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Appendix A

Acute And Chronic Criteria Concentrations
For Total Ammonia-Nitrogen (In Mg/L)

For Varying Combinations Of Ph And Temperature

TableAl pH-DependentValuesoftheAcute Criteria
for TotalAmmonia-Nitrogen

pH AcuteCriterion pH AcuteCriterion
(mg/L) (mgIL)

6.0 55.0 7.6 17.0
6.1 54.2 7.7 14.4
6.2 53.2 7.8 12.1
6.3 52.0 7.9 10.1
6.4 50.5 8.0 ‘ 8.41
6.5 48.8 8.1 6.95
6.6 46.8 8.2 5.73
6.7 44.6 8.3 4.71
6.8 42.0 8.4 3.88
6.9 39.2 8.5 3.20
7.0 36.1 8.6 2.65
7.1 32.9 8.7 2.20
7.2 29.5 8.8 1.84
7.3 26.2 8.9 1.56
7.4 23.0 9.0 1.32
7.5 19.9
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TableA2: TemperatureandpH-DependentValuesof theChronic Criteria for
TotalAmmonia-Nitrogen(whenFish EarlyL~feStagesPresent-
March 1 - October31)

6
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9

6.91
6.87
6.82
6.75
6.67
6.57
6.44
6.29
6.12
5.91
5.67
5.39
5.08
4.73
4.36
3.98
3.58
3.18
2.80
2.43
2.10
1.79
1.52
1.29
1.09
0.92
0.78
0.66
0.56
0.49

6.91
6.87
6.82
6.75
6.67
6.57
6.44
6.29
6.12
5.91
5.67
5.39
5.08
4.73
4.36
3.98
3.58
3.18
2.80
2.43
2.10
1.79
1.52
1.29
1.09
0.92
0.78
0.66
0.56
0.49

6.28
6.24
6.19
6.13
6.06
5.97
5.86
5.72
5.56
5.37
5.15
4.90
4.61
4.30
3.97
3.61
3.25
2.89
2.54
2.21
1.91
1.63
1.39
1.17
0.99
0.84
0.71
0.60
0.51
0.44

5.52
5.49
5.45
5.39
5.33
5.25
5.15
5.03
4.89
4.72
4.53
4.31
4.06
3.78
3.49
3.18
2.86
2.54
2.24
1.94
1.68
1.43
1.22
1.03
0.87
0.73
0.62
0.53
0.45
0.39

4.86
4.82
4.79
4.74
4.68
4.61
4.52
4.42
4.30
4.15
3.98
3.78
3.57
3.32
3.06
2.79
2.51
2.23
1.96
1.71
1.47
1.26
1.07
0.91
0.76
0.65
0.55
0.46
0.40
0.34

4.27
4.24
4.21
4.17
4.12
4.05
3.98
3.89
3.78
3.65
3.50
3.33
3.13
2.92’
2.69
2.45
221
1.96
1.73
1.50
1.29
1.11
0.94
0.80
0.67
0.57
0.48
0.41
0.35
0.30

3.75
3.73
3.70
3.66
3.62
3.56
3.50
3.42
3.32
3.21
3.08
2.92
2.76
2.57
2.37
2.16
1.94
1.73
1.52
1.32
1.14
0.97
0.83
0.70
0.59
0.50
0.42
0.36
0.31
0.26

3.30
3.28
3.25
3.22
3.18
3.13
3.07
3.00
2.92
2.82
2.70
2.57
2.42
2.26
2.08
1.90
1.71
1.52
1.33
1.16
1.00
0.86
0.73
0.62
0.52
0.44
0.37
0.32
0.27
0.23

2.90
2.88
2.86
2.83
2.80
2.75
2.70
2.64
2.57
2.48
2.38
2.26
2.13
1.98
1.83
1.67
1.50
1.33
1.17
1.02
0.88
0.75
0.64
0.54
0.46
0.39
0.33
0.28
0.24
0.20

2.55
2.53
2.51
2.49
2.46
2.42
2.37
2.32
2.25
2.18
2.09
1.99
1.87
1.74
1.61
1.47
1.32
1.17
1.03
0.90
0.77
0.66
0.56
0.48
0.40
0.34
0.29
0.24
0.21
0.18
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TableA3: TemperatureandpH-DependentValues of the Chronic Criteria for
TotalAmmonia-Nitrogen (whenFish Early Life StagesAbsent)

8.72 8.20 6.706
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
8
8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8
8.9
9

11.3
11.2
11.2
11.1
11.0
10.8
10.7
10.5
10.2
9.93
9.60
9.20
8.75
8.24
7.69
7.09
6.46
5.81
5.17
4.54
3.95
3.41
2.91
2.47

.2.09
1.77
1.49
1.26
1.07
0.92
0.79

10.6
10.5
10.5
10.4
10.3
10.1
9.99
9.81
9.58
9.31
9.00
8.63
8.20
7.73
7.21
6.64
6.05
5.45
4.84
4.26
3.70
3.19
2.73
2.32
1.96
1.66
1.40
1.18
1.01
0.86
0.74

9.92
9.87
9.81
9.73
9.63
9.51
9.37
9.20
8.98
8.73
8.43
8.09
7.69
7.25
6.76
6.23
5.67
5.11
4.54
3.99
3.47
2.99
2.56
2.18
1.84
1.55
1.31
1.11
0.94
0.81
0.69

9.30
9.25
9.19
9.12
9.03
8.92
8.79
8.62
8.42
8.19
7.91
7.58
7.21
6.79
,- -,
0..)

5 84
5.32
4.79
4.26
3.74
3.26
2.81
2.40
2.04
1.73
1.46
1.23
1.04
0.88
0.76
0.65

8.67
8.62
8.55
8.47
8.36
8.24
8.08
7.90
7.68
7.41
7.11
6.76
6.37
5.94
5.48
4.99
4.49
3.99
3.51
3.05
2.63
2.25
1.91
1.62
1.37
1.15
0.98
0.83
0.71
0.61

8.13
8.08
8.02
7.94
7.84
7.72
7.58
7.40
7.20
6.95
6.67
6.34
5.97
5.57
5.13
4.68
4.21
3.74
3.29
2.86
2.47
2.11
1.79
1.52
1.28
1.08
0.92
0.78
0.66
0.57

7.70
7.62
7.58
7.52
7.44
7.35
7.24
7.11
6.94
6.75
6.52
6.25
5.94
5.60
5.22
4.81
4.38
3.95
3.51
3.09
2.68
2.31
1.98
1.68
1.42
1.20
1.01
0.86
0.73
0.62
0.54

7.20
7.15
7.10
7.05
6.98
6.89
6.79
6.66
6.51
6.33
6.11
5.86
5.57
5.25
4.89
4.51
4.11
3.70
3.29
2.89,
2.52
2.17
1.85
1.58
1.33
1.13
0.95
0.80
0.68
0.58
0.50

6.70
6.66
6.61
6.54
6.46
6.36
6.25
6.10
5.93
5.73
5.49
5.22
4.92
4.59
4.23
3.85
3.47
3.09
2.71
2.36
2.03
1.74
1.48
1.25
1.06
0.89
0.75
0.64
0.55
0.47

6.30
6.28
6.24
6.19
6.13
6.06
5.97
5.86
5.72
5.56
5.37
5.15
4.90
4.61
4.30
3.97
3.61
3.25
2.89
2.54
2.21
1.91
1.63
1.39
1.17
0.99
0.84
0.71
0.60
0.51
0.44

Note: At 15°Cand above, the criteria for fish ELS absentis the same as the criteriafor fish ELS present.
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Appendix B

Numerical ValuesOf DissolvedMetals Criteria
At SpecifiedHardnessLevels

50
100
150
200
250
300

1.34
2.24
3.02
3.73
4.40
5.03

2.01
4.26
6.62
9.03

11.5
14.01

42.0
74.1
103
131
157
182

323
570
794

1005
1207
1401

4.95
8.96

12.7
16.2
19.6
22.9

6.99
13.4
19.7
25.8
31.9
37.8

1.17
2.52
3.90
5.31
6.72
8.13

30.1
64.6

100
136
172
209

50
100
150
200
250
300

28.9
52.0
73.3
93.4

113
132

260
468
660
842

1,017
1,186

1.0
3.4
6.9

11.4
16.7
22.8

65.7
118
167
213
257
300

65.1
117
165
211
255
297

DissolvedMetals Translators

Arsenic
Cadmium
Chromium(trivalent)
Chromium(hexavalent)

1.otJu
onstitneut “~ ‘~ ‘ AtuteCriterwnTranslatoi ~ “Cluonic Criterion Translator

Copper
Lead

11(1.136672~~1n(hard)*0.041838])
3.165

Mercury

1.018
1.042

Nickel

1.tJuo
1/(1.101672_~ln(hard)*0.041838])

Silver

1.163

Zinc

1.040

l/(1 .46203~~1n(hard)*0.l45712])
1.176
1.002

1.042

1.176
1.022

1/(1 .46203_~ln(hard)*0.145712])
1.176
1.003

1.014

23



Appendix C

MontgomeryDam (MP31.7) Willow IslandDam(MP 161.7) 5,880 . 20,500

Willow IslandDam (MP 161.7) , RacineDam (MP 237.5) 6,560 24,500

RacineDam (MP237.5) R.C.Byrd Dam(MP 279.2) 6,700 ‘ 26,000

R.C. Byrd Dam(MP 279.2) GuyandotteRiver(MP 305.2) 9,120 34,500

GuyandotteRiver(MP 305.2) Big SandyRiver(MP 317.1) 9,300 35,900

Big SandyRiver (MP317.1) GreenupDam (MP 341.0) 10,000 38,400

GreenupDam(MP 341.0) MeldahiDam (MP 436.2) ‘ 10,600 42,100

MeldahiDam~MP436.2) McAlpine Darn(MP 606.8) 10,600 45,300

MeAlpine Dam(MP 606.8) NewburghDam (MP 776.1) 11,000 49,000

NewburghDam (MP 776.1) UniontownDam (MP 846.0) 12,900 , 60,900

UniontownDam (MP 846.0) SmithlandDam (MP 918.5) 16,900 78,600

SmithiandDam(MP 918.5) CairoPoint(MP 981.0) 51,000 ‘ 175,000

Critical Flow Values

Pittsburgh(MP 0.0) MontgomeryDam(MP 31.7)

‘Minimum 7-day,10-yearflow(in cubicfeetpersecond)providedby theU.S.CorpsofEngineers
2B’asedon Commissionanalysisofstreamflow dataprovidedby theU.S.CorpsofEngineers

24



Appendix D

Great LakesWater Quality Initiative Methodologiesfor
DevelopmentofAquatic Life Criteria and Values
Methodology for Deriving Aquatic Life Criteria:

Tier I

GreatLakesStatesandTubesshalladoptprovisionsconsistentwith (asprotectiveas)this
appendix.

