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Objective of Presentation

 Provide an overview of species screening

 Provide recommended toxicity test 

review approach in support of an 

independent validation of toxicity test 

data
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Species Screening

3



Species Screening Requirements

• NPDES permits in some regions require the 

performance of species screening prior to permit 

renewal 

• Species Screening Study Plan required in most new 

permits

• Objective is to select the most sensitive species for 

future compliance monitoring

• Is an element in the State Board draft toxicity policy



Typical NPDES Chronic Test Species

Algae Invertebrates Fish



Species Screening Requirements
• Species selection for Species Screening can be based on:

– Ocean Plan

– Inland Surface Waters, Enclosed Bays, and Estuaries Plan

– the permit

• Marine/Estuarine - typically 5 species (freshwater and marine), 

including at least one “plant”, one invertebrate, and one fish in 

Round 1, and then 3 species in Rounds 2 & 3

• Freshwater - typically 3 species in Rounds 1-3

• May include acute species screening as well

• Most sensitive species = compliance monitoring species



Toxicity Report Review
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Fundamentals of Toxicity 

Testing
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Overview of Review Steps

 Sampling and Sample Handling

 Test Acceptability Criteria (TAC)

 Test Conditions

 Statistical Methods

 Concentration Response Relationships

 Reference Toxicant Tests

 Test Variability (e.g., PMSD)
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Sampling and Sample 

Handling

 Hold time is 36 hours for initial use; 

 Use for test solution renewals for up to 72 hours 

after first use for renewals                                  

(need COC and test data sheets to review)

 Chilled to 0-6˚C during or 

immediately after collection

 Store at 0-6˚C
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Overview of Review Steps

 Sampling and Sample Handling

 Test Acceptability Criteria (TAC)

 Test Conditions

 Statistical Methods

 Concentration Response Relationships

 Reference Toxicant Test

 Test Variability (e.g., PMSD)
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Test Acceptability Criteria

 Test must meet method specified Test 

Acceptability Criteria (TAC) to be valid
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Test Acceptability Criteria
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Species Endpoint TAC1

Selenastrum

capricornutum

Growth

(Cell Density)

• ≥1.0 x 106 cells/mL in control

• ≤20% CV in control

Ceriodaphnia

dubia

Survival • ≥80% control survival 

Reproduction2 • 3-brood reproduction avg.≥15 

neonates/female in control

• 3-broods in 60% of females in 8 days 

(need datasheets to review)

• ≤ 2 males in control3

Pimephales

promelas

Survival • ≥80% control survival 

Growth2 • ≥0.25 mg average weight per surviving 

fish in control

1 - Test acceptability criteria are summarized in the corresponding summary of test conditions and 

test acceptability criteria table for each test method. These tables are included in the handout

2 – Based on number of surviving organisms

3 – Not in in the corresponding summary of test conditions and test acceptability criteria table, in 

protocol narrative



Chronic Ceriodaphnia dubia Test

Test Acceptability Criteria
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Test Acceptability Criteria
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Chronic Ceriodaphnia dubia Test



Overview of Review Steps

 Sampling and Sample Handling

 Test Acceptability Criteria (TAC)

 Test Conditions

 Statistical Methods

 Concentration Response Relationships

 Reference Toxicant Tests

 Test Variability (e.g., PMSD)
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Test Conditions

 Test method protocol specifies “required” 

and “recommended” test conditions

 Required test conditions must be met, or test is invalid:

 Test type, duration, age or organisms, test endpoints, solution 

renewal frequency, etc.

 Recommended test conditions should be met; degree of 

departure may invalidate test.

 These conditions include test chamber size, solution volume, light 

intensity, etc.
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Test Conditions

 Required and recommended designations are clearly 

identified for test conditions summarized in the table

 Test conditions not found in the summary of test 

conditions table:

 D.O. ≥ 4 mg/L, pH 6-9 (not in table)

 Need test data sheets to evaluate test conditions

Note: There is a difference between invalidation and 

qualification of a test
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Report Review Examples

19

Example #1: Test Conditions

 Toxicity to chronic C. dubia repro. in 100% effluent 

 D.O. < 4 mg/L on 2 consecutive days

 Chronic C. dubia test cannot be aerated while in-progress

 Nothing else notable uncovered during report review, 

all test acceptability criteria were met

 Since effluent toxicity cannot be distinguished from 

artifactual toxicity due to low D.O., test is invalid



Overview of Review Steps

 Sampling and Sample Handling

 Test Acceptability Criteria (TAC)

