl,F20,X21

DT 69 07120007 Fox R. 4.65 2000 01/01/1996 MI 700,860 F21,P1,P20 300,900,920,1200, 200,4000,7000,7400,
1500,. 8500

DTP 01 07120007 Whites Cr. 1.34 2000 E / X1,X20

DTZJO1 07120007 Morgan Cr. 8.23 2000 01/01/1988 E 1150,860 P1.P20 0 9000

DTZNO1 07120007 Norton Branch 4.55 2000 E /

DTZOO1 07120007 Brewster Cr. 5.82 2000 E /

DT 01 07120007 Fox R. 2.89 2000 01/01/1998 M I 230

DT 02 07120007 FoxR. 11.22 2000 E / F1,F20

DT 11 07120007 FoxR. 3.595 2000 El F1.F20

DT 36 07120007 FoxR. 2.595 2000 01/01/1996

DT 41 07120007 FoxR. 12185 2000

DT 46 07120007 FoxR. 4.495 2000 01/01/1998

DTZA 07120007 O’Neill Branch 4.72 2000 E I

DTZC 07120007 Brumbach Cr. 8.8 2000 E /
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APPENDIX TABLE A-16. WATERBODY SPECIFIC INFORMATION FOR RIVERS AND STREAMS IN THE MISSISSIPPI RIVER NORTH CENTRAL

WATERSHED, 1998.

Waterbody ID: Segmenl ID: Catalog Unit Segment Name

-~ ~

Size in
Miles

Cycle Key Sample
Year Date

Assessment
Type/Methods

Designated
Uses

Causes of
Impairment

Sources of
Impairment

ILLDDO1

ILLDDO1

LDD-C3

LDD-C3a

07080104

07080104

Cedar Cr.

Cedar Cr

3.05

2.55

2000 01101/1994

2000 01/01/1994

M/ 300

M/ 300

Pl,P20

P1,P20

410,900,910,920,
930
410,900,910

200,400,1000,1800,
4000,8500
200,400,1000,8500

ILLDDO1

ILLDDOI

LDO-C6

LODA

07080104

07080104

Cedar Cr

Johns Cr.

5.62

8.53

2000 01/01/1994

2000

MI 300

E I

Pl,P20

Xl,X20

410,900,910,920.
1100

1000,7000,7550.7700,
8500

ILLDDO1 LOOM 07080104 DavidsCr. 11.69 2000 E / Xl,X20

ILLODO1 LDDB 07080104 TalbotCr 9.77 2000 E / X1,X20

ILLOOCO1

ILLDEO1

LDDC

LDEO1

07080104

07080104

Markham Cr.

N. Henderson Cr.

5.75

30.78

2000 0110111994

2000 01/0111994

M/ 300

M/ 700

P1,P20

F1,F20

900,910,920,1100,
1200,1300

200

>
~

ILLOEO1

ILLDEO1

LDEA

LDEC

07080104

07080104

Snake Cr.

Goose Run

4.42

5.74

2000

2000

E I

E I

Xl,X20

Xl,X20

ILLDGO1 LOG 01 07080104 Middle Henderson Cr. 14.26 2000 01/01/1994 MI 700 Pl,P20 900,930,1100 1000,7000

ILLDGO1 LDGA 07080104 Toms Cr. 6.48 2000 E I X1,X20

ILLDHO1 LDH 07080104 S. Henderson Cr. 11.7 2000 M I Xl ,X20

ILLEO1 LE 03 07080104 Pope Cr. 24.01 2000 01/0111991 E/ 150 F1,F20

ILLEO1 LE 04 07080104 Pope Cr. 7.31 2000 0110111991 E / 150 F1,F20

ILLEO1 LE 05 07080104 Pope Cr. 25.03 2000 0110111991 E /150 F1,F20

ILLEO1 LEA 07080104 Mad R. 7.38 2000 E / X1,X20

ILLEO1 LEB 07080104 Wildcat Cr. 6.42 2000 E / X1,X20

ILLEO1 LEO 07080104 Pike Run 6.99 2000 El X1,X20

ILLEO1 LEE 07080104 Dugout Run 4.21 2000 E I Xl,X20
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Causes of
Impairment

Sources of
Impairment

ILKO1 K 09 07110004 Mississippi R. 6.21 2000 01101/1998 E / 190 P1,P20,P21 300,1200 9000

ILKO1 K 98 07110004 Mississippi R. 29.3 2000 01/01/1998 E / 190 P1,P20,P21 300,1200 9000

ILKO1 TK 07 07110004 Mississippi R. 7.29 2000 01/0111998 E I 190 P1,P20,P21 300,1200 9000

ILKO2 KE 07110001 Curtis Cr. 6.58 2000 E I X1,X20

LKO2 TK 12 07110001 Mississippi R. 10.96 2000 0110111998 E / 190 F50,P1,P20,P21 300,1200 9000

LKO2 TK 13 07110001 Mississippi R. 5.54 2000 01/0111998 E / 190 F50,P1,P20,P21 300,1200 9000

ILKO3 KZQ 07110001 ShuhartCr. 5.86 2000 E / X1,X20

>
~
I~)

ILKO3

LKO3

ILKO3

1K 15

TK 16

TK 17

07110001

07110001

07110001

Mississippi R.

Mississippi R.

Mississippi R.

2.51

14.62

3.95

2000

2000

2000

01101/1998

01/01/1998

01/01/1998

E /

E /

E I

190

190

190

F50,Pl,P20,P21

P1,P20,P21

F50,P1,P20,P21

300,1200

300,1200

300,1200

9000

9000

9000

ILKO6 K 02 07110004 Mississippi R. 32.13 2000 01/0111998 E / 190 P1,P20,P21 300,1200 9000

ILKO6 KZF 07110004 West Point Cr. 3.1 2000 E I Xl,X20

ILKO6 KZN 07110004 Indian Cr. 3.3 2000 E / X1,X20

ILKO6 1K 01 07110004 Mississippi R. 2.37 2000 01/01/1998 E I 190 P1,P20,P2l 300,1200 9000

ILKO7 K 14 07110004 Mississippi R. 11.94 2000 01/01/1998 E / 190 P1,P20,P21 300,1200 9000

ILKO7 TK 04 07110004 Mississippi R. 23.31 2000 01/01/1998 E I 190 P1,P20,P21 300,1200 9000

ILKO7 1K 06 07110004 Mississippi R. 0.43 2000 01/01/1998 E I 190 Pl,P20,P21 300,1200 9000

LI~CO1 l~C01 07110004 The Sny 12.65 2000 E / Xl,X20

L~’.CO1 F~LK 07110004 Fox Cr. 5.92 2000 E I Xl ,X20

~~TTTiiITf

~‘caterbcd~ID SegmentID Catalog Unit Segment Name

APPENDIX TABLE A-19. WATERBODY SPECIFIC INFORMATION FOR RIVERS AND STREAMS IN THE MISSISSIPPI RIVER CENTRAL WATERSHED,

Size in Cycle Key Sample Assessment Designated
Miles Year Date Type/Methods Uses

Page 1 of 4



APPENDIX TABLE B-26. WATERBODY SPECIFIC INFORMATION FOR LAKES IN THE BIG MUDDY RIVER WATERSHED, 1998.