Definitions

A. Material ofConcern. When defining thematerialofconcernthefollowing
shouldbeconsidered:

1. Eachseparatechemicalthat doesnot ionizesubstantiallyin mostnaturalbodiesof
watershouldusuallybeconsidereda separatematerial,exceptpossiblyfor
structurallysimilarorganiccompoundsthatonly exist in largequantitiesas
commercialmixturesofthevariouscompoundsandapparentlyhavesimilar
biological, chemical,physical,andtoxicologicalproperties.

2. Forchemicalsthationizesubstantiallyin mostnaturalbodiesofwater(e.g.,some
phenolsandorganicacids,somesaltsofphenolsandorganicacids,andmost
inorganicsaltsandcoordinationcomplexesof metalsandmetalloid),all formsthat
would be in chemicalequilibrium should usuallybeconsideredonematerial. Each
different oxidationstateofametaland eachdifferentnon-ionizablecovalently
bondedorganometalliccompoundshouldusuallybeconsidereda separatematerial.

3. Thedefinition ofthematerialofconcernshouldincludean operationalanalytical
component.Identificationofa materialsimply as“sodium,” for example,implies
“total sodium,”but leavesroomfor doubt. If “total” is meant,it mustbeexplicitly
stated.Even“total” hasdifferent operationaldefinitions,someofwhich do not
necessarilymeasure“all that is there” in all samples.Thus, it is also necessaryto
referenceordescribethe analyticalmethodthat is intended. The selectionof the
operationalanalyticalcomponentshouldtakeinto accounttheanalyticaland
environmentalchemistryofthematerialandvariouspracticalconsiderations,suchas
laborandequipmentrequirements,andwhetherthemethodwould require
measurementin thefield orwould allow measurementaftersamplesaretransported
to a laboratory.

a. Theprimaryrequirementsoftheoperationalanalyticalcomponentare
that it beappropriatefor useon samplesofreceivingwater,that it be
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compatiblewith theavailabletoxicity andbioaccurnulationdata
without makingextrapolationsthataretoohypothetical,andthatit
rarelyresultsin underprotectionoroverprotectionofaquaticorganisms
andtheiruses.Toxicity is thepropertyof amaterial,orcombinationof
materials,to adverselyaffect organisms.

b. Becausean idealanalyticalmeasurementwill rarelybe available,an
appropriatecompromisemeasurementwill usually‘haveto beused.
This compromise measurement must fit with the generalapproachthat
if anambientconcentrationis lower thanthecriterion,unacceptable
effectswill probablynot occur, i.e., thecompromisemeasuremust not
err on thesideofunderprotectionwhenmeasurementsaremadeoii a
surfacewater. Whatis an appropriatemeasurementin onesituation
mightnotbeappropriatefor another. For example,becausethe
chemicalandphysicalpropertiesof an effluentareusuallyquite
different from thoseofthereceivingwater,ananalyticalmethodthat is
appropriatefor analyzingan effluentmightnotbeappropriatefor
expressing a criterion, andviceversa. A criterionshouldbebasedon
anappropriateanalyticalmeasurement,but thecriterion is not rendered
uselessif an idealmeasurementeitheris not availableor is not
feasible.
Note: Theanalyticalchemistryof thematerialmighthaveto be taken
into accountwhendefiningthematerialorwhenjudgingthe
acceptabilityofsometoxicity tests,but acriterionmustnotbebased
on thesensitivityofan analyticalmethod. Whenaquaticorganisms
aremoresensitive thanroutineanalyticalmethods,thepropersolution
is to developbetteranalyticalmethods.

4. It is now thepolicy ofEPA thattheuseofdissolvedmetalto set andmeasure
compliancewith waterquality standardsis therecommendedapproach,because
dissolvedmetalmorecloselyapproximatesthebioavailablefractionofmetal in the
watercolumnthandoestotal recoverablemetal. Onereasonis that aprimary
mechanismfor watercolumntoxicity is adsorptionatthegill surfacewhich requires
metalsto bein thedissolvedform. Reasonsfor theconsiderationoftotal recoverable
metalscriteriaincluderisk managementconsiderationsnotcoveredby evaluationof
watercolumntoxicity. A risk managermayconsidersedimentsandfoodchain
effectsandmaydecideto takeaconservativeapproachformetals,consideringthat
metalsareverypersistentchemicals.Thisapproachcouldincludetheuseoftotal
recoverablemetalin waterquality standards.A rangeof differentrisk management
decisionscanbejustified. EPArecommendsthat Statewaterquality standardsbe
basedondissolvedmetal. EPAwill also approveaStaterisk managementdecisionto
adoptstandardsbasedon total recoverablemetal,if thosestandardsareotherwise
approvableunderthisprogram.

B. AcuteToxicity. Concurrentanddelayedadverseeffect(s)thatresultsfrom an
acuteexposureandoccurswithin anyshortobservationperiodwhich beginswhen
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theexposurebegins,mayextendbeyondtheexposureperiod,andusuallydoes
notconstitutea substantialportionofthe life spanoftheorganism.(Concurrent
toxicity is anadverseeffectto anorganismthatresultsfrom, and occursduring,
its exposureto oneormoretestmaterials.)Exposureconstitutescontactwith a
chemicalorphysicalagent.Acuteexposure,however,is exposureofan organism
for anyshortperiodwhich usuallydoesnot constitutea substantialportionof its
life span.

C. Chronic Toxicity. Concurrent anddelayedadverseeffect(s)thatoccursonly asa
resultofachronicexposure.Chronicexposureis exposureofanorganismfor
anylongperiodorfor asubstantialportionof its life span.

IL Collection Of Data

A. Collectall dataavailableon thematerialconcerningtoxicity to aquatic
animalsandplants.

B. All datathat areusedshouldbe availablein typed,dated,andsignedhard
copy(e.g.,publication,manuscript,letter,memorandum,etc.)with enough
supportinginformationto indicatethat acceptabletestprocedureswereused
andthat theresultsarereliable. In somecases,it might beappropriateto
obtainwritteninformationfrom theinvestigator,if possible. Informationthat
is notavailablefor distributionshallnot beused.

C. Questionabledata,whetherpublishedor unpublished,mustnot beused.For
example,datamustberejectedif theyarefrom teststhat did not containa
‘control treatment,testsin which toomanyorganismsin thecontroltreatment
diedorshowedsignsofstressordisease,andtestsin which distilledor
deionizedwaterwasusedasthedilution waterwithouttheadditionof
appropriatesalts.

D. Dataontechnicalgradematerialsmaybeusedif appropriate,butdataon
formulatedmixturesandemulsifiableconcentratesofthematerialmustnot be
used.

E. Forsomehighly volatile, hydrolyzable, or degradable materials, it might be
appropriateto useonly resultsofflow-throughtestsin which the
concentrationsoftestmaterialin testsolutionsweremeasuredusing
acceptableanalyticalmethods.A flow-throughtestis atestwith aquatic
organismsin whichtestsolutionsflow into constant-volumetestchambers
eitherintermittently(e.g.,everyfewminutes)orcontinuously,with theexcess
flowing out.

F. Datamustberejectedif obtainedusing:
1. Brine shrimp,becausetheyusuallyonly occurnaturallyin waterwith

salinitygreaterthan35 g/kg.
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2. Speciesthatdo nothavereproducingwild populationsin North
America.

3. Organismsthatwerepreviouslyexposedto substantialconcentratims
ofthetestmaterialorothercontaminants.

4. Saltwaterspeciesexceptfor usein derivingacute-chronicratios. An
ACR is a standardmeasureoftheacutetoxicity of amaterial
dividedby an appropriatemeasureofthechronictoxicity of the
samematerialundercomparableconditions.

H. Questionabledata~,dataon formulatedmixturesandemulsifiableconcentrates,
anddataobtainedwith speciesnon-residentto North Americaorpreviously
exposedorganismsmaybeusedto provideauxiliary informationbut must not be
usedin thederivationofcriteria.

ifi. Required Data

A. Certaindatashouldbeavailableto help ensurethateachofthemajorkinds of
possibleadverseeffectsreceivesadequateconsideration.An adverseeffect is a
changein anorganismthatis harmfulto theorganism.Exposuremeanscontact
with achemicalorphysicalagent. Resultsofacuteandchronictoxicity testswith
representativespeciesof aquaticanimalsarenecessarysothatdataavailablefor
testedspeciescanbeconsideredausefulindicationofthesensitivitiesof
appropriateuntestedspecies.Fewerdataconcerningtoxicity to aquaticplantsare
usuallyavailablebecauseproceduresfor conductingtestswith plantsand
interpretingtheresultsofsuchtestsarenot aswell developed.

