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WHY WET?WHY WET?
Implements National Policy Implements National Policy ““discharge of toxic pollutants discharge of toxic pollutants 
in toxic amounts be prohibitedin toxic amounts be prohibited””

Directly implements StatesDirectly implements States’’ numeric or narrative criteria numeric or narrative criteria 
““no toxics in toxic amountsno toxics in toxic amounts””

Whole effluent approach to toxics control for protection of Whole effluent approach to toxics control for protection of 
aquatic life uses acute and chronic toxicity tests to aquatic life uses acute and chronic toxicity tests to 
measure toxicity of effluentsmeasure toxicity of effluents

PermitteePermittee’’s in compliance with chemical limits s in compliance with chemical limits -- effluent effluent 
still toxic still toxic 

Cost effective approach in controlling toxic dischargesCost effective approach in controlling toxic discharges
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HOW IS A TOXICITY TEST HOW IS A TOXICITY TEST 
CONDUCTED?CONDUCTED?
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EARLY EPA WET PROGRAMEARLY EPA WET PROGRAM

1974, Region 4 conducted on1974, Region 4 conducted on--site acute testssite acute tests
1976, selected industrial facilities conducted acute tests1976, selected industrial facilities conducted acute tests
1982, SETAC workshop evaluated EPA WET testing1982, SETAC workshop evaluated EPA WET testing
1983, began use of short1983, began use of short--term chronic testingterm chronic testing
1983, WET as a predictor of receiving water toxicity    1983, WET as a predictor of receiving water toxicity    
evaluated evaluated 
1984, EPA policy recommended use of WET limits in    1984, EPA policy recommended use of WET limits in    
NPDES permitsNPDES permits
1985, EPA TSD for toxics control1985, EPA TSD for toxics control
1991, EPA revised the TSD for toxics control1991, EPA revised the TSD for toxics control



WET TESTING FOR AQUATIC WET TESTING FOR AQUATIC 
LIFE PROTECTIONLIFE PROTECTION

EPA promulgated test methods and guideline test EPA promulgated test methods and guideline test 
methodsmethods
Acute and shortAcute and short--term chronic teststerm chronic tests
Surrogate fresh and marine test species using tropic Surrogate fresh and marine test species using tropic 
level approach for sensitivity evaluationlevel approach for sensitivity evaluation
–– fishfish
–– invertebratesinvertebrates
–– plantsplants

Measures aggregate toxic effect of effluents or receiving Measures aggregate toxic effect of effluents or receiving 
waterswaters
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TOXICITY TESTING TOOL USESTOXICITY TESTING TOOL USES

Toxicity testing is applicable and been Toxicity testing is applicable and been 
successful to assess or develop:successful to assess or develop:
–– municipal and industrial effluentsmunicipal and industrial effluents
–– ambient waters (assessing for 303 ambient waters (assessing for 303 

impairment)impairment)
–– stormwatersstormwaters
–– WQC developmentWQC development
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TIERED APPROACH TO AMBIENT TIERED APPROACH TO AMBIENT 
TESTINGTESTING

Initial surveys intended to characterize watershed Initial surveys intended to characterize watershed 
or waterbody sites over several years or or waterbody sites over several years or 
hydrologic cycles hydrologic cycles -- sampling may be monthlysampling may be monthly

Focused followFocused follow--up studies may include:up studies may include:
–– Increased number of sites and frequency of Increased number of sites and frequency of 

samplingsampling

–– TIEs conductedTIEs conducted

–– Evaluation monitoring to assess toxicity Evaluation monitoring to assess toxicity 
reduction/remediation effortsreduction/remediation efforts
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FACTORS TO CONSIDER WHEN FACTORS TO CONSIDER WHEN 
SELECTING SAMPLING SITESSELECTING SAMPLING SITES
Significant source of flow or loads into the Significant source of flow or loads into the 
watershed?watershed?
Representative type of drainage (agriculture, Representative type of drainage (agriculture, 
urban, mining, etc.)?urban, mining, etc.)?
Receives runoff from particular land use?Receives runoff from particular land use?
Predicted or suspected toxicity?Predicted or suspected toxicity?
““IntegratorIntegrator”” site indicative of inputs and/or of site indicative of inputs and/or of 
waterway (e.g., near mouth of river)waterway (e.g., near mouth of river)
Previously identified toxicity?Previously identified toxicity?
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INTEGRATED APPROACH TO INTEGRATED APPROACH TO 
WATER QUALITYWATER QUALITY--BASED TOXICS BASED TOXICS 

