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Topics

• Background 
• Rationale for new taxa 
• Phase One - species/test methods
• Overview of each method
• Method validation plans
• Intra and Interlaboratory plans
• Phase Two – species/test methods

Disclaimer: This presentation does not necessarily reflect the views or the policies of the USEPA.



WET Effluent Test Methods 

• EPA finalized the Part 136 of the Clean Water Act (CWA) rulemaking and 
incorporated the methods by reference in 2002.

• EPA promulgated 16 methods for acute and short term test species to use to estimate 
acute and chronic toxicity, see Table IA in the 40CFR.

• EPA’s test methods must be followed as they are written, methods are ‘codified’ in 
regulation.

• NPDES permits and permit re-issuance incorporate the method/manuals into the 
permit; along with clarifications and errata.



Table IA 40 CFR 136.3  Freshwater Marine Acute & Short-term 
Chronic Test Methods for Effluents & Ambient Waters

Method Manuals are Incorporated by reference, “Methods for Freshwater &/or Marine Acute and Short-term Chronic Tests”, cf., www.epa.gov/cwa-methods/whole-effluent-toxicity-methods

Green algae 
Selenastrum subcapitata 
96h static/one sample
Short-term Chronic Method 1003.0 
(known as Raphidocelis subcapitata)

Cladoceran
Ceriodaphnia dubia 
48 h 
Acute Method 2002.0

Fathead minnow
Pimephales promelas 
7-d, daily renewal or Teratogenicity Test 8-d
Short-term Chronic Methods 1000.0 & 1001.0

Cladocerans, 
Daphnia magna & Daphnia pulex 
48 h
Acute Method 2021.0 

Rainbow trout ~28 d old Photo by George Novak

Rainbow trout and Brown Trout 
Oncorhynchus mykiss & Salvelinus fontinalis 
48 or 96 h
Acute Method 2019.0

Toxicity, 
acute, fresh 
water 
organisms, 
LC50, percent 
effluent

Toxicity, 
chronic, fresh 
water 
organisms, 
NOEC or IC25, 
percent 
effluent

Fathead minnow, Pimephales promelas 
& Bannerfish Shiner, Cyprinella leedsi 
48 or 96 h
Acute Method 2000.0

Cladoceran
Ceriodaphnia dubia 
7-d renewal, daily
Short-term Chronic Method 
1002.0

http://www.epa.gov/cwa-methods/whole-effluent-toxicity-methods


Species Selection for Application to WET

• Identification of the specific WET methods to be by Office of Wastewater 
Management (OWM) and identified as a need by the EPA Water Divisions

• Toxicity testing standard methods are needed in the evaluation of effluents 
and ambient waters

• point sources, 
• resource extraction (i.e., waters with elevated ions and/or conductivity), 
• agricultural activities (i.e., waters with complex pesticide mixtures). 

• Initial WET test development and validation will focus on refining the 
development of assays with

• Mussel, fatmucket (Lampsilis siliquoidea)
• Cladoceran, Daphnia magna – 4-d Short Term Chronic



Method Development:  Freshwater Invertebrate:  Mussel 
Species, Fatmucket (Lampsilis siliquoidea)

• Mussels are widely distributed in North America and are long lived, living from 2 to several decades
• Unusual and complex mode of reproduction.  
 A brief, obligatory parasitic stage on fish or other host organisms called glochidia. 
 Glochidia and juvenile mussels are ecologically and physiologically different from adult mussels, 

protection of habitat quality of adult life stages may not be protective of glochidia or juvenile life 
stages of freshwater mussels. 

 Distributions of adult mussels are dependent both on the presence of host fish and on microhabitat 
conditions.

 Long-term brooder, available through the year for culture and testing and the fatmucket can be cultured 
in the laboratory

Photos courtesy of C. Barnhart

~2-month-old fatmucket
(~2 mm length)

Newly metamorphosed 
~2-d-old fatmucket 
(0.25-0.30 mm length)

Adult fatmucket



Freshwater Invertebrate, Mussel:  
Fatmucket,  Lampsilis siliquoidea

• Fatmucket 
• Demonstrated to be among the most sensitive of the 

various aquatic species to some contaminants, including 
ammonia, chloride, sulfate, potassium, copper, nickel, 
and zinc. 

• Has been successfully used in toxicity testing to support 
water quality criteria development

ASTM mussel standard methods include:
• Acute 24-h with glochidia (endpoint: viability)
• Acute 96-h with juvenile mussels (survival)
• Chronic 28-d with juvenile mussels (survival, growth)



• Results from a project with 
USGS-Columbia.