B. To deriveaGreatLakesTierI criterionfor aquaticorganismsandtheiruses,the
following mustbeavailable:

1. Resultsofacceptableacute(or chronic)tests(seesectionIV or VI ofthis
appendix)with atleastonespeciesoffreshwateranimalin atleasteight
differentfamiliessuchthatall ofthefollowing areincluded:

a) Thefamily Salmonidaein the classOsteichthyes;
b) Oneotherfamily (preferablya commerciallyorrecreationally

important,warmwaterspecies)in theclassOsteichthyes(e.g.,
bluegill, channelcatfish);

c) A third family in thephylumChordata(e.g.,fish, amphibian);
d) A planktoniccrustacean(e.g.,acladoceran,copepod);
e) A benthiccrustacean(e.g.,ostracod,isopod,amphipod,crayfish);
f) An insect(e.g.,mayfly, dragonfly,damseifly,stonefly,caddisfly,

mosquito,midge);
g) A family in aphylumotherthanArthropodaorChordata(e.g.,

Rotifera,Annelida,Mollusca);
h) A family in anyorderof insector anyphylumnot already

represented.

2. Acute-chronicratios(seesectionVI ofthis appendix)with at leastone
speciesofaquaticanimalin atleastthreedifferentfamiliesprovidedthat
ofthethreespecies:

a) At leastoneis a fish;
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b) At leastoneis aninvertebrate;and
c) At leastonespeciesis anacutelysensitivefreshwaterspecies

(theothertwo maybesaltwaterspecies).

2. Resultsofat leastoneacceptabletestwith afreshwateralgaeorvascular
plant is desirablebutnotrequiredfor criterionderivation(seesection
Vifi ofthis appendix).If plantsareamongtheaquaticorganismsmost
sensitiveto thematerial,resultsofatestwith aplantin anotherphylum
(division)shouldalsobeavailable.

C. If all requireddataareavailable,anumericalcriterioncanusuallybederived
exceptin specialcases.Forexample,derivationofachroniccriterionmight not
bepossibleif theavailableACRsvary by morethanafactoroftenwith no
apparentpattern. Also, if acriterionis to berelatedto awaterquality
characteristic(seesectionsV andVII ofthis appendix),moredatawill be
required. ‘

D. Confidencein a criterionusuallyincreasesastheamountof availablepertinent
informationincreases.Thus,additionaldataareusuallydesirable.

IV. Final AcuteValue

E. Appropriatemeasuresoftheacute(short-term)toxicity ofthematerial to avariety
ofspeciesof aquaticanimalsareusedto calculatetheFinal AcuteValue(FAV).
ThecalculatedFinal AcuteValueis acalculatedestimateof theconcentrationofa
testmaterialsuchthat95 percentofthegenera(with which acceptableacute
toxicity testshavebeenconductedon thematerial)havehigherGenusMean
AcuteValues(GMAVs). An acutetestis acomparativestudyin which
organisms,that aresubjectedto differenttreatments,areobservedfor a short
periodusuallynot constitutingasubstantial’portionoftheirlife span.However,
in somecases,the SpeciesMeanAcuteValue(SMAV) ofa commerciallyor
recreationallyimportantspeciesoftheGreatLakesSystemis lower thanthe
calculatedFAV, thentheSMAV replacesthecalculatedFAV in orderto provide
protectionfor that importantspecies.

F. Acutetoxicity testsshall beconductedusingacceptableprocedures.For good
examplesofacceptableproceduresseeAmericanSocietyfor Testingand
Materials(ASTM) StandardE 729, Guidefor ConductingAcuteToxicity Tests
with Fishes,Macroinvertebrates,andAmphibians.

G. Exceptforresultswith saltwaterannelidsandmysids,resultsof acutetestsduring
whichthetestorganismswerefed shouldnotbeused,unlessdataindicatethat the
fooddid not affectthetoxicity ofthetestmaterial. (Note: If theminimumacute-
chronicratiodatarequirements(asdescribedin sectionIII.B.2 of this appendix)
arenotmetwith freshwaterdataalone,saltwaterdatamaybeused.)

29



D. Resultsof acutetestsconductedin unusualdilution water,e.g.,dilution waterin
which totalorganiccarbonorparticulatematterexceededfive mg/L, shouldnot
beused,unlessarelationshipis developedbetweenacutetoxicity andorganic
carbonorparticulatematter,orunlessdatashowthatorganiccarbonorparticulate
matter,etc.,do notaffecttoxicity.

E. Acutevaluesmustbebaseduponendpointswhichreflect the total severeadverse
impactofthetestmaterialon theorganismsusedin thetest. Therefore,only the
following kinds ofdataonacutetoxicity to aquaticanimalsshallbeused:

1. Testswith daphnidsandothercladoceransmustbestartedwith
organismslessthan24 hoursold ‘and testswith midgesmust‘be started
with secondorthird instarlarvae. It is preferredthat theresultsshould
bethe48-hourEC5O basedon thetotal percentageoforganismskilled
andimmobilized~If suchanEC5O is notavailablefor a test,the48-hour
LC5O shouldbeusedin placeofthedesired48-hourEC5O. An EC5O or
LC5O oflongerthan48 hourscanbeusedaslong astheanimalswere
not fed andthecontrolanimalswereacceptableat theendofthe test.
An EC5O is a statisticallyorgraphicallyestimatedconcentrationthat is
expectedto causeoneor morespecifiedeffectsin 50%ofa groupof
organismsunderspecifiedconditions. An LC5O is a statisticallyor
graphicallyestimatedconcentrationthatis expectedto be lethal to 50%
ofagroupoforganismsunderspecifiedconditions.

2. It is preferredthattheresultsof atestwith embryosandlarvaeof
barnacles,bivalvemollusks(clams,mussels,oystersandscallops),sea
urchins,lobsters,crabs,shrimpandabalonesbe the96-hourEC5O based
on thepercentageoforganismswith incompletelydevelopedshellsplus
thepercentageof organismskilled. If suchan EC5O is notavailable
from atest,ofthevaluesthatareavailablefrom thetest,the lowestof
thefollowing shouldbeusedin place’ofthedesired96-hourEC5O:48-
to 96-hourEC5Osbasedonpercentageoforganismswith incompletely
developedshellspluspercentageoforganismskilled, 48-to 96-hour
EC5Osbaseduponpercentageoforganismswith incompletely
developedshells,and48-hourto 96-hourLC5Os. (Note: If the
minimumacute-chronicratiodatarequirements(asdescribedin section
ffl.B.2 ofthisappendix)arenotmetwith freshwaterdataalone,
saltwaterdatamaybeused.)

3. It is preferredthat theresultoftestswith all otheraquaticanimalspecies
andolderlife stagesofbarnacles,bivalvemollusks(clams,mussels,
oystersandscallops),seaurchins,lobsters,crabs,shrimpandabalones
be the96-hourEC5Obasedonpercentageoforganismsexhibitingloss
ofequilibriumpluspercentageoforganismsimmobilizedplus
percentageoforganismskilled. If suchanEC5O is not availablefrom a
test,ofthevaluesthatareavailablefrom atestthelowerof thefollowing
shouldbeusedin placeofthedesired96-hourEC5O: the96-hourEC5O
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basedonpercentageoforganismsexhibiting lossofequilibrium plus
percentageoforganismsimmobilizedandthe96-hourLC5O.

4. Testswhoseresultstakeinto accountthenumberof youngproduced.
suchasmosttestswith protozoans,arenot consideredacutetests,evenii
thedurationwas96 hoursor less

5. If thetestsw~reconductedproperly,acutevaluesreportedas“greater
than”valuesandthosethat areabovethe solubility of thetestmaterial
shouldbeused,becauserejectionofsuchacutevalueswould biasthe
Final AcuteValueby eliminatingacutevaluesfor resistantspecies.

6. If theacutetoxicity ofthematerialto aquaticanimalshasbeenshownto
be relatedto a waterquality characteristicsuchashardnessor particulate
matterfor freshwateranimals,refer to sectionV ofthis appendix.

F. Theagreementofthe datawithin andbetweenspeciesmustbeconsidered.Acute
valuesthat appearto bequestionablein comparisonwith otheracuteandchro’nic
dataforthesamespeciesandfor otherspeciesin thesamegenusmustnot be
used.Forexample,if theacutevaluesavailablefor a speciesor genusdiffer by
morethana factorof 10, rejectionofsomeorall of thevalueswould be
appropriate,absentcountervailingcircumstances.

G. If theavailabledataindicatethat oneormorelife stagesareat leasta factorof two
moreresistantthanoneormoreother life stagesof thesamespecies,thedatafor
themoreresistantlife stagesmustnotbeusedin thecalculationoftheSMAV
becausea speciescannotbeconsideredprotectedfrom acutetoxicity if all ofthe
life stagesarenot protected.

H. For eachspeciesfor which atleastoneacutevalueis available,theSMAV shall
becalculatedasthegeometricmeanoftheresultsof all acceptableflow-through
acutetoxicity testsin whichtheconcentrationsoftestmaterialweremeasured
with themostsensitivetestedlife stageofthespecies.Foraspeciesfor whichno
suchresultis available,theSMAV shallbecalculatedasthegeometricmeanof
all acceptableacutetoxicity testswith themostsensitivetestedlife stage,i.e.,
resultsofflow-throughtestsin which theconcentrationswerenotmeasuredand
resultsof staticandrenewaltestsbasedon initial concentrations(nominal
concentrationsareacceptablefor mosttestmaterialsif measuredconcentrations
arenotavailable)oftestmaterial. A renewaltestis atestwith aquaticorganisms
in which eitherthetestsolutionin atestchamberis removedandreplacedat least
onceduringthetestorthetestorganismsaretransferredinto a newtestsolution
ofthesamecompositionatleastonceduringthetest. A statictestis atestwith
aquaticorganismsin which thesolutionand organismsthat arein atestchamber
at thebeginningofthetestremainin thechamberuntil theendofthe test,except
forremovalof deadtestorganisms.