CONTROLCONTROL

ChemicalChemical--specific approachspecific approach

Whole effluent toxicity approachWhole effluent toxicity approach

Biological criteria approachBiological criteria approach



WATER QUALITY WATER QUALITY 
STANDARDS AND WETSTANDARDS AND WET



WATER QUALITY STANDARDS WATER QUALITY STANDARDS 
THREE PARTSTHREE PARTS

Designated usesDesignated uses

Criteria (narrative and numeric) to Criteria (narrative and numeric) to 
protect designated usesprotect designated uses

Antidegradation policyAntidegradation policy



WATER QUALITY CRITERIA WATER QUALITY CRITERIA 
COMPONENTSCOMPONENTS

Magnitude: maximum allowable concentration of Magnitude: maximum allowable concentration of 
WETWET

Duration: period of time over which the receiving Duration: period of time over which the receiving 
water concentration is averagedwater concentration is averaged

Return frequency: designation of how often the Return frequency: designation of how often the 
criterion may be exceeded without impacting the criterion may be exceeded without impacting the 
organisms in the water bodyorganisms in the water body



EPA TDS RECOMMENDATION EPA TDS RECOMMENDATION 
FOR ACUTE TOXICITYFOR ACUTE TOXICITY

MagnitudeMagnitude == 0.3 TUa0.3 TUa
DurationDuration == one hourone hour
FrequencyFrequency == once in three yearsonce in three years



EPA TDS RECOMMENDATION FOR EPA TDS RECOMMENDATION FOR 
CHRONIC TOXICITYCHRONIC TOXICITY

MagnitudeMagnitude == 1.0 TUc1.0 TUc
DurationDuration == 4 days4 days
FrequencyFrequency == once in three yearsonce in three years
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WET in PERMITSWET in PERMITS
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Permit Conditions for WETPermit Conditions for WET

Chronic or acute Chronic or acute 
teststests
Test species and Test species and 
methodsmethods
Monitoring Monitoring 
frequencyfrequency
Sample collectionSample collection
Test type and Test type and 
durationduration
Statistical endpointStatistical endpoint

Selection of dilution Selection of dilution 
water / serieswater / series
Reference toxicant Reference toxicant 
testingtesting
Other QA conditionsOther QA conditions
Test reviewTest review
Steps to address Steps to address 
toxicitytoxicity
ReRe--opener conditionopener condition
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METHOD MANUALSMETHOD MANUALS

Health and safetyHealth and safety
Quality assuranceQuality assurance
Facilities, equipment, Facilities, equipment, 
suppliessupplies
Test organismsTest organisms
Dilution waterDilution water
Effluent sampling and Effluent sampling and 
handlinghandling
Test methodsTest methods
Report preparationReport preparation
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Test Species and MethodsTest Species and Methods
Choose EPA test methodsChoose EPA test methods
–– Acute freshwater and marine Acute freshwater and marine -- 5th edition5th edition
–– Chronic freshwater Chronic freshwater –– 4th edition4th edition
–– Chronic marine East Coast Chronic marine East Coast –– 3rd edition3rd edition
–– Chronic marine West Coast Chronic marine West Coast –– 1st edition1st edition

Recommend multiRecommend multi--species screening with a fish, species screening with a fish, 
invertebrate, and alga for chronic testinginvertebrate, and alga for chronic testing

Recommend multiRecommend multi--species screening with a fish and species screening with a fish and 
invertebrate for acute testinginvertebrate for acute testing

Continue testing with most sensitive speciesContinue testing with most sensitive species
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SPECIESSPECIES TEST TYPETEST TYPE TOXICANTSTOXICANTS ENDPOINTSENDPOINTS

FishFish Fathead MinnowFathead Minnow
Pimephales Pimephales 
promelas promelas 

77--day day 
renewalrenewal

AmmoniaAmmonia
ChlorineChlorine

GrowthGrowth
SurvivalSurvival

InvertebrateInvertebrate Water FleaWater Flea
Ceriodaphnia dubiaCeriodaphnia dubia