 Test Conditions

 Statistical Methods

 Concentration Response Relationships

 Reference Toxicant Tests

 Test Variability (e.g., PMSD)
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Statistical Methods
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In Region 2, TUc = 100/EC25

NOEC: The highest effluent 

concentration where there is not a 

statistically significant reduction 

compared to the control

A point estimate value     

(e.g. EC50, IC25) is 

calculated only if a dilution 

series is performed 



Statistical Methods

 Verify the recommended statistical flow 

chart was followed

 CETIS default is to 

follow flow chart
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Ex: chronic fathead 

minnow; survival



Statistical Methods

 TST statistic is a new tool that can be used to 

qualify results of hypothesis testing (i.e. NOEC)

 Has begun to appear in Region 1 & 5 permits:

 IWC vs. Control

 May yield different results than NOEC, beneficial 

for chronic tests with high precision and effects 

<25%
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Report Review Examples
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Example #2: Statistics



Overview of Review Steps

 Sampling and Sample Handling

 Test Acceptability Criteria (TAC)

 Test Conditions

 Statistical Methods

 Concentration Response Relationships

 Reference Toxicant Tests

 Test Variability (e.g., PMSD)
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Concentration Response Relationships
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 If testing with a dilution series, concentration 

response relationship must be reviewed to ensure 

calculated results are interpreted correctly (per EPA 

821-B-00-004)

 3 potential outcomes

 Concentration-response curves are reliable and should be reported

 Concentration-response curves are anomalous and should be explained

 Concentration-response curves are inconclusive and test my require 

being repeated



Anomalous

Concentration Response Relationships
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Reliable

Inconclusive



Overview of Review Steps

 Sampling and Sample Handling

 Test Acceptability Criteria (TAC)

 Test Conditions

 Statistical Methods

 Concentration Response Relationships

 Reference Toxicant Tests

 Test Variability (e.g., PMSD)
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Reference Toxicant Tests

 Reference toxicant tests represent a “positive 

control”

 Often performed concurrently, as required by SIP

 Organisms exposed to standard concentrations 

of the selected toxicant

 Organism response evaluated against testing 

laboratory’s 20-test performance history

 Response outside control limits indicates unusual 

or anomalous sensitivity
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Reference Toxicant Test

 Reference toxicant test results plotted on control chart

 Results falling outside of control chart limits (±2 and ±3 SD) 

are to be evaluated to determine validity of associated effluent test

 Reference toxicant test should not to be used as de facto criterion

of effluent test validity

 Should consider:

 Degree result fell outside of control limits

 Width of limits (long- term precision)

 Direction of deviation

 TAC and test conditions 
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Report Review Examples
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Example #3 Reference Toxicant Test

 Toxicity to chronic C. dubia repro. in 100% effluent 

 Nothing else notable uncovered during report 

review, all test acceptability criteria were met.

 Concurrent reference toxicant test indicated that the 

organisms are hypersensitive 

 The effluent test results would be qualified, but it is 

still a valid test and should be reported. Retest is 

recommended based our best professional judgement



Report Review Examples
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Example #3 Reference Toxicant Test



Overview of Review Steps

 Sampling and Sample Handling

 Test Acceptability Criteria (TAC)

 Test Conditions

 Statistical Methods

 Concentration Response Relationships

 Reference Toxicant Test

 Test Variability (e.g., PMSD)
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Test Variability

 Must review test variability when using 

sublethal hypothesis test endpoints

 Calculate percent minimum significant 

difference (PMSD)

 The PMSD is a test statistic that is to be compared 

to criteria thresholds established by the EPA
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Test Variability

 PMSD is < 10th percentile,  too sensitive

 If toxic (statistically significant), but relative response is 

less than lower PMSD, consider sample not toxic

 If not toxic, accept test
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 PMSD is > 90th

percentile,  too 

insensitive

 If not toxic, retest

 If toxic, accept 

test



Report Review Examples
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Example #4 Test Variability



Questions?

slclark@pacificecorisk.com

707 207-7776
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