31



Note 1: Datareportedby original investigatorsmustnot beroundedoff. Results
ofall intermediatecalculationsmustnot beroundedoff to fewerthanfour
significantdigits.

Note2: ThegeometricmeanofNnumbersis theNth root oftheproductof theN
numbers.Alternatively, thegeometricmeancanbecalculatedby addingthe
logarithmsoftheN numbers,dividing thesumbyN, andtakingthe antilogof the
quotient. Thegeometricmeanoftwo numbersis thesquareroot oftheproductof
thetwo numbers,andthegeometricmeanofonenumberis thatnumber. Either
natural(basee) orcommon(base10) logarithmscanbeusedto calculate
geometricmeansaslong asthey areusedconsistentlywithin eachsetofdata,i.e.,
theantilogusedmustmatchthelogarithmsused.

Note3: Geometricmeans,ratherthanarithmeticmeans,areusedherebecause
thedistributionsofsensitivitiesofindividualorganismsin toxicity testsonmost
materialsandthedistributionsofsensitivitiesofspecieswithin agenusaremore
likely to belognormalthannormal. Similarly,geometricmeansareusedfor
ACRsbecausequotientsarelikely to becloserto lognormalthannormal
distributions. In addition,divisionof thegeometricmeanof asetofnumerators
by thegeometricmeanofthesetofdenominatorswill resultin thegeometric
meanofthesetofcorrespondingquotients.

I. Foreachgenusfor whichoneormoreSMAVs areavailable,theGMAV shallbe
calculatedasthegeometricmeanoftheSMAVs availablefor thegenus.

J. OrdertheGMAVs from highto low.

K. Assignranks,R, to theGMAVs from “1” for thelowestto “N” for thehighest. If

two or more’GMAVs areidentical,assignthemsuccessiveranks.

L. Calculatethecumulativeprobability,P, for eachGMAV asRJ(N + 1).

M. SelectthefourGMAVs which.havecumulativeprobabilitiesclosestto 0.05 (if
therearefewerthan59 GMAVs, thesewill alwaysbethe four lowestGMAVs).

~((ln GMAV)2) (~(lnGMAV))2

(~J~))2 ‘

~ ~(ln GMAV) S(>(~I~))
4

N. UsingthefourselectedGMAVs, andPs,calculate
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FAV = e4

Note: Naturallogarithms(logarithmsto basee, denotedasIn) areusedherein
merelybecausethey areeasierto useon somehandcalculatorsandcomputers
thancommon(base10) logarithms. Consistentuseof eitherwill producethe
sameresult.

0. If for acommerciallyorrecreationallyimportantspeciesofthe GreatLakes
Systemthegeometricmeanoftheacutevaluesfrom flow-throughtestsin which
theconcentrationsoftestmaterialweremeasuredis lower thanthecalculated
Final AcuteValue(FAV), thenthatgeometricmeanmustbeusedastheFAV
insteadofthecalculatedFAV.

P. SeesectionVI ofthis appendix.

V. Final Acute Equation

H. Whenenoughdataareavailableto showthatacutetoxicity to two ormorespecies
is similarly relatedto awaterquality characteristic,therelationshipshallbetaken
into accountasdescribedin sectionsV.B throughV.G ofthis appendixor using
analysisofcovariance.Thetwo methodsareequivalentandproduceidentical
results. Themanualmethoddescribedbelowprovidesan understandingofthis
applicationofcovarianceanalysis,but computerizedversionsofcovariance
analysisaremuchmoreconvenientfor analyzinglargedatasets. If two ormore
factorsaffecttoxicity, multiple regressionanalysisshall beused.

I. Foreachspeciesfor which comparableacutetoxicity valuesareavailableat two
ormoredifferentvaluesofthewaterquality characteristic,performa leastsquares
regressionoftheacutetoxicity valueson thecorrespondingvaluesofthewater
quality characteristicto obtaintheslopeandits 95 percentconfidencelimits for
eachspecies.

Note: Becausethebestdocumentedrelationshipis that betweenhardness
andacutetoxicity ofmetalsin freshwaterandalog-log relationshipfits
thesedata,geometricmeansandnaturallogarithmsofbothtoxicity and
waterqualityareusedin therestofthis section.Forrelationshipsbased
on otherwaterqualitycharacteristics,suchasPh,temperature,no
transformationoradifferent transformationmight fit thedatabetter,and
appropriatechangeswill benecessarythroughoutthis section.

J. Decidewhetherthedatafor eachspeciesarerelevant,takinginto accountthe
rangeandnumberofthetestedvaluesofthewaterqualitycharacteristicandthe
degreeofagreementwithin andbetweenspecies.Forexample,a slopebasedon
six datapointsmight beoflimited valueif it is basedonly on datafor a very
narrowrangeofvaluesofthewaterqualitycharacteristic.A slopebasedon only
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two datapoints,however,mightbeusefulif it is consistentwith otherinformation
andif thetwo pointscoverabroadenoughrangeofthewaterquality
characteristic.In addition,acutevaluesthat appearto bequestionablein
comparisonwith otheracuteandchronicdataavailablefor thesamespeciesand
for otherspeciesin thesamegenusshouldnotbeused. For example,if after
adjustmentfor thewaterqualitycharacteristic,theacutevaluesavailablefor a
speciesorgenusdiffer by morethanafactorof 10, rejectionofsomeorall ofthe
valueswould beappropriate,absentcountervailingjustification. If useful slopes
arenot availablefor at leastonefish andone invertebrateorif theavailableslopes
aretoo dissimilaror if too fewdataareavailableto adequatelydefinethe
relationshipbetweenacutetoxicity andthewaterquality characteristic,returnto
sectionIV.G of thisappendix,usingtheresultsoftestsconductedunder
conditionsandin waterssimilar to thosecommonlyusedfor toxicity tests with
thespecies.

K. Foreachspecies,calculatethegeometricmeanoftheavailableacutevaluesand
thendivide eachoftheacutevaluesfor thespeciesby thegeometricmeanfor the
species. This normalizes theacutevaluesso that thegeometricmeanof the
normalizedvaluesfor eachspeciesindividually andfor anycombinationof
speciesis 1.0.

L. Similarly normalizethevaluesofthewaterquality characteristicfor eachspecies
individually usingthesameprocedureasabove.

M, Individually for eachspeciesperformaleastsquaresregressionof thenormalized
acutevaluesof thewaterqualitycharacteristic.Theresultingslopesand 95
percentconfidencelimits will be identicalto thoseobtainedin sectionV.8. ofthis
appendix.If, however,thedataareactuallyplotted,the line ofbest fit for each
individualspecieswill go throughthepoint 1,1 in thecenterofthegraph.

N. Treatall ofthenormalizeddataasif theywereall for thesamespeciesand
performaleastsquares regression of all of the normalized acutevalueson the
correspondingnormalizedvaluesofthewaterquality characteristicto obtainthe
pooledacuteslope,V, andits 95 percentconfidencelimits. If all ofthe
normalizeddataareactuallyplotted,theline ofbestfit will go ,throughthepoint
1,1 in thecenterofthe graph.

0.. Foreachspeciescalculatethegeometricmean,W, of theacutetoxicity valuesand
thegeometricmean,X, ofthevaluesofthewaterqualitycharacteristic.-(These
werecalculatedin sectionsV.D andV.E ofthis appendix).

P. For each species, calculate the logarithm, Y, of the SMAV at aselectedvalue,Z,
ofthewaterquality characteristicusingtheequation:

Y=~lnW-V(lnX-1nZ)

1. ForeachspeciescalculatetheSMAV at X usingtheequation:
SMAV = e”
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Note: Alternatively,theSMAVs atZ canbeobtainedby skipping stepH
above,usingtheequationsin stepsI andJ to adjusteachacutevalue
individually to Z, and thencalculating’thegeometricmeanofthe adjusted
valuesfor eachspeciesindividually. This alternativeprocedureallows an
examinationoftherangeofthe adjustedacutevalues lbr eachspecies.

K. ObtaintheFAV at Z by using theproceduredescribedin sections IV.J through
IV.0 ofthis appendix.

L. If, for a commercially or recreationally important species of the GreatLakes
SystemthegeometricmeanoftheacutevaluesatZ from flow-throughtestsin
whichthe concentrationsofthetestmaterialweremeasuredis lower thanthe
FAV atZ, thenthegeometricmeanmustbe usedastheFAV insteadof theFAV.

M. TheFinalAcuteEquationis writtenas:
FAV = e~~at~quality characteristic))+ A . V~lnZ))

where:
V = pooledacuteslope,andA = ln(FAV atZ).

~BecauseV, A, andZ areknown,theFAV canbecalculatedfor any
selectedvalueof thewaterquality characteristic.

VI. Final Chronic Value

A. Dependingon thedatathat areavailableconcerningchronic toxicity to aquatic
animals,theFinal ChronicValue(FCV) canbecalculatedin thesamemanneras
the FAV or by dividing the FAVby theFinal Acute-ChronicRatio (FACR). In
some cases, it might not be possible to calculate aFCV. TheFCV is (a) a
calculatedestimateoftheconcentrationofatestmaterialsuchthat 95 percentof
thegenera(with which acceptablechronictoxicity testshavebeenconductedon
thematerial)havehigherGMCVs,or(b) thequotientofanFAV dividedby an
appropriateACR, or(c) theSMCV of animportantand/orcritical species,if the
SMCV is lower thanthecalculatedestimateorthequotient,whicheveris
applicable.