77--day day 
renewalrenewal

PesticidesPesticides
SurfactantsSurfactants

ReproductionReproduction
SurvivalSurvival

PlantPlant Green AlgaGreen Alga
Selenastrum Selenastrum 
capricornutumcapricornutum

9696--hour hour 
nonnon--renewalrenewal

MetalsMetals
HerbicidesHerbicides

GrowthGrowth

SHORTSHORT--TERM CHRONIC FRESHWATER TEST TERM CHRONIC FRESHWATER TEST 
METHODSMETHODS
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SHORTSHORT--TERM CHRONIC WEST COAST TERM CHRONIC WEST COAST 
MARINE TEST METHODSMARINE TEST METHODS

SPECIESSPECIES TEST TYPETEST TYPE TOXICANTSTOXICANTS ENDPOINTSENDPOINTS

FishFish TopsmeltTopsmelt
Atherinops affinis Atherinops affinis 

77--day day 
renewalrenewal

AmmoniaAmmonia
ChlorineChlorine

GrowthGrowth
SurvivalSurvival

InvertebrateInvertebrate Red Abalone Red Abalone 
Haliotis rufescensHaliotis rufescens

4848--hour hour 
nonnon--renewalrenewal

Metals,Metals,
SurfactantsSurfactants

LarvalLarval
DevelopmentDevelopment

Mussel and OysterMussel and Oyster
Mytilus/CrassostreaMytilus/Crassostrea

4848--hour hour 
nonnon--renewalrenewal

Metals,Metals,
ChlorineChlorine

LarvalLarval
DevelopmentDevelopment

MysidMysid
Holmesimysis costataHolmesimysis costata

77--day day 
renewalrenewal

MetalsMetals
InsecticidesInsecticides

GrowthGrowth
SurvivalSurvival

Urchin/Sand DollarUrchin/Sand Dollar
S. purpuratusS. purpuratus
D. excentricusD. excentricus

<1<1--hourhour
4848--9696--hour hour 
nonnon--renewalrenewal

Metals,Metals,
ChlorineChlorine

FertilizationFertilization
LarvalLarval
DevelopmentDevelopment

PlantPlant Giant KelpGiant Kelp
Macrocystis pyriferaMacrocystis pyrifera

4848--hour hour 
nonnon--renewalrenewal

MetalsMetals
HerbicidesHerbicides

GrowthGrowth
GerminationGermination
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ACUTE TEST METHODSACUTE TEST METHODS
WATER TYPEWATER TYPE SPECIESSPECIES TOXICANTTOXICANT SALINITYSALINITY

FishFish FreshwaterFreshwater Fathead MinnowFathead Minnow
Pimephales promelasPimephales promelas

Ammonia,Ammonia,
ChlorineChlorine

11--66‰‰

FreshwaterFreshwater Rainbow TroutRainbow Trout
Oncorhychus mykissOncorhychus mykiss

Ammonia,Ammonia,
ChlorineChlorine

11--22‰‰

MarineMarine SilversideSilverside
Menidia beryllinaMenidia beryllina

Ammonia,Ammonia,
ChlorineChlorine

11--3636‰‰

InvertebrateInvertebrate FreshwaterFreshwater Water FleaWater Flea
Ceriodaphnia dubiaCeriodaphnia dubia

PesticidesPesticides 11--33‰‰

FreshwaterFreshwater Water FleaWater Flea
D. pulex D. pulex andand D. magnaD. magna

PesticidesPesticides 11--66‰‰

MarineMarine Atlantic MysidAtlantic Mysid
Mysidopsis bahiaMysidopsis bahia

Metals,Metals,
InsecticidesInsecticides

1515--3636‰‰

MarineMarine TopsmeltTopsmelt
Atherinops affinisAtherinops affinis

Ammonia,Ammonia,
ChlorineChlorine

55--3636‰‰

MarineMarine Pacific MysidPacific Mysid
Holmesimysis costataHolmesimysis costata

Metals,Metals,
InsecticidesInsecticides

3232--3636‰‰
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LARGE VOLUME TESTSLARGE VOLUME TESTS
(Fathead Minnow, Mysids, Topsmelt)(Fathead Minnow, Mysids, Topsmelt)