Assessment Designated
Type/Methods Uses

M/ 205 F20,N1l,P1,P21.
P42 ,X50

F20,F50,N21 ,P1,
P11,P42

F20,P1 ,P1 1 P42,
X21 ,X50
F20,F42,F50,N21,

F20,N42,Pl P11,
X21 ,X50
Fl ,F20,F21 ,F50,
Pl1,P42

F20,F50,P1 P11,
P42,X21
Fl Fl 1 ,F20,F42,
X21 ,X50
Fl ,F1 1 ,F20,F42,
X21 ,X50

Fl ,F20,F21 ,F50,
P1l,P42

F50,Pl P1 1 P20,
P42,X21
Xl Xli ,X20,X21,
X42,X50

Causes of
Impairment

300,410,900,910,
920,1100,1200.2100,
2210

500,560,900,910,
920,1100,1200,2100,
2210
900.910,920,1100,
1200,22 10

300,500,560,900.
920,1100,1200

900,910,920,2210

300,900,910,920,
2210

300,900,910,920,
1100,1200,2100,2210

Sources of
Impairment

1000,1050,1100,1350,
1400,6000,6600,7550,
7700,8500,8700,8930,
8960
200,1000,1050,1100,
1350,1400,4000,5000,
5100,5200,5500,5700,
7550,7700,8300,8500,
8700,8960
200.1000,1050,1100,
1350,1400,7550,7700.
8500,8600.8700,8960
1000,1350,1400,7550.
7700,8940,8960
1000,l050,1l00,1300,
1350,7550.7700,8500.
8600,8960
1000,1050,1100,6000,
6500,8960

1000,1050,1100,1350,
1400,8500,8960

1000,1050.llOO,6000,
6500.7550,7700,8960

Size in

Acre

6965

Segment ID: Catalog Unit Segment Name

RNA 07140106 CRAB ORCHARD

07140106 REND

07140106 KINK.AID

Cycle Key Sample

Year Date

2000 05101/1997

Waterbody ID

ILRNA

ILRNB

ILRNC

ILRND

ILRNE

ILRNG

‘~

ILRNI

ILRNJ

ILRNK

ILRNL

ILRNM

ILRNN

18900 2000 05/0111995

3475 2000 05/01/1997

143 2000 05/01/1997

1800 2000 0510111997

F21,F50,P1,P1 1, 900,1100,1200.2100,
P20,P42 2200

RNB

RNC

RND

RNE

RNG

RNH

RNI

RNJ

RNK

RNL

RNM

RNN

07140106

07140106

07140106

07140106

07140106

07140106

07140106

07140106

07140106

MURPHYSBORO

CEDAR (JACKSON)

DUQUOIN

PINCKNEYVILLE

CARBONDALE CITY

DEVILS KITCHEN

LITTLE GRASSY

MARION

WASHINGTON CO.

M I 869

M I 205

M / 205

M I 205

E I 814

M I 205

M I 205

M / 205

M I 205

M / 205

M I 205

El 811

244

165

135.6

810

1000

220

295

2000 05101/1998

2000 05/01/1997

2000 0510111997

2000 0510111997

2000 0510111997

2000 0510111997

2000 05/0111998

07140106 MOSES 169.6 2000 05/01/1978
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05586100DATA: ChemicalandMicrobiological Tables, 1998

Stationlist Available data

05586100ILLINOIS RIVER AT VALLEY CITY, IL

Page 1 of3

DIS- PH OXYGEN,
AGENCY AGENCY CHARGE, NUMBER SPE- WATER DIS-

COL- ANA- INST. OF CIFIC WHOLE SOLVED
LECTING LYZING CUBIC SAM- TEMPER- CON- FIELD OXYGEN, (PER-
SAMPLE SAMPLE GAGE FEET STREAM PLING ATURE DUCT- (STAND- DIS- CENT

DATE TIME (CODE (CODE HEIGHT PER WIDTH POINTS WATER ANCE ARD SOLVED SATUR-
NUMBER) NUMBER) (FEET) SECOND (Fl) (COUNT) (DEGC) (US/CM) UNITS) (MG/L) ATION)

(00027) (00028) (00065) (00061) (00004) (00063) (00010) (00095) (00400) (00300) (00301)

JUL
07... 1250 81700 80020 14.98 50400 800

07... 1251 81700 9720 -- -- --

21... 1400 81700 80020 10.12 35400 800
21... 1401 81700 9720 --

AVG

04... 1510 81700 80020 3.05 9680 700
04... 1511 81700 9720 -- -- -.

12... 1750 81700 80020 7.20 21500 800
18... 1230 81700 80020 3.82 12400 800

18... 1231 81700 9720 -- -- --

EXHIBIT 6

ILLINOIS RIVER BASIN

LOCATION.--Lat 39°42’12”,long 90°38’43”,in SE1/4NW1/4sec.34,T.15 N., R.14 W., Scott
County,Hydrologic Unit 07130011,on upstreamside of Norfolk & SouthernCorporationRailroad
bridgeat Flints Creek,0.4 ml eastof Valley City, 1.8 mi downstreamfrom MauvaiseTerreCreek,

andat mile 61.3.

DRAINAGE AREA.--26,743mi2, doesnot includediversionfrom LakeMichiganthroughthe
ChicagoSanitaryandShip Canal,whichhasoccurredsinceJan.17, 1900.

PERIOD OF RECORD--Water-quality records,wateryears 1975 to 1993, 1996 to currentyear.

WATER-QUALITY DATA, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998

OCT 1997
21... 1310 81700 80020 2.00 6630 700 10 6.3 735 78 93 95

NOV
18... 1330 81700 80020 2.47 8280 660 10 5.! 776 7.7 12.5 98

DEC
16... 1320 81700 80020 3.22 10900 700 tO 2.3 826 8.1 14.4 lOS

JAN 1998
13... 1450 8I700 80020 10.25 39300 900 tO 2.0 720 77 2.8 93

FEB
04... 1330 81700 80020 7.77 27300 800 0 3.5 762 8.0 127 96

MAR
0. . 1530 81700 80020 12.08 39900 800 10 4.5 598 8.1 I2.3 96

APR

MAY

JUN

01.. 1600 81700 80020 1843 69600 1000
14... 1250 81700 80020 1783 59100 1200

28 . 1220 81700 80020 1455 46000 1Q00

12... 1250 81700 80020 17.46 69300 2000
27... 1240 81700 80020 16.98 61300 2000

09... 1830 81700 80020 10.39 32800 900
18... 1330 81700 80020 14.01 49800 900
23... 1350 81700 80020 17.80 63900 2000

10 13.6 594
10 13.3 610
10 5.2 699

7.8 8.8 85
7.9 9.4 90

8.3 10.3 102

10 19.6 574 8.0 8.6 94
10 21.4 519 7.5 5.9 67

10 19.3 688
10 22.8 491
10 24.7 491

7.9 7.4 81
7.5 6.7 78
7.5 6.0 72

10 27.8 623 7.8 5.7 72

10 30.1 574 7.7 5.2 69

10 27.6 669 7.9 7.5 96

10 28.4 630 7.7 4.9 63
10 28.6 621 7.5 5.3 69

file://D :\data\swl98\05586100.htm 4/9/02



05586100DATA: ChemicalandMicrobiologicalTables,1998 Page2 of 3

SEP
01... 1230 81700 80020 3.20 10200 760
01... 1231 81700 9720 -- -- --

IS... 1230 81700 80020 2.17 6600 680

IS... 1231 81700 9720

10 27.0 659

tO 24.7 685

7.9 5.4 68

7.8 6.4 78

ALKA- CAR- BICAR- SOLIDS,
MAGNE- POTAS- LINITY BONATE BONATE CHLO- FLUO- SILICA, RESIDUE

CALCIUM SlUM, SODIUM, SlUM, WATDIS WATER WATER RIDE, SULFATE RIDE. DIS- AT 180
DIS- DIS- DIS- DIS- TOT IT DIS IT DIS IT DIS- DIS- DIS. SOLVED DEG. C

SOLVED SOLVED SOLVED SOLVED FIELD FIELD FIELD SOLVED SOLVED SOLVED (MG/L DIS-
DATE (MG/L (MG/L (MG/L (MG/L MG/L AS MG/L AS MG/L AS (MG/L (MG/L (MG/L AS SOLVED

ASCA) ASMG) AS NA) ASK) CACO
3

CO
3

HCO
3

AS CL) AS SO
4

) AS F) S10
2

) (MG/L)
(00915) (00925) (00930) (00935) (39086) (00452) (00453) (00940) (00945) (00950) (00955) (70300)