Note: As thenameimplies, theACRis awayofrelatingacuteand
chronictoxicities.

B. Chronicvaluesshallbebasedon resultsofflow-through(exceptrenewalis
acceptablefor daphnids)chronictestsin which theconcentrationsoftestmaterial
in thetestsolutionswereproperlymeasuredat appropriatetimes duringthetest.
A chronictestis acomparativestudy in whichorganisms,that aresubjectedto
differenttreatments,areobservedfor a longperiodor a substantialportionof
theirlife span.

C. Resultsofchronictestsin which survival,growth,orreproductionin thecontrol
treatmentwasunacceptablylow shallnotbeused.Thelimits of acceptabilitywill
dependon thespecies.
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3. Early life-stage toxicity tests consisting of 28- to 32-day (60 days post hatch
for salmonids) exposures of the early life stages of a species of fish from
shortlyafterfertilization throughembryonic,larval, andearlyjuvenile
development.Datashouldbeobtainedandanalyzedon survivaland
growth.

Note: Resultsofan earlylife-stagetestareusedaspredictionsof
results of life cycle andpartiallife-cycle tests with the same
species.Therefore,whenresultsofa life cycleorpartial life-
cycle test are available, results of an early life-stage test with the
samespeciesshouldnotbeused.Also, resultsofearlylife-stage
testsin which theincidenceofmortalitiesor abnormalities
increasedsubstantiallyneartheendofthetest shallnotbeused
becausetheresultsofsuchtestsarepossiblynot goodpredictions
ofcomparablelife-cycleorpartiallife-cycle tests.

F. A chronicvaluemaybeobtainedby calculatingthegeometricmeanofthelower
andupperchroniclimits from achronictestorby analyzingchronicdatausing
regressionanalysis.

1. A lowerchroniclimit is thehighesttestedconcentration:
a. In an acceptablechronictest;
b. Whichdid notcausean unacceptableamountofadverseeffect

on anyofthespecifiedbiological measurements;and
c. Belowwhich no testedconcentrationcausedan unacceptable

effect.
2. An upperchroniclimit is the lowesttestedconcentration:

a. In an acceptablechronictest;
b. Whichdid causean unacceptableamountofadverseeffect on

oneormoreofthespecifiedbiological measurements;and,
c. Abovewhichall testedconcentrationsalsocausedsuchan

effect.

Note: Becausevariousauthorshaveuseda varietyoftermsand
definitionsto interpretandreportresultsofchronictests,reported
resultsshouldbereviewed carefully. The amount of effect that is
consideredunacceptableis oftenbasedon a statisticalhypothesis
test,butmight alsobedefinedin termsof aspecifiedpercent
reductionfrom thecontrols. A small percentreduction(e.g.,three
percent)might beconsideredacceptableevenif it is statistically
significantly different from the control, whereas a large percent
reduction (e.g., 30 percent) might be consideredunacceptableeven
if it is not statisticallysignificant.

G. If thechronictoxicity ofthematerialto aquaticanimalshasbeenshownto be
relatedto awaterquality characteristicsuchashardnessorparticulatematter
forfreshwateranimals,referto sectionVII ofthis appendix.
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FCV is equalto theCriterionMaximumConcentration(CMC).
(See section X.B of this appendix.)
If the available SMACRsdo not fit oneofthesecases,a FACR
maynot beobtainedand aTier I FCV probablycannotbe
calculated.

L. Calculate the FCVby dividing the FAV by the FACR. FCV= FAV , FACR
If there is a Final Acute Equation rather than a FAV, seealsosectionV ofthis
appendix.

M. If theSMCV ofacommerciallyorrecreationallyimportantspeciesof Great
LakesSystemis lower thanthecalculatedFCV, thenthat SMCV musthe used
astheFCV insteadofthe calculatedFCV.

N. SeesectionVIII of this appendix.

VII. Final Chronic Equation

A. Final ChronicEquationcanbederivedin two ways. Theprocedure
described in section VII.A of this appendix will result in the chronic slope
being the same as the acute slope. The procedure described in sections
VII.B throughN ofthis appendixwill usuallyresultin the chronicslope
beingdifferent from theacuteslope.

1. If ACRsare availablefor enoughspeciesat enoughvaluesof
the water quality characteristic to indicate that the ACR
appearsto bethesamefor all speciesandappearsto be
independentofthewaterqualitycharacteristic,calculatethe
FACRasthegeometricmeanoftheavailableSMACRs.

2. CalculatetheFCV atthe selectedvalueZ of thewaterquality
characteristicby dividing theFAV at Z (seesectionV.M of
this appendix)by theFACR.

3. UseV = pooledacuteslope(seesectionV.M ofthis
appendix),andL pooledchronicslope.

4. SeesectionVII.M ofthis appendix.

B. Whenenoughdataareavailableto showthatchronictoxicity to at least
onespeciesis relatedto awaterquality characteristiC,therelationship
shouldbetakeninto accountasdescribedin sectionsC throughGbelow
ortising analysis‘of covariance.Thetwo methodsareequivalentand
produceidenticalresults. Themanualmethoddescribedbelow provides
anunderstandingofthisapplicationof covarianceanalysis,but
computerizedversionsofcovarianceanalysisaremuchmoreconvenient
for analyzinglargedatasets. If two ormorefactorsaffect toxicity,
multiple regressionanalysisshallbeused.
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C. For eachspeciesforwhich comparablechronictoxicity valuesare
availableattwo ormoredifferent valuesof thewaterquality
characteristic,performaleastsquaresregressionofthe chronictoxicity
valueson thecorrespondingvaluesofthewaterquality characteristicto
obtaintheslopeandits 95 percentconfidencelimits for eachspecies.

Note: Becausethebestdocumentedrelationshipis that between
hardnessandacutetoxicity ofmetalsin freshwaterand a log-log
relationshipfits thesedata,geometricmeansandnaturallogarithms
ofboth toxicity andwaterqualityareusedin therestofthis
section.Forrelationshipsbasedon otherwaterquality
characteristics,suchasPh,temperature,no transformationor a
different transformationmight fit thedatabetter,,andappropriate
changeswill benecessarythroughoutthissection. It is probably
preferable,butnotnecessary,to usethesametransformationthat
wasusedwith theacutevaluesin sectionV of this appendix.

D. Decidewhetherthedatafor eachspeciesarerelevant,taking intoaccount
therangeandnumberofthetestedvaluesofthewaterquality

‘characteristicandthedegreeofagreementwithin andbetweenspecies.
For example,a slopebasedon six datapointsmight beoflimited valueif
it is basedonly on datafor averynarrowrangeofvaluesof thewater
qualitycharacteristic.A slopebasedononly two datapoints,however,
might bemoreusefulif it is consistentwith otherinformationandif the
two pointscoverabroadrangeof thewaterqualitycharacteristic.In
addition,chronicvaluesthat appearto bequestionablein comparisonwith
otheracuteandchronicdataavailablefor thesamespeciesandfor other
speciesin thesamegenusin mostcasesshouldnotbeused.For example,
if afteradjustmentfor thewaterquality characteristic,thechronicvalues
availablefor aspeciesorgenusdiffer by morethana factorof 10,
rejectionofsomeor all ofthevaluesis, inmostcases,absent
countervailingcircumstances,appropriate.If auseful chronicslopeis not
availablefor at leastonespeciesorif theavailableslopesaretoo
dissimilarorif too few dataareavailableto adequatelydefinethe
relationshipbetweenchronictoxicity andthewaterqualitycharacteristic,
it might beappropriateto assumethat thechronicslopeis thesameasthe
acuteslope,which is equivalentto assumingthattheACR is independent
ofthewaterqualitycharacteristic.Alternatively,returnto sectionVJ.H of
thisappendix,usingtheresultsoftestsconductedunderconditionsandin
waterssimilar to thosecommonlyusedfor toxicity testswith thespecies.

E. Individually for eachspecies, calculate the geometric meanof the
availablechronicvaluesand’thendivideeachchronicvaluefor a species
by themeanforthe species.Thisnormalizesthechronicvaluessothat the
geometricmeanofthenormalizedvaluesfor eachspeciesindividually,
andfor anycombinationofspecies,is 1.0.

F. Similarly,normalizethevaluesofthewaterqualitycharacteristicfor each
speciesindividually.
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G. Individually for eachspecies,performaleastsquaresregressionof the
normalizedchronictoxicity valueson thecorrespondingnormalized
valuesofthewaterquality characteristic.Theresultingslopesandthe95
percentconfidencelimits will beidenticalto thoseobtainedin section
VII.B ofthis appendix.Now, however,if thedataareactuallyplotted,the
line ofbest fit for eachindividualspecieswill go throughthepoint 1,1 in
thecenterofthegraph.

H. Treatall ofthenormalizeddataasif theywereall thesamespeciesand
performaleastsquaresregressionof all ofthenormalizedchronicvalues
on thecorrespondingnormalizedvaluesofthewaterqualitycharacteristic
to obtainthepooledchronicslope,L, andits 95 percentconfidencelimits.
If all normalizeddataareactuallyplotted,theline ofbestfit will go
throughthepoint 1,1 in thecenterofthegraph.

I. Foreachspecies,calculatethegeometricmean,M, of thetoxicity values
andthegeometricmean,P.ofthevaluesofthewaterquality
characteristic.(Thesearecalculatedin sectionsVII.E andFofthis
appendix.)

J. For eachspecies,calculatethelogarithm,Q, oftheSMCV at aselected
value,Z, ofthewaterqualitycharacteristicusingtheequation:

Q=lnM-L(lnP-lnZ)
Note: Although it is notnecessary,it is recommendedthatthe
samevalueofthewaterqualitycharacteristicbeusedhereaswas
usedin sectionV ofthis appendix.