Photograph by Konrad Schmidt
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SMALL VOLUME TESTSSMALL VOLUME TESTS

Abalone veliger 
larva

Urchin pluteus 
larva

Giant kelp 
sporophyte

http://www.epa.gov/ecotox/
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CeriodaphniaCeriodaphnia TESTTEST
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SelenastrumSelenastrum TESTTEST
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RELATIVE SENSITIVITYRELATIVE SENSITIVITY
Ammonia Ammonia 

ECEC5050 (mg/L)(mg/L)
Copper Copper 

ECEC5050 (ug/L)(ug/L)
Urchin DevelopmentUrchin Development 0.070.07 Mussel DevelopmentMussel Development 88
Abalone DevelopmentAbalone Development 0.080.08 Abalone DevelopmentAbalone Development 99
Mussel DevelopmentMussel Development 0.190.19 Urchin DevelopmentUrchin Development 1515
Topsmelt SurvivalTopsmelt Survival 0.560.56 Pacific Mysid SurvivalPacific Mysid Survival 1717
Fathead SurvivalFathead Survival 0.610.61 Urchin FertilizationUrchin Fertilization 2828
Pacific Mysid SurvivalPacific Mysid Survival 0.840.84 Ceriodaphnia SurvivalCeriodaphnia Survival 3535
Kelp GerminationKelp Germination 1.331.33 Fathead SurvivalFathead Survival 4444
Kelp GrowthKelp Growth 1.351.35 Kelp GrowthKelp Growth 9090
Urchin FertilizationUrchin Fertilization >1.40>1.40 Kelp GerminationKelp Germination 9191
Ceriodaphnia SurvivalCeriodaphnia Survival 1.491.49 Atlantic Mysid SurvivalAtlantic Mysid Survival 178178
Atlantic Mysid SurvivalAtlantic Mysid Survival 2.302.30 Topsmelt SurvivalTopsmelt Survival 238238
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EPA METHOD HISTORYEPA METHOD HISTORY

On October 16, 1995, EPA promulgated WET test methods On October 16, 1995, EPA promulgated WET test methods 
and added them to the list of EPA methods approved and added them to the list of EPA methods approved 
under Section 304(h) of the CWA (40 CFR 136).under Section 304(h) of the CWA (40 CFR 136).
These methods were subsequently challenged and under a These methods were subsequently challenged and under a 
settlement agreement, EPA conducted a roundsettlement agreement, EPA conducted a round--robin study robin study 
which evaluated 12 of the test methods.which evaluated 12 of the test methods.
EPA also prepared a WET test methods guidance EPA also prepared a WET test methods guidance 
document test method variability guidance document.document test method variability guidance document.
November 19, 2002, EPA promulgated revised WET test November 19, 2002, EPA promulgated revised WET test 
methods. [67 FR 69952, November 19, 2002]methods. [67 FR 69952, November 19, 2002]
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EPA METHOD HISTORY (cont)EPA METHOD HISTORY (cont)
In Edison Electric Institute et al. v. EPA, 391 F.3d 1267 In Edison Electric Institute et al. v. EPA, 391 F.3d 1267 
(D.C. Cir. 2004), the Court found that:(D.C. Cir. 2004), the Court found that:
–– EPA reasonably validated the standardized testing EPA reasonably validated the standardized testing 

procedures, including their precision and bias, as well procedures, including their precision and bias, as well 
as their high rates of successful test completion.as their high rates of successful test completion.

–– The methods did not produce unacceptably variable The methods did not produce unacceptably variable 
results.results.