OCT1997
63 25 51 5.2 192

66 27 54 4.8 196

73 30 56 4.4 200

69 28 38 3.7 178

77 32 40 3.4 208

63 28 23 2.9 160

58 24 27 3.0 158
63 26 24 2.8 176
75 30 29 2.7 212

57 25 19 3.2 178
53 22 15 3.3 156

68 30 28 3.3 212
50 22 15 3.9 142
48 21 13 3.6 144

64 26 2I 3.5 202

58 26 21 3.5 176

0 239 77 82

o 244 85 81

0 217 75 58

0 254 73 72

0 195 51 56

0 193 52 46
0 215 45 54

10 239 57 65

0 217 36 48

0 190 29 41

o 259 46 60
O 173 27 37
0 176 24 35

0 246 39 50

O 215 35 45

.45 5.7 488

.41 5.3 509

.30 8.4 430

.30 8.2 478

.23 6.6 374

.28 7.4 352

.26 7.1 373

.25 3.9 432

.24 4.7 340

.22 7.8 315

.31 6.0 410

.29 8.0 286

.21 7.2 317

.32 7.2 367

.29 6.6 360

.36 6.1 371

.44 6.1 377
.39 7.2 360

.37 5.3 402

.49 4.3 410

NITRO- NITRO- NITRO- NITRO. NITRO- PHOS-
GEN. GEN, GEN.AM- GEN,AM- GEN, PHOS- PHORUS MANGA- CARBON.

AMMONIA NITRITE MONIA + MONIA + NO
2

+NO
3

PHOS- PHORUS ORTHO, IRON. NESE, ORGANIC
DIS- DIS- ORGANIC ORGANIC DIS- PHORUS DIS- DIS- DIS- DIS- DIS.

SOLVED SOLVED DIS. TOTAL SOLVED TOTAL SOLVEDSOLVEDSOLVEDSOLVEDSOLVED
DATE (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (UG/L (UG/L (MG/L

AS N) AS N) AS N) AS N) AS N) AS P) AS P) AS P) AS FE) AS MN) AS C)
(00608) (00613) (00623) (00625) (00631) (00665) (00666) (00671) (01046) (01056) (00681)

OCT
1997

21... .137 .061 .55 1.2 1.93 .453 .274 .225 <3.0 3.5 4.4
NOV

8... .187 .047 .62 .86 4.05 .435 .395 .341 <3.0 2.5 4.3
DEC

16... <.020 .097 .56 .69 3.82 .436 .383 .291 <tO <4.0 4.3

234 78 81 .51 3.4 44621...
NOV

I 8...
DEC

16...
JAN 1998

13...
FEB

04...
MAR

10...
APR

0 I...
14...
28...

MAY
2...

27...
JUN

09...
18...
23...

JUL
07...
07,..
21...
21...

AUG
04...
04.

2..
18...
18...

SEP
0I...
01...
IS...
15...

63 29 30 3.5 210 0 256 46 57

52 22 39 4.4 154 0 188 53 61
54 23 33 4.7 170 0 207 51 58

57 26 38 4.4 182 0 222 58 63

54 25 46 5.0 172 0 210 69 68

file://D:\data\sw198\055861 00.htm 4/9/02
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FOX RIVER NEWJ

•O~’er400 lakes

• +5 dams

• 214,000 people

depend on the Fox
River for drinking
water

Over 150

state-threatened
& endangered

species within
the Watershed

Sampling for the study took place during summer
low-flow conditions at 40 sites located in free-flowing
river areas directly below dams, impounded river

directly above dams, and free-flowing or impounded

mid-segment areas between dams. Results convinc-
ingly showed that dams are having a detrimental

effect on the Fox River by reducing biodiversity of
fishes and altering macroinvertebrate communities.

Dams appeared to influence these aquatic
organisms by degrading habitat and water quality
conditions and fragmenting the river by acting as
barriers to fish movement.

By Guest Columnist

Victor J. Santucci, Jr.
Research Biologist
Max McGraw
Wildlife Foundation
Dundee, Illinois

Following are highlights of the study results, or ten ways
dams are impacting the Fox River.

~tij2~Dams adversely affect fish communities. Based
on fish community index values, free-flowing river

reaches (below dam or mid segment free-flowing
stations) averaged a “B” rating or highly valued aquatic
resource, whereas impounded reaches (above dam and

mid segment impounded stations) averaged a “D”
ratin$or limited aquatic resource.
~J~j Free-flowing reaches supported more abundant

sport fish communities than impounded reaches.
�‘ Damswere found to restrict distributions of

30 species of fish.
Dams alter and degrade macroinvertebrate

communities. Stations within free flowing reaches of

the river had an abundance of mayflies and caddis flies

whereas impounded stations had high proportions
(>95%) of tolerant midge larvae (chironomids) and
benthic worms (oligocheates).
~, Dams may be preventing freshwater mussel

recolonization of improved sections of river because
mussel larvae use fish as a means for dispersal and dams

block fish migrations.

The Fox River Ecosystem Partnership’s newsletter for the Fox River Watershed community

WINTER 2002 Fox River Fish Passage Feasibility Study

Our partnership
is known asFREP

The Fox River
Watershed lies

mainly within the
counties of:

Cook
DeKaIb
DuPage

Kane
Kendall

Lake
LaSalle

McHenry

Fox River
Watershed Facts:

• l~720square miles

• 1 ~0 miles in length

T here are 15 mainstem dams and numerous
tributary dams in the Illinois portion of the
Fox River watershed. Many of these dams

were originally built in the 1800’s to provide
mechanical power for grist or lumber mills, but today
serve little function except to maintain flat-water
pools/impoundments upstream of the dams. The
Max McGrawWildlife Foundation has recentlycom-
pleted a two-year study to determine the effects of
dams on fisheries, macroinvertebrates, physical
habitat, and water quality in a 100-mile stretch of
the Fox River between the Chain of Lakes and Dayton,
Illinois. In addition, fish passage options were iden-
tified for each of the 15 mainstem dams. Options
included complete dam removal and river restoration
or retrofitting dams with ramps, fishways, or bypass

channels to provide fish and/or canoe passage.
Cooperators on this project include the USEPA, the
Illinois Department of Natural Resources, and Steve

Gephard, a Fish Passage Specialist from Connecticut.

•~heWatershed

Biodiversity
Inventory includes
over 360 sites:
prairies, marshes,
fens, bogs, woods,
preserves, wetlands
& bluffs

I

Habitat quality
indices indicated
good habitat quality
in the free-flowing
river and severely
degraded habitat in

impoundments.

Continued on page 2

I
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Fox River Fish Passage Feasibility Study,
continued

The 15 Fox Riverdams are impounding 47% of river
milesand 55% ofsurface area in the nearly 100 miles of river
between the Chain of Lakes and Dayton, Illinois.

Nutrient concentrations (total phosphorus and
nitrogen) and algal biomass were extremely high in the river
during thesummer low-flow period.
4~j74Dissolved oxygen concentrations fluctuated widely at

impounded stations (2.5 - >20 mg/I), but not at free-flowing
stations (5-8 mg/I). Dissolved oxygen fluctuations appear to
be driven by daytime photosynthesis (oxygen is produced) and
nighttime respiration (oxygen is consumed) of planktonic algae.

Minimum dissolved oxygen levels fell below the IEPA
recognized standard of 5 mg/I at 9 of 11 impounded reaches
of river between McHenry and Dayton, Illinois. Substandard
oxygen sags occurred throughout impounded reaches not just
immediately above the dams, lasted from 1 .5 to 16 hours in

a 24-hour period, and occurred during periods of low flow
and high water temperature or from July through September
in 2001.

A project final report will be available in May. In the report,
we will summarize all of the data collected during the
study and recommend that some form of fish passage be
considered at all Fox River dams. Determining the correct

passage option for an individual dam is a complicated
decision involving many stakeholders (i.e., dam owners,
government agencies, local municipalities, organizations, and
the public) and a variety of social, economic, and environ-
mental issues. Ourdata suggest that dam removal is the best
option when the ecological health of the river is of prime
consideration. Removing dams will eliminate barriers to
migration for all types and sizes of fish, restore high quality
river habitat, and eliminate lake-like conditions that support
high algal biomass and substandard dissolved oxygen levels.
Ramps, fishways, and bypass channels will allow fish to get
over or around dams but will do littleor nothing to improve
habitat and water quality conditions in the river. These alter-
natives should be considered only when dam removal is ruled
out as a fish passage option.