K. Foreachspecies,calculateaSMCV atZ usingtheequation:
SMCV = e~

Note: Alternatively, theSMCV atZ canbeobtainedby skipping
sectionVII.J ofthis appendix,usingtheequationsin sectionsVII.J
andK of this appendixto adjusteachchronicvalueindividually to
Z, andthencalculatingthegeometricmeansoftheadjustedvalues
for eachspeciesindividually. Thisalternativeprocedureallows an
examinationof therangeof theadjustedchronicvaluesfor each
species.

L. ObtaintheFCV atZ by using theproceduredescribedin sectionsIV.J
through0 ofthisappendix.

M. If theSMCV atZ of acommerciallyorrecreationallyimportantspeciesof
theGreatLakesSystemis lower thanthecalculatedFCV at Z, thenthat
SMCV shallbeusedastheFCV atZ insteadofthecalculatedFCV.

N. TheFinalChronicEquationis writtenas:
FCV = e(~h~~r5tdTqualitycharacteristic)]+ InS- L~InZ])

where:
L = pooledchronicslopeandS FCV at Z.
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BecauseL,S,andZ areknown,theFCV canbe calculatedfor any
selectedvalueofthewaterqualitycharacteristic.

VIII. Final Plant Value

A. A FinalPlantValue(FPV) is the lowestplant valuethat wasobtainedwith
animportantaquaticplantspeciesin anacceptabletoxicity testfor which
theconcentrationsof thetestmaterialweremeasuredandtheadverse
effect wasbiologically important. Appropriatemeasuresof thetoxicity of
thematerialto aquaticplantsareusedto comparetherelativesensitivities’
ofaquaticplantsandanimals. Althoughproceduresfor conductingand
interpretingtheresultsof toxicity testswith plantsarenot well-developed,
resultsoftestswith plantsusuallyindicatethatcriteriawhich adequately
protectaquaticanimalsandtheir useswill, in mostcases,alsoprotect
aquaticplantsandtheiruses.

B. A plantvalueis theresultofa 96-hourtestconductedwith analgaora

chronictôst conductedwith an aquaticvascularplant.
Note: A testofthetoxicity of ametal to a plant shallnot be usedif the

mediumcontainedan excessiveamountofa completingagent,suchas
EDTA, thatmight affect thetoxicity ofthemetal. Concentrationsof
EDTA above200 g/L shouldbe consideredexcessive.

C. TheFPV shallbeobtainedby selectingthelowestresultfrom a testwith
an importantaquaticplantspeciesin whichtheconcentrationsoftest
materialaremeasuredandtheendpointis biologically important.

IX. Other Data

Pertinentinformationthatcouldnotbeusedin earliersectionsmight beavailable
concerningadverseeffectson aquaticorganisms.Themostimportantof thesearedataon
cumulativeanddelayedtoxicity, reductionin survival,growth,orreproduction,orany
otheradverseeffectthathasbeenshownto bebiologically important. Delayedtoxicity is
anadverseeffectto an organismthatresultsfrom, andoccurs after the end of, its
exposureto oneormoretestmaterials.Especiallyimportantaredatafor speciesfor
whichno otherdataareavailable. Datafrom behavioral,biochemical,physiological,
microcosm,andfield studiesmight alsobe available. Datamight beavailablefrom tests
conductedin unusualdilution water(seesectionsIV.D andVI.D ofthis appendix),from
chronictestsin whichtheconcentrationswerenotmeasured(seesectionVI.B of this
appendix),from testswithpreviouslyexposedorganisms(seesectionII.F.3 ofthis
appendix),andfrom testson formulated mixtures or emulsifiable concentrates (see
sectionll.D ofthis appendix).Suchdatamight affect acriterionif thedatawereobtained
with an importantspecies,thetestconcentrationsweremeasured,andthe endpointwas
biologically important.
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X. Criterion

A. A criterion consists of two concentrations:theCMC andtheCriterion
ContinuousConcentration(CCC).

.B. TheCMC is equalto one-halftheFAV; TheCMC is an estimate of the
highestconcentrationofamaterialin thewatercolumnto which an
aquaticcommunitycanbeexposedbriefly withoutresultingin an
unacceptableeffect.

C. TheCCC is equalto thelowestoftheFCV ortheFPV(if available)
unlessotherdata(seesectionIX of thisappendix)showthat a lower value
shouldbeused.TheCCCis anestimateofthehighestconcentrationof a
materialin thewatercolumnto which anaquaticcommunitycanbeex-
posedindefinitelywithoutresultingin an unacceptableeffect. If toxicity
is relatedto awaterqualitycharacteristic,theCCC is obtainedfrom the
FinalChronicEquationorFPV(if available)thatresultsin the lowest
concentrationsin theusualrangeofthewaterquality characteristic,unless
otherdata(seesectionIX) showthat a lowervalueshouldbeused.

D. RoundboththeCMC andtheCCCto two significantdigits.

E. Thecriterionis statedas:
Theproceduresdescribedin theTierI methodologyindicatethat, except
possiblywhereacommerciallyorrecreationallyimportantspeciesis very
sensitive,aquaticorganismsshouldnotbeaffectedunacceptablyif the
four-dayaverageconcentrationof(l) doesnot exceed(2) g/L morethan
onceeverythreeyearson theaverageandif theone-houraverageconcen-
trationdoesnot exceed(3)g/L morethanonceeverythreeyearson the
average.

where:
(1) = Insertnameofmaterial
(2) = InserttheCCC
(3) = InserttheCMC

If theCMC averagingperiodofonehourortheCCC averagingperiodof
fourdaysis inappropriatefor thepollutant,or if theonce-in-three-year
allowable excursion frequency is inappropriatefor thepollutantor for the
sitesto whicha criterion is applied,thentheStatemayspecifyalternative
averaging periods or frequencies. The choice of an alternative averaging
periodor frequency shall bejustifiedby ascientificallydefensibleanalysis
demonstratingthat thealternativevalueswill protecttheaquaticlife uses
ofthewater. Appropriatelaboratorydataand/orwell-designedfield
biological surveysshallbesubmittedto EPAasjustificationfor differing
averagingperiodsand/orfrequenciesof exceedance.
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XI. FinalReview

A. Thederivationofthecriterionshouldbecarefully reviewedby rechecking
eachstepoftheGuidancein thispart. Itemsthat should beespecially

checked are:
1. If unpublisheddataareused,aretheywell documented?

= 2. Are all requireddataavailable?
‘~ 3. Is the rangeofacutevalues’for anyspeciesgreaterthana factor

of10?
4. Is therangeof SMAVs for anygenusgreaterthana factorof

10?
5. Is theremorethanafactorof 10 differencebetweenthefour

lowestGMAVs?
6. Are anyof thelowestGMAVs questionable?
7. Is theFAV reasonablein comparisonwith theSMAVs and

GMAVs?
8. For anycommerciallyor recreationallyimportantspeciesof the

GreatLakesSystem,is thegeometricmeanof theacutevalues
from flow-throughtestsin which theconcentrationsoltest
materialweremeasuredlower thantheFAV?

9. Are anyofthe chronicvaluesusedquestionable?
10. Are anychronicvaluesavailablefor acutelysensitivespecies?
11. Is therangeof acute-chronicratiosgreaterthana factorof 10?
12. Is theFCV reasonablein comparisonwith theavailableacute

andchronicdata?
13. Is themeasuredor predictedchronicvaluefor any

commerciallyorrecreationallyimportantspeciesoftheGreat
LakesSystembelow theFCV?

14. Are anyoftheotherdataimportant?
15. Do anydatalook like theymight beoutliers?
16. Are thereanydeviationsfrom theGuidancein this part? Are

theyacceptable?

B. On thebasisof all availablepertinentlaboratoryandfield information,determine
if thecriterion is consistentwith soundscientificevidence.If it is not, another
criterion,eitherhigheror lower, shallbederivedconsistentwith theGuidancein
this part.
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MethodOlogy for Deriving Aquatic Life Values:

Tier II

XII. SecondaryAcute Value

If all eightminimumdatarequirementsfor calculatingan FAV usingTierI arenot met, a
SecondaryAcuteValue(SAV) for thewatersofthe GreatLakesSystemshallbe
calculatedfor achemicalasfollows:

To calculatea SAy, thelowestGMAV in thedatabaseis divided by theSecondaryAcute
Factor (SAF) (TableA-l of this appendix) corresponding to the number of satisfied
minimumdatarequirementslistedin theTierI methodology(sectionIII.B. 1 of this
appendix). (Requirementsfor definitions,datacollectionanddatareview, containedin
sectionsI, H, andIV shallbeappliedto calculationofa SAy.) If all eight minimumdata
requirementsaresatisfied,a TierI criterioncalculationmaybepossible. In orderto
calculatea SAy, thedatabasemustcontain,at aminimum,a genusmeanacutevalue
(GMAV) for oneofthefollowing threegenerain thefamily Daphnidae- Ceriodaphnia
~ Daphniasp.,orSimocephalusSP.

If appropriate,theSAV shallbemadeafunctionofawaterqualitycharacteristicin a
mannersimilar to that describedin Tier I.

XIII. SecondaryAcute-Chronic Ratio

If threeormoreexperimentallydeterminedACRs,meetingthedatacollectionand review
requirements of Section VI of this appendix, areavailablefor thechemical,determinethe
FACR usingtheproceduredescribedin SectionVI. If fewerthanthreeacceptable
experimentallydeterminedACRs areavailable,useenoughassumedACRsof 18 SO that
thetqtal numberofACRsequalsthree. Calculatethe SecondaryAcute-ChronicRatio
(SACR) asthegeometricmeanofthethreeACRs. Thus,if no experimentally
determinedACRsareavailable,theSACRis 18.