• Found variation in growth 
among the labs depending on 
experience level with mussels: 
• 1- to 3-week-old fatmucket grew 

substantially over 7-d period, 
average length increases 20-30%

Interlaboratory Evaluation of the 7-d mussel growth test

Laboratory
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Method Development:  Daphnia magna 4-d

Test Overview
• Static-renewal, 4 d
• 25 ± 1°C
• Survival and growth (mean dry weight) 

(required)
• ≥ 90% or greater control survival and growth 

10X initial dry weight  (required)
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Considerations and Recommendations for 
Validation of a New Method

• Study Plan
• Rationale
• Method Procedures
• Test Conditions
• QA/QC
• Endpoints (biological)
• Sensitivity, Side-by-Side testing with existing approved mehtods
• Intra and Interlaboratory Precision 
• Sample Types, effluents and chemicals
• Nationwide Use Requirements



Second Phase:  Methods for WET Testing 
Potential species and test methods

• Mayfly (Neocloeon triangulifer) 
• 96 h acute 
• short-term chronic growth test

• Trout, rainbow trout (Oncorhynchus mykiss); brook trout (Salvelinus
Fontinalis.
• 7-d growth test 

• Amphipod, Hyalella azteca
• 96 h acute test (survival) and 
• short-term growth test (10-d, 28-42 days)

• Midge, Chironomus dilutus
• 96 h acute test (survival) and 
• short-term growth test (10-d, 20-56 days)

• Plant species
• Lemna minor (duckweed) 



Freshwater Invertebrate, Mayfly, Neocloeon 
triangulifer (RARE project)

• Mayflies have been shown to be a sensitive species 
when tested with several metals and major ions.

• Parthenogenic species
• Has been demonstrated to be particularly sensitive to major 

ions, including chloride and sulfate that are components of 
water conductivity) and metals 

• Have been successfully used in toxicity testing to support 
water quality criteria development. 

[Genus name changed from Centroptilum to Neocloeon]

Mayfly, Neocloeon triangulifer clone WCC-2 (Stroud WRC)



Mayfly, Neocloeon (Centroptilum) triangulifer  
(Ephemeroptera: Baetidae)

• EPA Cincinnati developed a culture and generated toxicity data
• Weaver et al. (developed a culture method for Neocloeon triangulifer 

(Part 1) 
• Struewing et al compared the sensitivities of larval mayflies to several 

reference toxicants (NaCl, KCl, and CuSO4)  (Part 2) using a 14-d test 
(growth endpoint).

• Studies that measured 7-d growth and survivorship in 
• NaCl 1-d, 3-d, 5-d-old larvae
• Interlaboratory evaluation with 1-d old larvae from 5 different 

laboratory cultures (two U.S. EPA, USGS, University of Illinois, and 
Ontario Ministry of the Environment). 

• Compared 7-d vs 14 d growth IC25s



RARE PROJECT: Development/Improvement of 
Methods for using Mayflies in WET Tests

• Goal of assessing mayflies as a species for WET test 
procedures. 

• acute (4-d) and 
• short-term chronic (7-d)

• Evaluated the optimum organism age at start of test with goal 
of finding best combination of maximum sensitivity and 
minimum test duration.

• Investigated influence of various aspects of diatom culture 
technique on food quality and therefore mayfly growth. 

• See platform 227 at 10 a.m. Refining culturing and effluent testing 
methods for the mayfly, Neocloeon triangulifer, by DJ Soucek



Trout, Midge, Amphipod, Plant

Trout, rainbow trout (Oncorhynchus mykiss)
• Rainbow trout - 3 to 6 days post swim-

up fry (age, 15–25 days)
• brook trout - 12 to 20 days post-swim-

up fry (age, 30–45 days).
• 15 C
• 5 fish/400 ml solution/4 reps
• 0.5 ml brine shrimp/beaker, twice daily
• 7-d growth test ‡90% Control survival and 

minimum growth

• 1.5X initial x dry weight

Amphipod and midge
• Variations of existing methods
• 96 h and 7-day exposures
• Hyalella azteca and Chironomus 

dilutus
• 23 C
• Endpoints - 96 h acute test 

(survival) and short-term growth 
test 

Plant species
• Lemna minor 

(duckweed) 



Method Study Plans
• Refine the method procedures for both the mussels and Daphnia magna for acute and 

chronic toxicity.
• Study Plan and Rationale
• Method Procedures and Test Conditions
• QA/QC
• Endpoints
• Sensitivity with other current test species
• Interlaboratory precision 
• Nationwide Use requirements

• Perform testing with chemicals of various mode of action and conduct the tests in two 
laboratories (Duluth and Cincinnati)

• Evaluate the test method with effluents provided by the Regions. 

• Establish a workgroup from govt, academia, and private sector for incorporating 
options in the method development.

• Prepare test method guidance.
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