HONOR: ROLL ~,EN,DORJEMENTI
:, ~ ~. forthe

Integrated~i4aAágemeñtPlan for the Fox River
“Watérsh~4in Illinois

AppliedEcological Services, Inc.
Batavia l~arkDistrict

Blackberry CreekWatershed
City of Aurora

Dundee Township
Fox Valley LandFoundation

Fox Valley Park District
Friends of the Fox River

Illinois Smalimouth Alliance
Kane County Board

Kane County Forest Preserve
Kane-DuPage Soil &Water Conservation District

Kendall County Forest Preserve
Kendall County Soil & Water Conservation District

Lake County Soil & Water Conservation District
LaSalle County Soil & Water Conservation District
Lake County Stormwater Management Commission

~ Land Foundation of McHenry,County
Max’MvGraw Wildlife Foundation’

McHenry C~untyConservalion District
McHenryCountyDefenders

McHenry CountySoil & Water Conservation District
Nippersink CreekWatershed Planning Committee
North Cook Soil & Water Conservation District

~OswegolandPark District
~ S!~riáClub of Illinois

Sierra ClubNalley of the Fox Group
The’Conse~tioñ Foundation
‘The Naturedinservancy

US Fish & Wildlife Service/Chicago Field Office
Village of Fox River Grove

Watersked Resource consultants, Inc.
This list isgrowing- butour goa!is.tohave,~jjthe stakeholder

organizatiowt. agencies & communitiesof the Fox River
Watershed included. If you aren’t on it — We need YOU!

Endorsing & Implementing
the Integrated 4lanagement Plan

FREP created this plan for our watershed and we need everyone’s
involvement. An Implementation Tool Kit assists “stakeholders” in
studying and utilizing Plan recommendations. Governmental bodies
and organizations within theWatershed are asked to adoptlendorse
the Integrated Management Plan. A sample endorsement
resolution is included in the Tool Kit.

To obtain a copy of the Tool Kit:
Email foxriverinfo@aol.com

or call Becky Hoag, FREP Communications Manager at:
630/482-9157

Components of the Tool Kit can be obtained in Adobe
PDF format from our website: fox riverecosystem.org



Draft Fox River aquatic life use support for 2002 (based on 2000 or earlier data).

Segment ID Aquatic Life Use
Support

Potential Causes

DT-35 Full
DT-23 Not Assessed
DT-22 Partial Nitrate, siltation, flow alteration, other habitat alteration,

suspended solids
DT-06 Partial‘ Priority organics, nitrate, siltation, low DO, flow alteration,

other habitat alteration, suspended solids
DT-20 Partial Low DO, flow alteration, other habitat alteration

-. DT-18 Partial Priority organics, nitrate, siltation, low DO, flow alteration,
other habitat alteration, suspended solids

DT-09 Partial Priority organics, nitrate, siltation, low DO, flow alteration,
other habitat alteration, suspended solids

DT-69 Partial Priority organics, nitrate, siltation, low DO, flow alteration,
~otherhabitat alteration

DT-58 Partial Low DO, flow alteration, other habitat alteration
DT-38 Partial pH, siltation, low DO, flow alteration, other habitat

alteration, suspended solids
DT-03 Full
DT-1 I Partial Priority organics, phosphorus, pH, siltation, low DO, flow

alteration
DT-41 Full
DT-02 Full
DT-36 Full
DT-46 Partial pH, siltation, flow alteration, suspended solids
DT-01 Partial pH, siltation, flow alteration, other habitat alteration,

suspended solids, excessive algal growth.



Fox River Segments in upstream to downstream order (River Miles from Healy, 1979).

Segment ID Description
DT-35 From: Grass Lake (RM 110.1)

To: Illinois/Wisconsin state line (RM 115.1)
DT-23 From: Stratton Dam (RM 97.7)

To: Pistakee Lake (RM 105.0)
DT-22 From: Tower Lake trib (RM 88.6)

To: Stratton Dam (RM 97.7)
DT-06 From: unnamed trib upstream Carpentersville Dam (RM 78.6)

To: Tower Lake trib (RM 88.6)
~DT..2O From: Jelkes Creek (RM 74.6)

To: unnamed trib upstream Carpentersville Dam (RM 78.6)
DT-18 From: Poplar Creek (RM 68.8)

To: Jelkes Creek (RM 74.6)
DT-09 From: Ferson Creek (RM 60.9)

To: Poplar Creek (RM 68.8)
DT-69 From: Mill Creek (RM 53.0)

To: Ferson Creek (RM 60.9)
DT-58 From: Indian Creek, Aurora (RM 49.0)

To: Mill Creek (RM 53.0)
DT-38 From: Waubonsee Creek (RM 42.7)

To: Indian Creek, Aurora (RM 49.0)
DT-03 From: Morgan Creek (RM 37.8)

To: Waubonsee Creek (RM 42.7)
DT-1 1 From: Rob Roy Creek (RM 31.3)

To: Morgan Creek (RM 37.8)
DT-41 From: Somonauk Creek (RM 20.1)

To: Rob Roy Creek (RM 31 .3)
DT-02 From: Indian Creek, Wedron (RM 9.4)

To: Somonauk Creek (RM 20.1)
DT-36 From: unnamed trib (RM 6.9)

To: Indian Creek, Wedron (RM 9.4)
DT-46 From: O’Neill Branch (RM 2.5)

To: unnamed trib (RM 6.9)
DT-01 From: confluence with ‘Illinois River

To: O’Neill Branch (RM 2.5)



UNITED STATES ENVIRONMEPITAL PROTECTION AGENCY ‘ . ‘

HEGlOt~~ ‘

71 WEST JACKSON BOULEVARD
- CHICAGO, IL 60604-3590 ‘ ‘

REPLY TO,TPF ATTUNIIOf’~OF:

WN-16J

OC1O6i998 ‘ .

Mi; ‘I’homas G. McSwiggin
Manager,PermitsSection
Division ofWaterPollution Control
Illinois EnvironmentalProtection Agency
PostOffice Box 19276
Springfleld, Illinois 62794-9276

Re: Minnesota Mining & ManufacturingCo. -

Cordova Plant
Cordova,Illinois
PermitNo.: 1L0003140,
DraftPermitModification: July 27, 1998

DearMr. McSwiggin:’ ~‘

In follow up to our September9, 1998,If tter relatedto thesubjectpermit,pleasefind encloseda
March 18, 1998, letterfrom theIowaDepartmentofNaturalResources(IDNR) to theArcher
DanielsMidlandCompany(ADM) specifyingBOD limits in a reissuedpermitand thebasisfor

not iuicreasingtheBOD limits asrequestedby ADM. In ourdiscussionrelatedtoihe
Septernbsr9, 1998,letter,you indicatedthat IDNR.hadincreasedHOD loading fbr ADM andthe
Illinois EnvironmentalProtectionAgency(IEPA) felt thatasimilar increasefor thcsubject
facility would be appropriate..

Sincethis is not thecaseandwaterqualitystandardsfordissolvedoxygenar~notbeingmet,this
office firmly believesthat BOD increasesfor thesubjectfacility arenot warranted,andwcwould
haveto officially objectto anypermitwith BOD increasesbasedon regulationsat 40 Codeof
FederalRegulations122.44(d)and35 Illinois AdministrativeCode304.105. If JEPA wishesto
pursuethis issue,it would beappropriatethat a TMDL processbe initiatedorprovideuswith a

firm basisasto why the BOOincreaseshouldbeallowed,
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Pleaselet usknowas soonaspossibleyour decisionrelatedto this issue. USEPA, reluctantly,
would haveto objectwithin90 daysto suchan increascwithout furtherinfçrmation. Pleaselet
meknow yourdecisionat yourearliestconvenlence~ -

Sincerelyyours,

EugeneI. Chaikcn,Chief
NPDESSupportandTechnicalAssistance~ranch

Enclosure
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March 18, 1998 - .