= XIV. SecondaryChronic Value

CalculatetheSecondaryChronicValue(SCV) usingoneofthefollowing:

A. SCV = FAV (useFAV from Tier I)
SACR

B. SCV=SAV
FACR

C. SCV=SAV
SACR
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If appropriate,theSCVwill bemadea functionof awaterquality characteristicin a
mannersimilar to thatdescribedin Tier I.

XV. Commercially Or RecreationallyImpOrtant Species

If for acommerciallyorrecreationallyimportantspeciesoftheGreatLakesSystemthe
geometricmeanoftheacutevaluesorchronicvaluesfrom flow-throughtestsin which
theconcentrationsofthetestmaterialsweremeasuredis lowerthanthecalculatedSAV
orSCV, thenthat geometricmeanmustbeusedastheSAV orSCV insteadofthe
calculatedSAY orSCV.

Tier II Value

A. A TierII valueshallconsistoftwo concentrations:theSecondaryMaximum
Concentration(SMC) andtheSecondaryContinuousConcentration(SCC).

B. TheSMC is equalto one-halfofthe SAy.

C. The SCC is equal to the lowestofthe SCV or the Final Plant Value, if
available,unlessotherdata(seesectionIX ofthis appendix)showthat a lower
valueshouldbeused.

If toxicity is relatedto awaterquality characteristic,theSCCis obtainedfrom
theSecondaryChronicEquationorFPV, if available,thatresults,in thelowest
concentrationsin theusualrangeofthewaterqualitycharacteristic,unless
otherdata(SeesectionIX of this appendix)showthat a lower valueshouldbe
used.

D. Round both the SMC andtheSCCto two significantdigits.

E. TheTierII valueis statedas: =

Theproceduresdescribedin theTier II methodologyindicatethat, except
possibly where a locally important species is very sensitive, aquatic organisms
shouldnotbeaffectedunacceptablyif thefour-dayaverageconcentrationof
(1)doesnot exceed(2)g/L morethanonceeverythreeyearson the average
andif theone-houraverageconcentrationdoesnotexceed(3) g/L morethan
onceeverythreeyearson theaverage.

Where:
(1)= insertnameofmaterial
(2) = inserttheSCC
(3) = inserttheSMC

As discussed above, States andTribeshavethediscretionto specify
alternative averaging periods or frequencies (see section X.E. of’
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XVII. Appropriate Modifications

On thebasisofall availablepertinentlaboratoryandfield information,determineif the
Tier II value is consistent with sound scientific evidence. If it is not, another value, either
higheror lower, shall be derived consistentwith theGuidancein thispart.

TableA-i.
SecondaryAcuteFactors

Numberofminimum
datarequirementssatisfied

Adjustment
Factor

1 21.9

2 ‘ 13.0
.

= 8.0

4 7.0

5 6.1

6 5.2

7 4.3
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Definitions

Thefollowing definitionsapplyin thispart. Termsnot definedin this sectionhavethemeaning
givenby theCleanWaterAct-andEPAimplementingregulations.

• Acute-chronicratio(ACR)’is astandardmeasure.oftheacutetoxicityofa material
dividedbyanappropriate-measure‘of thechronictoxicity ofthesamematerialunder
comparableconditions.

• Acute toxicity:is concurrentanddçlayedadverseeffect(s)thatresultsfrom anacute
exposure andoccurs.within any short observation.’.:period~whichbegins when the. exposure
begins,-mayextendbeyondtheexposureperiod,andusuallydoesnot constitutea
substantialportion‘of thelife-spanoftheorganism.

• Adverseeffectis anydeletenouseffect to organismsdueto exposureto asubstance
This includeseffectswhichareormaybecomedebilitating,harmfulor toxic to the
normal functionsof theorganism,but doesnot includenon-harmfuleffectssuchastissue
discolorationaloneortheinductionofenzymesinvolved in themetabolismofthe
substance. = ‘ ‘ = ‘ - . -

• Bioaccumulationis the-net-accumulation ofa substance-byan organism as a result of
uptakefrom all environmentalsources. -

• Bioaccumulation factor (BAI’) is theratio (in L/kg) of a substance’s concentration in
tissueofanaquaticorgamsmto its concentrationin the ambientwater,in situations
whereboththeorganismandits foodareexposedandtheratiodoesnotchange
substantiallyovertime.: =

• Bioaccrnnulativechemicalof concern.(BCC) is anychemicalthathasthepotentialto
causeadverseeffectswhich, uponenteringthesurfacewaters,by itselforasits toxic
transformationproduct,accumulatesin aquaticorganismsby ahumanhealth
bioaccumulationfactorgreaterthan1000, afterconsideringmetabolismandother
physicochemicalpropertiesthat might enhanceor inhibit bioaccumulation,in accordance
with themethodologyin appendixB of thispart. Chemicalswith half-livesof lessthan
eightweeks-inthewatercolunm,sediment,-andbiotaarenotBCCs. TheminimumBAF
informationneededto defmeanorganicchemicalas‘a BCC is eithera field-measured
BAF or a BAF derivedusingtheBSAF methodology.Theminimum BAF information
neededto defineaninorganicchemical,including an organometal,asaBCC is eithera
field-measuredBAF or a laboratory-measuredBCF. BCCsinclude,but arenot limited
to, thepollutantsidentifiedasBCCsin sectionA ofTable6 of thispart.

• Bioconcentrationis thenet accumulationofa substanceby an aquatic organism as a
resultofuptakedirectlyfrom the ambientwaterthroughgill membranesor otherexternal
bodysurfaces. -

• Bioconcentrationfactor (BCF) is theratio (in L/kg) ofa substance’sconcentrationin
tissueofanaquaticorganismto its concentrationin theambientwater, in situations
wheretheorganismis exposedthroughthewateronly andtheratiodoesnot change
substantiallyovertime. -

• Biota-sedimentaccumulationfactor (BSAF) is theratio (in kg oforganiccarbon/kgof
lipid) ofasubstance’slipid-normalizedconcentrationin tissueof an aquaticorganismto
its organiccarbon-normalizedconcentrationin surfacesediment,in situationswherethe
ratiodoesnot changesubstantiallyovertime,boththeorganismandits foodareexposed,
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andthe surfacesedimentis representativeof averagesurfacesedimentin thevicinity of
theorganism.

• Carcinogen is a substancewhichcausesan increasedincidenceofbenignormalignant
neoplasms,or substantiallydecreasesthetime to developneoplasms,in animalsor
humans.Theclassificationofcarcinogensis discussedin sectionII.A ofappendixC to
part132.

• Chronic toxicity is concurrent anddelayedadverseeffect(s)thatoccursonly asa result
ofa chronicexposure. -

• Connectingchannelsof theGreat Lakesare the Saint Mary’s River,SaintClair River,
DetroitRiver,Niagara River, andSaintLawrenceRiverto theCanadianBorder.

• Criterion continuous concentration (CCCi is an estimateofthehighestconcentration
ofamaterialin thewatercolumnto which anaquaticcommunitycanbe exposed
indefinitelywithoutresultingin anunacceptableeffect.

• Criterion maximum concentration(CMC) is an estimateofthehighestconcentration
ofamaterialin thewatercolumnto which anaquatic-communitycanbeexposedbriefly
withoutresultingin anunacceptableeffect. -

• EC5Ois astatisticallyorgraphicallyestimatedconcentrationthat is expectedto cause
oneormorespecifiedeffectsin 50 percentofa groupoforganismsunderspecified
conditions.

• Endangeredor threatenedspeciesarethosespeciesthat arelisted asendangeredor
threatenedundersection4 oftheEndangeredSpeciesAct.

• Existing Great Lakesdischargeris anybuilding, structure, facility, or installation from
which thereis ormaybea “dischargeofpollutants”(asdefinedin 40CFR122.2)to the
GreatLakesSystem,that is not a newGreatLakesdischarger.

• Federal Indian reservation,Indian reservation,or reservationmeansall land within
thelimits ofanyIndianreservationunderthejurisdictionoftheUnited States
Government,notwithstandingtheissuanceofanypatent, andincluding rights-of-way
runningthroughthereservation.

• Final acutevalue (FAV) is (a) a calculatedestimateofthe concentration of a test
materialsuchthat 95 percentofthegenera(with which acceptableacutetoxicity tests
havebeenconductedon thematerial)havehigherGMAVs, or(b) theSMAV ofan
importantand/orcritical species,if theSMAV is lower thanthecalculatedestimate.

• Final chronic value(FCV) is (a) acalculatedestimateoftheconcentrationofatest
material suchthat 95 percentofthegenera(with which acceptablechronictoxicity tests
havebeenconductedonthematerial)havehigherGMCVs, (b) thequotientofanFAV
dividedby anappropriateacute-chronicratio, or(c) the SMCV ofan importantand/or
critical species,if theSMCV is lower thanthecalculatedestimateorthequotient,
whicheveris applicable. -

• Final plant value (FPV) is the lowestplant valuethat wasobtainedwith an important
aquaticplantspeciesin anacceptabletoxicity testfor whichtheconcentrationsofthetest
materialweremeasuredandthe adverseeffectwasbiologically important.

• • Genusmean acutevalue (GMAV) is thegeometricmeanoftheSMAVs for thegenus.
• Genusmeanchronic value(GMCV) is thegeometricmeanoftheSMCVsfor the

genus. -
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• Great Lakes meansLake Ontario,LakeErie, LakeHuron(includingLakeSt. Clair),
LakeMichigan,andLake Superior;andtheconnectingchannels(Saint Mary’s River,
SaintClair River,DetroitRiver,NiagaraRiver, andSaintLawrenceRiverto the
CanadianBorder).

