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Why new TST approach? Why new TST approach? 

To appropriately protect aquatic resources To appropriately protect aquatic resources 
–– Declare sample Declare sample ““toxictoxic”” when biologically unacceptablewhen biologically unacceptable
–– Declare sample Declare sample ““not toxicnot toxic”” when biologically acceptablewhen biologically acceptable

To appropriately respond to stakeholdersTo appropriately respond to stakeholders
–– Utilize a streamlined statistical approachUtilize a streamlined statistical approach
–– AddressAddress both types of statistical errors both types of statistical errors 
–– Incentive to generate high quality toxicity dataIncentive to generate high quality toxicity data
–– Improve confidence in decision making processImprove confidence in decision making process

Technically sound approachTechnically sound approach
–– Based on external peer review and internal EPA review Based on external peer review and internal EPA review 
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Current analysis approach does not Current analysis approach does not 
reward high quality test data:reward high quality test data:
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Current analysis approachCurrent analysis approach
 rewards poor quality test data:rewards poor quality test data:
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What is TST approach?What is TST approach?

Another tool Another tool -- Alternative statistical approachAlternative statistical approach
–– Used by FDAUsed by FDA
–– Builds on previous EPA workBuilds on previous EPA work
–– Based on research and actual dataBased on research and actual data

TST represents 3 paradigm changesTST represents 3 paradigm changes
–– Two concentration analysis Two concentration analysis -- Determines if IWC sample is toxicDetermines if IWC sample is toxic
–– Uses Bioequivalence Uses Bioequivalence -- IWC response needs to be within a IWC response needs to be within a 

specified amount of control response to be not toxicspecified amount of control response to be not toxic
–– Both statistical error rates are definedBoth statistical error rates are defined
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b = 0.75 for chronic testsb = 0.75 for chronic tests
b = 0.80 for acute testsb = 0.80 for acute tests
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What is unacceptable toxicityWhat is unacceptable toxicity
using TST approach?using TST approach?



TST rewards high quality data: TST rewards high quality data: 
Effect < 25%, effluent declared Effect < 25%, effluent declared notnot toxictoxic
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TST does not reward poor quality data: TST does not reward poor quality data: 
Effect Effect ≥≥ 25%, effluent declared toxic25%, effluent declared toxic
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Flowchart is SimpleFlowchart is Simple
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Conduct WET testConduct WET test

Transform percent data Transform percent data 

Calculate Calculate t t valuevalue

Calculated Calculated tt value > critical value > critical tt value?value?

YESYES NONO



1111



TST Benefits

Two concentration test – more cost effective

Improved transparency of regulatory decisions

Both error rates are incorporated

Positive incentives to generate higher quality WET data 

Streamlines the data and interpretation process
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LACSD Ceriodaphnia reproduction 
N = 72 tests

Percent Effect in IWC

*

* All 3 tests had within‐test effluent and/or control coefficients of  variation exceeding the 75th

 

percentile for 

 

this test endpoint
+ All tests with > 25% effect were declared toxic using TST in this dataset

+
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LACSD fathead minnow growth 
N = 257 tests

Percent Effect in IWC

+ All 4 tests with > 25% effect were declared toxic using TST in this 

 

dataset. 3 of the 4 tests were declared toxic using NOEC

+
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LACSD fathead minnow survival 
N = 257 tests

Percent Effect in IWC
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By increasing test data quality, error to the permittee is By increasing test data quality, error to the permittee is 
reduced and there is a much higher probability of reduced and there is a much higher probability of 

passing the testpassing the test
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