Mr. Harry Sutcliffe
WVVTP Superintendent - - -

‘Arche, Daniels Midland Company
.1251 Beaver Channel Parkway
Clinton, Iowa 52732-5935

RE: Final NPDES PermitNo,: 23-26-1-01

Dear Mr. Sutcliffe: -

This letter transmits the final NPDES i~ermitfor the discharge from the ACM facility in
Clinton, Iowa and responds to comments provided in a February 27, 1998 letter from
Mr. Mark ~,atmes,Director of Corporate Environmental Services for ADM. This final ~
permit differs frdm the draft permit mailed to you August 4, 1997 as follows: -

1. The final permit includes an average ~OD~limit of 18000 pounds per day rather
than the 21,400 pounds per day limit previously proposed.

2. The final permit contains a narrative effluent limit that prohibits the discharge of
substances that cause or contribute to a violation of State water quality criteria,
spedflcally the prohibition on discharges that cause aesthetically objectionable
conditions in the receiving stream.

3. The final permit defines how the department will determine compliance with the
narrative water quality criteria.

4. The final permit contains a modified reopener clause that provides the opportunity
to increase the average BOD~limit in the future upon a demonstration that higher
limits ~NWnot violate either technology based limits specified in 40 CFR part 405 or
state water quality criteria

5. Tue final permit includes requIrements for monitoring of ground water in the vicinity
of the,c~e*anaerobic treatment unit -

6. The final permit requires monitoring of the newest aeration basin, basin MF~.

The department originally proposed a monthly average 8005 lImit of 21,400 pounds
per day, the same limit that was contained in the previous permit. EPA recommended,
and the department agreed, that the permit should not authorize an increase in the
discharge of BOO5 above present levels while there are violations of water quality
criteria. We reviewed existing monitoring data and determined that the 18,000 pounds

WALL.AC~STATEO~VICEBUILDING /DESMOINES. IOWA ~(t%i4 I ~t~.~*t.a$A1 I lnri .. ~



per day l)mit is representative of current discharges and Is achievable~withoutadditional
-‘ treatment, The.permit limit does not restrict ADM’s ability h increase production it only

restricts the amount of pollutants that may be distharged.

The narrative permit limit reiterates the water quality criteda specified in 567 61.3(d)
I.AC. that prohibits the discharge of substances—iA a wastewater discharge that wile
create aesthetlcaUy objectionable conditions in the receiving stream~ Rule 567~.
64.7(2)(f)(1) ~iIlowsthe department to include In a permit any limitation . necessary to
meet water quality standards, treatment or pretreatment standards, or schedules of
compliance established pursuant-to any Iowa law or regulition, or to implement the
policy of nondegradation in 567-subrule 61.2(2). The permit does not revise any water
quabty standard but rather specifies how the department will determine compliance with
the narrativewatar quality limit. This is an appropriate permit condition, was requested
by ACM staff on at least two occasions, and is no different than the requirements in the
permit that describe how compliance with the temperature limits is $termined.
lurtherrnore,ACM has not proposed alternative methods that would be appropriate for
determining compliance. -

ADM requested that thti de1.artment issue a permit that: 1) contains an average 8OO~
permit limit of 21,400 pounds per ~day;2) allows ACM to continue and complete the
facillt~Jmprovements currently underway, and; 3) allows ACM to design and implement
a sampling plan., The final permit, with the exception of the BOO5 limit, fulfills each of
these requests.

You have the right to appeal any of the conditions specified in this permit by filing a
written notice of appeal and request for administrative hearing with the director of the
department within 30 days of your receipt of the permit. Please call me at 515-281-
8884 or contact me by E-mail at swil)iai~max.state.ia,us should you have questions
about the permit. You should call Diana Hansen at 515-281-6267 if you have
questions about appeal procedures.

Sincerely, -

‘~k~~D.t~J~a~ -

Steven N. ..Wiliams
Environmental Specialist
Wastewater Section

Endoiüte

cc: Ralphlummers, USEPA, Region VII
Jodi Millar, USFWS
Mark Herwig, lzaak Walton League
Mark Calmes, ACM Decatur
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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 ~vaIuate 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 plants and 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

EXHIBIT 10
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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 to an 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 200 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
contribute significant 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

‘.~\\ v~.deq.state.mi.usiswq/permits/parameters/bod.htm 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@michigan.gov
Web page maintained by Sean Syts, sytss@michigan.gov

Last revision: April 30, 2001

http ://www.deq .state. ml.us/swq/perm its/pa rameters/bod. html
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Unornclal Text (SeePrIntedVolume). Current throughdateand RegistershownonTitle Page.

Chapter NR 210

SEWAGE TREATMENT WORKS

MR 210.07 Effluent limitation vanancectegones.
NR 2i0.08 Emergencyoperation.
NR 210.09 AnaI~1icaImethodsand laboratoryrequirennenis.
MR 210.10 Requirementsforcertified orregisteredlaboratory.
NR 210.11 Compliancemaintenanceannualreport (CMAR).

N.(e~OtapierNR 210as it existedon October31,19116wasrepealedanda new
chapterNR210 wascreatedeffectiveNovember1,19116. CorrectIonsmadeunder
a. 13.93 (2m) (b) 7., Stats.,RegldeçMarch,1997, No. 495.

NR 210.01 Purpose. The purpose of this chapteris to
establish effluent limitations, performance requirementsand
monitoringprovisionsto beusedin permitsfor dischargesfrom
publicly owned treatmentworksand privately owneddomestic
sewagetreatmentworksunders. 283.13 (4) and (5) and283.55
(1), Stats.

History: Cr. Register,October,1986,No.370, elI. 11—1—116.

NR 210.02 Appflcablllty. Thischapteris applicableto all
publicly ownedtreatmentworksandall privately owneddomestic
sewagetreatmentworkswhichdischargeto surfacewaters.

History: Cr. Regi,.ter,October, 1986,No. 370,elf. Il—I-lb.

NR 210.03 DefinItions. The definitions of tennsand
meaningsof abbreviationsusedin thischapteraresetforth in s.
283.62, Stats.,chs.NR 205 and218 andasfollows.

(1) “7—day average”meansthe arithmeticmeanof pollutant
parametervaluesfor samplescollectedin a periodof 7 consecu-
tive days.

(2) “30—day average”meansthe arithmeticmeanof pollutant
parametervaluesfor samplescollectedin a periodof 30consecu-
live days.

(3) “CBOD
5

” meansthe 5—day carbonaceousbiochemical
oxygendemand.

(4) “Disinfection” meanstheoperationof anultravioletlamp
unit, or theadditionof chemicaldisinfectantswith adequatemix-
ing anddetentiontimes,to providepathogenreductions.

(5) ‘Effluent concentrationsconsistentlyachievablethrough
properoperationandmaintenance”means:

(a) Fora givenpollutantparameter,the95th percentilevalue
for the30—dayaverageeffluent qualityachievedby a treatment
works in aperiodof at least2 years,excludingvaluesattributable
to upsets,bypasses,operationaleffors, or otherunusualcondi-
tions,and

(b) A 7—dayaveragevalueequalto 1.5 timesthevaluederived
underpar. (a).

(6) ‘Facilities eligible for treatmentequivalentto secondary
treatment”meanstreatmentworkswhich meetall of thefollow-
ing:

(a) The BOD
5

and SS effluent concentrationsconsistently
achievablethroughproperoperationandmaintenanceof thetreat-
ment worksexceedtheminimum level of theeffluent quality sec
forth in s. NR 210.05(1) (a) and(b);

(b) Trickling filters, aeratedlagoonsor waste stabilization
pondsareusedasthe principal processes;and

(c) The treatmentworksprovidesignificantbiological neat-
rnentof municipal wastewater.