• Great Lakes Statesand Great Lakes Tribes, or Great Lakes Statesand Tribes
means theStatesofIllinois, Indiana,Michigan,Minnesota,New York, Ohio,
Pennsylvania, andWisconsin,andanyIndianTribeasdefinedin thispartwhich is

locatedin wholeor in partwithin the drainage basin of the Great Lakes, and for which
- - EPAhasapprovedwaterquality standardsundersection303 ofthe CleanWaterAct or

which EPAhasauthorizedto administeranNPDESprogramundersection402 ofthe
Clean WaterAct.

• Great Lakes Systemmeansall the streams,rivers, lakesandotherbodiesof waterwithin
thedrainagebasinofthe GreatLakeswithin theUnitedStates.

• • Human cancercriterion (11CC) is aHumanCancerValue(HCV) for a pollutantthat
meetsthemimmumdatarequirementsfor TierI specified in appendixC ofthispart

• Humancancervalue(HCV) is themaximumambientwaterconcentrationof a
substanceatwhich alifetime ofexposurefrom either:drinking thewater,consumingfish
from thewater,andwater-relatedrecreationactivities;orconsumingfish from thewater,
andwater-relatedrecreationactivities,will representaplausibleupper-boundrisk of
contractingcancerofonein 100,000usingtheexposureassumptionsspecifiedin the
Methodologiesfor theDevelopmentofHumanHealthCriteriaandValues in appendix C
ofthispart. ‘

• Human noncancercriterion (HNC) is a HumanNoncancer Value (HNV) for a pollutant
thatmeetstheminimumdatarequirementsfor TierI specifiedin appendixC ofthispart.

• Humannoncancervalue(HNV) is themaximumambientwaterconcentrationofa
substanceatwhich adversenoncancereffectsarenot likely to occurin thehuman
populationfrom lifetime exposurevia either: drinkingthewater,consumingfish from the
water,andwater-relatedrecreationactivities;orconsumingfish from thewater,and
water-relatedrecreationactivitiesusingtheMethodologiesfor theDevelopmentof
Human.HealthCriteriaandValuesin appendixC ofthispart.

• Indian Tribe orTribe meansanyIndianTribe,band,group,orcommunityrecognized
by theSecretaryoftheInteriorandexercisinggovernmentalauthorityoveraFederal
Indianreservation.

• LC5O is a statisticallyorgraphicallyestimatedconcentrationthat is expectedto belethal
to 50 percentofa groupoforganismsunderspecifiedconditions.

• Load allocation (LA) is theportionofareceivingwater’s loadingcapacitythatis
attributedeitherto oneofits existingor futurenonpointsourcesorto naturalbackground
sources,asmorefully definedat40 CFR130.2(g). Nonpointsourcesinclude: in-place
contaminants,directwet anddrydeposition,groundwaterinflow, andoverlandrunoff.

• Loading capacityis thegreatestamountof loadingthatawatercanreceivewithout
violatingwaterqualitystandards.

• Lowestobservedadverseeffect level (LOAEL) is thelowesttesteddoseor
concentrationofasubstancewhich resultedin anobservedadverseeffectin exposedtest
organismswhenall higherdosesorconcentrationsresultedin thesameormoresevere
effects.
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• Method detection level is theminimumconcentrationofan analyte(substance)that can
bemeasuredandreportedwith a99 percentconfidencethattheanalyteconcentrationis
greaterthanzeroas determinedby theproceduresetforth in appendixB of40 CFRpart
136.

• Minimum Level (ML) is the concentrationatwhichtheentireanalyticalsystemmust
give arecognizablesignalandacceptablecalibrationpoint. TheML is theconcentration
in asamplethatis equivalentto theconcentrationofthe lowestcalibrationstandard
analyzed by a specific analytical procedure, assuming that all the method-specified
sampleweights,volumesandprocessingstepshavebeenfollowed.

• New GreatLakes discharger is anybuilding, structure,facility, or installationfrom
whichthereis ormaybea“dischargeofpollutants”(asdefinedin 40 CFR122.2)to the
GreatLakesSystem. -

• No observedadverseeffect level (NOAEL) is thehighesttesteddoseor concentration
of a substance which resulted in no observed adverse-effect in exposed test organisms
wherehigherdosesorconcentrationsresultedin an adverseeffect.

• No observedeffectconcentration(NOEC)is thehighestconcentrationoftoxicantto
which organismsareexposedin a full life cycleorpartial life-cycle (short-term)test,that
causesno observableadverseeffectson thetestorganisms(i.e., thehighestconcentration
oftoxicantin whichthevaluesfor theobservedresponsesarenotstatistically
significantlydifferent from thecontrols).

• Open watersof theGreatLakes(OWGLs)meansall ofthewaterswithin LakeErie,
LakeHuron(includingLakeSt. Clair), LakeMichigan,LakeOntario,andLakeSuperior
lakewardfrom aline drawnacrossthemouthoftributariesto theLakes,including all
watersenclosedby constructedbreakwaters,butnot includingtheconnectingchannels.

• Quantificationlevel is ameasurementoftheconcentrationofacontaminantobtainedby
usingaspecifiedlaboratoryprocedurecalibratedat aspecifiedconcentrationabovethe
methoddetectionlevel. It is consideredthelowestconcentrationat whichaparticular
contaminantcanbe quantitativelymeasuredusingaspecifiedlaboratoryprocedurefor
monitoringofthecontaminant. . - -

• Quantitativestructureactivity relationship(QSAR)orstructureactivity relationship
(SAR~is amathematicalrelationshipbetweenaproperty(activity) ofa chemicalanda
numberofdescriptorsofthechemical. Thesedescriptorsarechemicalorphysical
characteristicsobtainedexperimentallyorpredictedfrom thestructureofthechemical.

• Risk associateddose(RAD)is adoseofaknownorpresumedcarcinogenicsubstancein
(mg/kg)/daywhich, overa lifetime ofexposure,is estimatedto be associatedwith a
plausibleupperboundincrementalcancerrisk equalto onein 100,000.

• Speciesmeanacutevalue(SMAV) is thegeometricmeanoftheresultsofall acceptable
flow-throughacutetoxicity tests(forwhichtheconcentrationsofthetestmaterialwere
measured)with themostsensitivetestedlife stageofthespecies.Foraspeciesfor which
no suchresultis availableforthe’mostsensitivetestedlife stage,theSMAV is the
geometricmeanoftheresultsofall acceptableacutetoxicity testswith themostsensitive
testedlife stage.

• Speciesmeanchronicvalue(SMCV) is thegeometricmeanoftheresultsofall
acceptablelife-cycleandpartial life-cycletoxicity testswith thespecies;for aspeciesof
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fish for which no suchresultis available,theSMCV is thegeometricmeanof all
acceptableearlylife-stagetests.

• Stream designflow is thestreamflow thatrepresentscritical conditions,upstreamfrom
thesource,forprotectionofaquaticlife, humanhealth,orwildlife.

• Thresholdeffect is aneffectofasubstancefor whichthereis atheoreticalor empirically
established doseor concentrationbelowwhichtheeffectdoesnotoccur.
• Tier I criteria are numeric valuesderivedby useoftheTier I methodologiesin

appendixesA, C andD of thispart,themethodologyin appendixB of thispart,andthe
procedures in appendixF ofthispart,that eitherhavebeenadoptedasnumericcriteria

- • into awaterquality standardorareusedto implementnarrativewaterquality criteria. -

• Tier II valuesarenumericvaluesderivedby useoftheTierII methodologiesin
appendixesA andC ofthispart,themethodologyin appendixB of this part,andthe
proceduresin appendixFofthis part,that areusedto implementnarrativewaterquality

criteria. . -.

• Total maximumdaily load(TMDL) is thesumoftheindividual wasteload allocations
for point sourcesandload allocationsfor nonpointsourcesandnaturalbackground,as
morefully definedat40~CFR130.2(i). A TMDL setsandallocatesthemaximumamount
ofapollutantthatmaybe introducedinto awaterbody andstill assureattainmentand
maintenanceofwaterquality standards.

• Tributariesof theGreatLakesSystemmeansall watersoftheGreatLakesSystemthat
arenot openwatersoftheGreatLakes,orconnectingchannels.

• Uncertaintyfactor(UF) is oneofseveralnumericfactorsusedin operationallyderiving
criteriafrom experimentaldatato accountforthequality orquantityoftheavailabledata.

• Uptakeis acquisitionof asubstancefrom theenvironmentby anorganismasa resultof
anyactiveorpassiveprocess.

• Wasteload allocation(WLA) is theportionofa receivingwater’s loadingcapacitythat
is allocatedto oneof its existingor futurepoint sourcesofpollution, asmore fully
defined at 40 CFR130.2(h). In the absence of a TMDLapproved by EPA pursuantto 40
CFR130.7or anassessmentandremediationplandevelopedandapprovedin accordance
with procedure3.A ofappendixF ofthis part,aWLA is theallocationfor an individual
point source,that ensuresthatthe level ofwaterquality to beachievedby thepoint
sourceis derivedfrom andcomplieswith all applicablewaterquality standards.

• Wet weatherpoint sourcemeansanydiscernible,confinedanddiscreteconveyance
from whichpollutantsare,ormaybe, dischargedastheresultofawetweatherevent.
Dischargesfrom wetweatherpoint sourcesshallinclude only: dischargesofstorm water
from amunicipalseparatestormsewerasdefinedat40 CFR122.26(b)(8);stormwater
dischargeassociatedwith industrialactivity asdefinedat 40CFR122.26(b)(14);
dischargesof stormwaterandsanitarywastewaters(domestic,commercial,and
industrial)from acombinedseweroverflow; oranyotherstormwaterdischargefor
which apermitis requiredundersection402Q)oftheCleanWaterAct. A stormwater
dischargeassociatedwith industrialactivity which is mixedwith processwastewatershall
notbeconsideredawetweatherpoint source.
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