–– The method procedures (i.e., replication and The method procedures (i.e., replication and 
comparison to controls) adequately compensated for comparison to controls) adequately compensated for 
the inability to determine a method detection limit, and the inability to determine a method detection limit, and 

–– The results produced with methods were The results produced with methods were 
representative of receiving water toxicity, including representative of receiving water toxicity, including 
receiving waters of the arid West.receiving waters of the arid West.
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Monitoring FrequencyMonitoring Frequency

Other considerations:Other considerations:
–– Intermittent dischargeIntermittent discharge
–– Compliance recordCompliance record
–– Effluent variabilityEffluent variability

Possible Testing Frequency Volume of Discharge

Monthly > 1 MGD

Quarterly < 1 MGD
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Sample Collection and HandlingSample Collection and Handling

Composite or grab sampleComposite or grab sample
–– Effluent variabilityEffluent variability
–– Continuous or intermittent dischargeContinuous or intermittent discharge
–– LogisticsLogistics

Handling and shippingHandling and shipping
–– ChillChill
–– Measure TRC immediatelyMeasure TRC immediately
–– 36 hr holding time36 hr holding time
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Test Type and DurationTest Type and Duration

Acute tests are conducted as:Acute tests are conducted as:
–– Static nonStatic non--renewal, static renewal, or flowrenewal, static renewal, or flow--

through testthrough test
–– Test duration Test duration -- 24, 48, or 96 hours24, 48, or 96 hours

Chronic tests are conducted as:Chronic tests are conducted as:
–– Test type specified in methods manualTest type specified in methods manual
–– Test duration Test duration -- 9 days or less9 days or less
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Statistical EndpointsStatistical Endpoints

AcuteAcute
–– LC/EC50LC/EC50
–– NOAECNOAEC
–– Pass/failPass/fail

ChronicChronic
–– EC/IC25EC/IC25
–– NOECNOEC
–– Pass/failPass/fail
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Dilution Series SelectionDilution Series Selection

Effluent testingEffluent testing
–– MultiMulti--concentration test:concentration test:

5 test concentrations + control5 test concentrations + control
–– Single concentration test:Single concentration test:

Critical test concentration + controlCritical test concentration + control

Stormwater & ambient water testing Stormwater & ambient water testing 
–– Single concentration testSingle concentration test
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Reference Toxicant TestingReference Toxicant Testing

Reference toxicant testing should use Reference toxicant testing should use 
same reference toxicant over time and same reference toxicant over time and 
same test conditions, dilution water, same test conditions, dilution water, 
data analysis as used with the effluent.data analysis as used with the effluent.

Outside culture: concurrent testingOutside culture: concurrent testing

InIn--house culture: monthly testinghouse culture: monthly testing
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Other Permit ConditionsOther Permit Conditions
Must meet Must meet ““requiredrequired”” Test Conditions Test Conditions 
and TAC for test methodand TAC for test method

MultiMulti--concentration tests must be concentration tests must be 
reviewed following EPA/821reviewed following EPA/821--BB--0000--004 004 
(2000)(2000)

Chronic tests must achieve PMSD Chronic tests must achieve PMSD 
when using NOEC as statistical when using NOEC as statistical 
endpointendpoint
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Steps to Address ToxicitySteps to Address Toxicity
11--2 page TRE 2 page TRE ““fire planfire plan””

Accelerated testing languageAccelerated testing language
–– accelerated monitoring consist of six accelerated monitoring consist of six 

WET tests conducted at approximately WET tests conducted at approximately 
22--week intervals over a 12week intervals over a 12--week period.  week period.  
During this accelerated monitoring During this accelerated monitoring 
phase, if more than one sample phase, if more than one sample 
demonstrates an unacceptable level of demonstrates an unacceptable level of 
toxicity, the permittee must initiate the toxicity, the permittee must initiate the 
TRE work plan. TRE work plan. 

Include TRE / TIE languageInclude TRE / TIE language
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CONCLUSIONSCONCLUSIONS

WET program highly successful in WET program highly successful in 
controlling toxic dischargescontrolling toxic discharges

Useful tool in water quality control Useful tool in water quality control 
programs programs –– watershed assessmentwatershed assessment

Statutory and regulatory basis for WET Statutory and regulatory basis for WET 
is well establishedis well established

The context WET of NPDES permitting The context WET of NPDES permitting 
is defensibleis defensible
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ContactsContacts

Debra DentonDebra Denton
denton.debra@epa.govdenton.debra@epa.gov
916.341.5520916.341.5520

Robyn StuberRobyn Stuber
Stuber.robyn@epa.govStuber.robyn@epa.gov
415.972.3524415.972.3524

mailto:denton.debra@epa.gov
mailto:Stuber.robyn@epa.gov
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