(7) “NH~...N”meansammonianitrogen.
(8) “Percentremoval” meansa percentageexpressionof the

removalefficiencyacrossa treatmentplant for a givenpollutant
parameter,asdeterminedfrom the 30—dayaveragevaluesof the

Rcgister. March, 997,No. 495

raw wastewaterinfluentpollutantconcentrationsto thefacility
andthe30—dayaveragevaluesof theeffluentpollutantconcentra-
tions for a giventime period.

(9) “Privately owned domesticsewage treatment works”
meansthosefacilities which treat domesticwastewaterand are
ownedandoperatedby nonmunicipalentitiesorenterprisessuch
asmobilehomeparks,restaurants,hotels,motels,countryclubs,
resorts,etc.,which arepermittedundereh.283, Stats.

(10) “Significant biological treatment”meanstheuseof an
aerobicor anaerobicbiological treatmentprocessin a treatment
worksto consistentlyachievea 30—dayaverageof at least65%
removalof BOD

5
.

History: Cr. Register, October, 986,No.370,elf. 11—146.

NR 210.04 MonItoring requirements. (1) Discharges
subjectto theprovisionsof thischaptershallat a minimummoni-
tortheeffluentfor BOD

5
,SS,and pH.

(2) Influent wastewaterstrengthsandvolumesshall bechar-
acterizedat treatmentfacilities subjectto the monitoringprovi-
sionsof sub. (I) by monitoringfor flow, BOD

5
andSS.

(3) Monitoring requirementsmaybeadjustedona case—by—
casebasis dependingon wastewatercharacteristicsand their
potential to degradewaterquality.

(4) The departmentshall requiretheuseof24—hourflow pro-
portionalsamplersfor monitoringinfluentandeffluentwa.stewa-
ter quality exceptwherethedepartmentdeterminesthroughthe
permitissuanceprocessthatothersampletypesmayadequately
characterizetheinfluentoreffluentquality. In evaluatingpermit
monitoring requirements,thedepartmentmayconsider:

(a) Treatmentfacility designflow andactualflow;
(b) T~’peof treatmentprocessesusedat thefacility;
(c) Previousperformancereconisasreportedon thedischarge

monitoringreport;
(d) ‘I~’peof wa.stewatertreated:domestic,municipalor indus-

trial wastewater;and
(e) Final effluentlimitations.
(5) The methodsof samplingshall beas describedin s. NR

218A)4 (10) to (17).
History: Cr. Register, ~tober, 1986,No. 370, elf. 11—146.

NR 210.05 Effluent limitations. Publicly ownedtreat-
ment works and privately owned domesticsewagetreatment
worksshall meetasa minimumtheeffluent limits specifiedin this
section.

(1) Wherethe receivingwateris classifiedasfish andaquatic
life in s. NR 102.02(3):

(a) The following effluent limits for BOD
5

apply:
I. The 30—dayaveragemaynot exceed30 mg/I.
2. The 7—day averagemaynotexceed45 mg/i.
3. The 30—dayaveragepercentremovalmaynot be less than

1(5%.
(h) The foliowing effluent iimitt~forSSapply: 1. The 30—day

averagemaynot exceed30 mg/i.
2. l’hc 7—day averagemay not exceed45 mg/I.

MR 210.01
NR 210.02
NR 210.03
MR 210.04
MR 21
MR 210.06

Purpose.
Applicability.
Definitions.
Monitoring requirements.
Effluent limitations.
Disinfection requirements.

EXHIBIT 11
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Unofficial Text (SeePrintedVolume). CurrentthroughdateandRegistershownon Title Page.

3. The 30—dayaveragepercentremovalmaynotbe less than
85%.

(c) The effluent pH shall be within the range of 6.0 to 9.0.
(d) Upon request by thepermittec,pursuantto s. NR 210.07

(4), the departmentmaysubstitute theparameterCBOD
5

for the
parameterBOD

5
and the levelsof effluent quality specifiedin par.

(a). The following effluent quality levelsofCBOD
5

shall beappli-
cable:

I. The 30—day averagemaynot exceed25 mg/I.
2. The i-day averagemaynotexceed40 mg/I.
3. The 30-day averagepercentremovalmay not be lessthan

85%.
(e) More stringent effluent limitations than thosespecifiedin

pars (a) to (d) maybe imposed for any pollutantwherenecessary
to meetwater quality standardsfor water receiving thetreateddis-
charge.

(2) Wherethe receiving water is classified as intermediate
aquatic life asdefinedin s.NR 104.02(3) (a):

(a) The following effluent limits for BOD
5

apply:
1. The 30—dayaveragemaynot exceed15 mg/I.
2. The daily maximum maynot exceed30 mg/I.
3. The 30-dayaveragepercent removalmaynot be less than

85%.
(b) The following effluent limits for SSapply:

1. The 30—dayaveragemaynot exceed20 mg/I.
2. The daily maximum may not exceed30 mg/I.
3. The 30—dayaveragepercent removal may not be lessthan

85%.
(c) The following effluent limits for NH

3
—N apply:

I. The 7—dayaveragemaynotexceed3.0mg/I from May 1
throughOctober31.

2. The 7—dayaveragemaynotexceed6.0 mg/I fromNovem-
ber 1 throughApril 30.

(d) The effluentpHshall bewithin therangeof 6.0 to 9.0.
(e) The daily minimum effluentdissolvedoxygenlevel shall

be 4.0mg/I.
(f) Uponrequestby the permittee,pursuantto s. NR 210.07

(4),thedepartmentmaysubstitutetheparameterCBOD
5

for the
parameterBOD

5
andthelevelsofeffluentquality specifiedin pat

(a).The following effluentquality levelsof CBOD
5

shallbeappli-
cable:

1. The30—dayaveragemaynot exceed12 mg/I.
2. The daily maximummaynot exceed25 mg/I.
3. The 30-dayaveragepercentremovalmaynot be lessthan

85%.
(g) More stringenteffluentlimitations thanthosespecifiedin

pars.(a) to (1) maybe imposedfor any pollutantwhereneces.saiy
to meetwaterqualitystandardsfor waterreceivingthetreateddis-
charge.

(3) Wherethereceivingwateris classifiedasmarginal surface
waterasdefinedin s. NR 104.02 (3) (b):

(a) The following effluent limits for BOD
5

apply:
1. The 30—day averagemay not exceed20 mg/I.
2. The 7-dayaveragemaynot exceed30 mg/I.
3. The 30—dayaveragepercentremovalmaynotbe less than

85%.
(b) The following effluent limits for SSapply:
I. The 30—day average may not exceed20 mg/I.
2. The 7—day average may not exceed30 mg/I.
3. The 30—dayaveragepercentremovalmaynot be less than

1(5%.
(c) The effluentpH shallbewithin the range of 6.0 to 9.0.
(d) l’hc daily minimum effluentdissolvedoxygenlevel shall

he 4.0mg/I.

(e) Uponrequestby thepennittee,pursuantto s. NR 210.07
(4),thedepartmentmaysubstitutetheparameterCBOD

5
for the

parameterBOD
5

andthe levelsofeffluent quality specifiedin pat
(a). The following effluent quality levelsof CBOD

5
will beappli-

cable:
- The 30—day averagemaynot exceed16 mg/I.

2. The i-day averagemaynotexceed25 mg/I.
3. The 30—dayaveragepercent removalmay not be less than

85%.
(t) More stringenteffluentlimitations thanthosespecifiedin

pars.(a) to (e) maybe imposedfor anypollutantwherenecessary
to meetwaterquality standardsfor water receiving the treateddis-
charge.

(4) Effluent limitations maybe imposedfor pollutantsother
than thosespecified in subs.(1) to (3) wherenecessaryto meet
waterquality standardsfor watersreceivingthetreateddischarge.

History: Cr. Register,October, 986,No.370,eff. Il—I —86.

NR 210.06 DisInfection requirements. (1) Disinfec-
tion shall be requiredof dischargerssubjectto theprovisions of
this chapterwhen thedepartmentdetermines,basedon the infor-
mation identified in sub. (3), thedischargeof wastewaterposesa
risk to humanandanimalhealth.Disinfectionshall be required:

(a) FromMay 1 throughSeptember30annuallyto protectrec-
reationaluses,or

(b) Year—roundto protectpublic drinking water supplies.
(c) The periodduringwhich disinfectionunderpars. (a)and

(b) is required may be adjustedin a WPDESpermitwhereneces-
sary to protecthuman andanimal health.

(2) Wheredisinfectionis required,thefollowing effluentlim-
itations shallapply:

(a) The geometricmeanofthe fecalcoliform bacteriafor efflu-
entsamplescollectedin a periodof 30 consecutivedaysmaynot
exceed400mgJlOOml.

(b) When chlorine is usedfor disinfection,thedaily maximum
total residualchlorine concentrationof the dischargemay not
exceed0.1mg/i. In addition, whenchlorineis usedfor disinfec-
tion, adechlorinationprocessshall bein operationfor theperiod
duringwhichdisinfectionis required.

Note: The 0.1 mg/I totalresidualchlorine limit reflectsbestanalyticaltechnique
for domesticwastewatereffluents.An effluent limitation for total residualchlorine
ba.’,edon bestavailabletechnologyfur dechlorinationof effluentswasdeternninedto
be below detectionlevelsof currently available analytical techniques.

(3) A permitteesubjectto this chaptershall at the time of
applicationfor a WPDESpermitprovideinformationidentifiedin
this subsectionwhich thedepartmentshall usein thedetennina-
tionof theneedfor effluent disinfection.Thefollowing informa-
tion shall beusedin identifyingrisks to humanandanimalhealth:

(a) Proximity of the wastewateroutfall to swimming beaches
andotherwaterswhich haveahigh level of humancontactrecre-
ationalactivities.

(b) Proximity of the wastewateroutfall to public drinking
watersupply intakes.At a minimum, whenevera drinking water
intakeis within a radiusof5 milesof awastewateroutfall in a Lake
or impoundmentor within 20 miles downstreamof a wastewater
outfall ona flowing surfacewater,disinfectionshall beprovided.

(c) Proximity ofthewastewateroutfall to wetlandswhichsup-
port populationsof waterfowlsubjectto diseaseoutbreaks,which
maybecausedby thedischargeof wastewaterwhich hasnotbeen
disinfected.

(d) Quality of the wastewaterbeingdischarged.
(e) Dilution andmixingcharacteristicsof thewastewaterwith

thereceivingwater.
(f) Bacterial indicator organism levels or sanitary survey

resultsfrom samplingconductedin thevicinity of the wastewater
outfall andnearthe sitesusedfor recreationalpurposes.

(g) The classificationof thereceivingwateranddownstream
watersasdeterminedin s. NR 104.02(I).

Rcg~sir~.Marc/i. 997, No.495
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(h) The detention time of the wastewatertreatment system.
Except in extenuatingcircumstances,the dischargeof wastewater
to surfacewaterfrom a treatment systemwith a detention time of
180 daysor longer doesnot posea risk to human and animal
health,

(I) Other factorsthatarenecessaryto determineif thereis arisk
posedto humanandanimalhealthby thedischargeof wastewater
that hasnotbeendisinfected.

(4) Permitteesshallbegiven a reasonablecompliancesched-
ulein their WPDES permitif theyareunableto meettheeffluent
limits containedins. MR 210.06(2)at thetimeof permitissuance.
However, in no casemay the date for compliancewith sub. (2)
extendbeyond3 yearsfromthedateof permitissuance,unlesscir-
cumstancesbeyondthe permittee’scontrol,suchas an environ-
mentalimpactstatement,requireadditionaltime for compliance.
In such circumstancesthe datefor compliancewith sub. (2) may
not extendbeyond5 yearsfrom the dateof permit issuance.

(5) Final determinationsmadeunder subs. (1) and(4)shall he
madeat the time of permitissuance,reissuance,or in responseto
a request for modification of anexisting permit.

(6) The department shall include in thepublic notice issued
under s. 283.39, Stats.,its tentativedeterminationsmadeunder
subs. (1) and (4). Thosetentative determinations shall be subject
to reviewunder s. 283.49,Stats.Final determinations madeunder
subs. (1) and(4) shall be subjectto reviewunder s. 283.63,Stats.
Tentative determinationsand final determinations madeunder
subs. (1) and (4) arenot subjectto review under s. 283.15,Stats.

(7) In theabsenceof a specific determination under sub. (1),
all dischargerswhich arerequiredto disinfect asof theeffective
date of this rule shall continue to disinfect and comply with all
termsof their WPDES permit in effect on that date.

History: Cr. Register,October, 986, No.370,eff. 11—1-86.

NA 210.07 Effluent limitation variance categories.
Modifications to limitations specified in s. NR 210.05 (1) to (3)
maybe approved as follows:

(1) INDusmLsJ.WASTES. For publicly owned treatment facili-
ties receivingeffluent from certaincategoriesof industries, the
applicableeffluentlimitations for BOD

5
andSSassetforth in s.

MR 210.05(1)maybemodified.The limitationsfor BOD
5

and SS
in s. NR 210.05(1) may be adjustedupwards provided that:

(a) The dischargeof suchpollutantsattributableto theindus-
trial categorywill not be greater thanthat allowed by applicable
effluentlimitations if suchindustrialcategory were to discharge
directly into thewatersof thestate; and

(b) The flow or loadingof suchpollutantsintroducedby the
industrial categoryexceeds10% of thedesignflow or loading of
thepublicly owned treatmentworks. When such an adjustment is
made, the limitations for ROD

5
or SSin s. NR 210.05(1) shallbe

adjustedproportionally.

(2) AERATED LAGOONSAND STABilIZATION PONDS. A variance
for SSmaybemadein caseswhereaeratedlagoonsor wastestabi-
lization pondsaretheprincipal treatmentprocesses.The SS limi-
tation may be raisedto a maximum of 60 mg/I for a 30—dayaver-
age.This variance is not applicable to polishing or holding ponds
which aieprecededby other biological orphysical/chemicaltreat-
ment processes.

Note: Sees.NR 1111.24 for design requirementsof aeratedluguonr. andstab/I/ca-
tion pond’.

(3) pH. The effluent pH limitations may be adjustedon a case—
by—casebasisif thepertnitteeor the owner can demonstratethat
the limits need to be adjusted basedon the following:

(a) Inorganicchemicalsarenotaddedaspart of the treatment
process;and

(h) In thecaseof a publicly ownedtreatmentworks,contribu-
tions from industrialsourcesdo not causethe pH of the effluent
to be lessIhan6.0 orgreaterthan9.0.

(4) CBOD
5

. Upon requestby the pennittee, the parameter
CBOD

5
maybesubstitutedfor theparameterBOD

5
,providedthe

following conditionsaremet:
(a) For treatmentfacilitieswith BUD

5
limitations specifiedin

s.NR 210.05(1) (a),(2) (a),or(3) (a), thepermitteeshall provide
paired samplingof theeffluent for BOD

5
andCBOD

5
for the

monthsof JanuaryandJuly.Thesamplefrequencyshall beatthe
samefrequencyas requiredby the permit for BOD

5
sampling.

Additional samplingfor nitrogencompounds(NH
3

-N, N0
3

N)
or othersamplingmayalsoberequiredon a case—by—casebasis.

(b) For treatmentfacilities with BOD
5

limitations established
in accordancewith thosespecifiedin s. NR 210.05(1) (e),(2) (g),
or(3) (f), thepermitteeshallprovidepairedsamplingof theefflu-
ent for BOD

5
, CBOD

5
, NH

3
_N and NO~N.At theend of the

BOD
5

test,ananalysisof thatROD
5

samplefor N0
3

.N shallalso
beconducted.

1. l’his samplingshallbeprovidedfor themonthsofJanuary.
February,July, and August at a frequency of 3 times weekly for
facilities with a designflow over0.5MGD and for thosefacilities
which dischargeto troutwaters or may impact troutwaters.

2. This samplingshall beprovidedfor the monthsof January
andJuly ata samplefrequencyasrequiredby thepermitfor BOD

5sampling, with a maximum of 3 times weekly for facilities with
a designflow lessthan0.5 MUD.

(5) TREATh4EN’r EQUIVALENT It) SECONDARY TREATh4ENT. (a)
Facilities eligible for treatmentequivalentto secondarytreatment
asdefinedin s. NR 210.03 (6) shall provide the following mini-
mum level of effluent quality in terms of theparameters BOD

5
,

SS,and pH. All requirementsfor thespecifiedparametersin subd.
1., 2. or3. shallbeachievedexceptwhereprovidedfor in sub. (2)
or par. (b), (c), or (d).

1. The following effluentlimits for BOD
5

apply:
a. The 30—day averagemaynotexceed45 mg/I.
b. The 7—dayaveragemaynot exceed65 mg/I.
c. The 30—dayaveragepercent removalmaynot belessthan

65%.
2. The following effluent limits for SSapply: exceptwhere

SSvalueshave beenadjustedin accordancewith s. NR 210.07(2):
a. The 30—dayaveragemay notexceed45 mg/I.
b. The 7—dayaveragemaynot exceed65 mg/I.
c. The 30—dayaveragepercent removal maynot beless than

65%.
3. The requirementsof s. MR 210.05(1) (c) shall bemet.

(b) Except as limited by par. (d) andsubjectin EPA approval,
thedepartmentmay after noticeandopportunityfor publiccom-
ment,adjusttheminimumlevelsof effluentqualitysetforth in par.
(a) 1. a., 1. b. 2. a, and2. b. for trickling filter facilities and in par.
(a) 1. a. and I. b. for wastestabilizationpond facilities to conform
to theBOD

5
and SS effluent concentrationsconsistently achiev-

able thmugh properoperationand maintenanceby the median
(50th percentile)facility in a representativesampleof facilities
within a stateor appropriatecontiguousgeographicalarea that
meet the definition of facilities eligible for treatmentequivalent
to secondarytreatment.

(c) Wheredataareavailable to establishCBOD
5

limitations
for a treatmentworkssubjectto this subsection,thedepartment
maysubstitutetheparameterCBOD

5
for theparameterBUD

5
in

pars. (a) and(b), on a case—by—casebasis.
I. The levels of CBOD

5
effluentmay not be less stringent

than thefollowing:
a. The 30—dayaveragemaynot exceed40 mg/I.
b. The 7-dayaveragemaynot exceed60 mg/I.
c. l’he 30—dayaveragepercentremovalmaynothe lessthan

65~.
2. To applyfor the CBOl)~variance,thepennitteeshall pro-

vide thedataoutlined in sub. (4).
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(d) Any permitadjustmentmadepursuantto this sectionmay
not beany lessstringentthanthe limitation requiredpursuantto
sub. (5) (a). The department shall require more stringent limita-
tions whenadjusting pennit.s if:

1. For existingfacilitiesthe permitting authority determines
that the30-dayaverageand7-dayaverageBUD

5
andSSeffluent

values that could be achievable through properoperationand
maintenanceof the treatmentworks,basedon an analysisof the
pastperformanceof the treatmentworks,would enablethetreat-
ment works to achievemore stringentlimitations,or

2. For new facilities, the department determinesthat the
30--dayaverageand 7—dayaverageBOD

5
andSSeffluent values

that could be achievablethroughproper operation and mainte-
nance of thetreatmentworks,consideringthedesigncapabilityof
thetreatmentprocessand geographicalandclimatic conditions,
would enable thetreatment worksto achievemorestringentlimi-
tations.

(6) Cor~mDrcnsnwrots. Treatment works which have a com-
bined sewersystemmaynot be capableof meetingthepercentage
removalrequirementsestablishedin sub.(5) (a) 1. c.and2. c.or
ins. MR 210.05(1)(a)3. and(b) 3. duringwetweather wherethe
treatmentworks receiveflows from combined sewers.For each
treatmentworks,thedecisionshall bemadeon a case-by-case
basisasto whetheranyattainablepercentageremovallevel canbe
defined,andif so, whatthelevel shouldbe.

History: Cr. Register, October.1986.No. 370, cIT. II—I--86.

NH 210.08 Emergency operation. (1) All treatment
work.swhich aresubjectto theprovisionsof this chapter shall be
equippedfor emergencyoperation.Emergencypowershall be
providedin accordancewith s. MR 110.15(5) Id). Sufficientemer-
gencypower shall be provided sothat:

(a) All facilities shall, ata minimum, beableto maintainpri-
mary settling and effluent disinfectionunder all design condi-
tions.

(b) All facilitiesdischargingto classI, II, or Ill trout streams,
or other critical streamsegmentsasdeterminedby thedepartment,
shallbe able to operateall units critical to meetingtheeffluent lim-
its as setforth in the WPDESpermitfor a minimum emergency
periodof 24hoursunder all designflow conditions.

(2) Main lift stations, defmedfor thepurposeof thissectionas
thoselift stationswhich dischargemore than20% of thedaily sys-
tem flow, or which servemorethan100homesor theequivalent.,

shall be equippedfor emergencyoperation to preventthedis-
chargeof raw or partially treatedsewageto a surfacewater or to
a groundwater and to preventsewagebackupsinto basements.
Main lift stations shall provide emergencyoperation in accor-
dance with s. NR 110.14(7).

History: Cr.Registe,October,1986,No. 370,efT.11-1-86.

NR 210.09 Analytical methods and laboratory
requirements. Methods usedfor analysisof influent and efflu-
entsamplesshall be asset forth in ch. MR 219unlessalternative
methodsarespecifiedin theWPDESdischargepermit.

History: Cr. Register, October,1986,No. 371).cIT. 11—1-86.

NR 210.10 Requirements for certified or registered
laboratory. Bacteriological analysesof groundwater samples,
andall radiologicalanalyses,shall beperformedby thestatelabo-
ratory of hygieneor at a laboratory certified or approved by the
department of agriculture, trade andconsumerprotection. Other
laboratory test results submittedto the departmentunder this
chapter shall be performedby a laboratorycertifiedorregistered
under ch. NR 149. The following tests are excludedfrom the
requirementsof this section:

(1) Temperature,
(2) Turbidity,

(3)
(4)
(5) Chlorineresidual,
(6) Specificconductance,
(7) Physicalpropertiesof soilsand sludges.
(8) Nutrient tests of soilsand sludges,
(9) Flow measurements.

History: Cr. Register, October, 986,No. 370,eff. 11—1—86.

NA 210.11 Compliance maintenance annual report
(CMAR). The CMAR shall be submitted on or before June 30,
1987. Thereafter,theCMAR shall besubmittedto thedepartment
on March 31 of eachsubsequentyear. The content of theCMAR
is described in ch. NR 208. The CMAR shall be completedand
signedby a duly authorizedrepresentativeof theowner.In the
caseof a publicly ownedtreatmentworks,aresolutionfrom the
municipality’s governing body shall accompanythe CMAR and
shall include theinformationspecifiedin s. NR 208.04(3).

History: Cr. Register. February,1987, No.374, eff. 3-1-87.

Bacteriatestsin wastewatereffluent,
pH,
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CERTIFICATE OF SERVICE

I, Albert F. Ettinger,certify that I havefiled theaboveNoticeofFiling togetherwith an
originaland9 copiesofthePost-HearingCommentsofELPC, Prairie RiversNetworkand
Sierra Clubwith the Illinois Pollution Control Board,JamesR. ThompsonCenter,100West
RandolphStreet,Suite 11-500,Chicago,IL 60601,andservedall thepartieson theattached
ServiceList by depositingacopy in a properlyaddressed,sealedenvelopwith theU.S. Post

Office, Chicago,Illinois, with properpostageprepaidon April 12, 2002.

Albert F. Etting

Albert F. Ettinger,SeniorAttorney
EnvironmentalLaw andPolicy Center
35 EastWackerDrive
Suite 1300
Chicago,IL 60601
(312)673-6500
aettinger(~e1pc.org.
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