

Discussion Topics Whole Effluent Toxicity

TCEQ Staff DRAFT


Definitions

LOEC (Lowest Observed Effect Concentration): the lowest effluent dilution at which a significant effect is demonstrated.

Magnitude: the resultant NOEC of a test failure.

 SEQ CHAPTER \h \r 1NOEC (No Observed Effect Concentration): the greatest effluent dilution at which no significant effect is demonstrated.
Significant effect: a statistically significant difference at the 95% confidence level between the survival, reproduction, or growth of the test organism(s) in a specified effluent dilution compared to the survival, reproduction, or growth of the test organism(s) in the control (0% effluent).

Test failure: a significant statistical difference in test results between the control and the critical dilution.

Sublethal Toxicity

· Sublethal toxicity (failure) is a significant statistical difference between the control and the critical dilution for the reproduction and/or growth endpoints.

· Currently, the TCEQ Implementation Procedures indicate that sublethal TREs may be required for persistent significant sublethal toxicity.

· Successful TREs to determine the causes of sublethal toxicity depend greatly on:

· The frequency of significant sublethal toxicity occurrences, and

· The magnitude (NOEC) of the failure (the lower the NOEC the greater the magnitude of failure).

Possible Factors That May Affect Reasonable Potential (RP)
· WET testing history

· Staff currently evaluates five-year test history when making WET recommendations 

· Other suggestions for period of history to assess?

· Frequency of test failures – below are some possible methods for assessing the frequency of lethal or sublethal test failures
· Percent of failures of total test results – binomial assessment
· Minimum number of failures

· “x” number within “y” timeframe

· 95% versus 99% confidence interval 
· Magnitude
· For lethal or sublethal failures: NOEC less than or equal to 50%, for example, may indicate RP

· Other NOEC values appropriate?

· Effluent flow - the higher the flow, the higher the potential for toxicity
· Pretreatment program – does facility have one and is it likely to increase reasonable 
potential?
· Compliance record – does it indicate exceedances of chemicals of concern?
· Other?
Discussion Topics
1. For routine WET testing for permits, should sublethal persistent toxicity be addressed with the same approach as for persistent lethal toxicity?

Existing Procedures:

Under the existing implementation procedures, if a lethal failure occurs, two consecutive monthly retests are conducted to determine if persistent lethal toxicity is occurring. If one of those two retests fails, a TRE is initiated.
Permits are amended to impose WET limits only 1) after a TRE has been completed, 2) if no BMP is applicable, and 3) if no specific chemical was identified as the cause of toxicity.    Currently, TCEQ does not assign WET limits due to persistent significant sublethal toxicity.  
Options to address sublethal toxicity, for discussion purposes:

A.  Continue current process.

B. Don’t require TREs or WET limits for sublethal toxicity during a permit cycle, but address long-term sublethal toxicity through an assessment of reasonable potential when the next permit is issued (as discussed below).

C. Address sublethal toxicity with the same procedures as for lethal toxicity.

D. Consider using a different endpoint to define sublethal WET test failure, such as conducting three additional retests, and entering a TRE if two of the three retests fail.

E.  Other suggestions?

2. How should reasonable potential for toxicity be assessed?
Factors to consider [see separate handout for further explanation]:

· WET testing history
· Frequency of test failures
· Magnitude of test failures
· Effluent flow relative to instream dilution
· Pretreatment program in place, indicating higher potential for commercial loadings
· Compliance history concerning chemical-specific effluent limits
· Other factors?
Examples of options to assess reasonable potential, for discussion purposes:

A.  Use a straight percentage of failures. For instance, for the history of representative   WET data, if ≥ 30% are failures, then there is reasonable potential for toxicity. 
B.  Use a “Weight of Evidence” approach with “Lines of Evidence” such as:

· For demonstrations of sublethal toxicity, the NOEC must be equal to or less than 50%, and

· at least 25% failures (lethal and/or sublethal) with at least 7 test failures over the past 5 year period, and

· a demonstration of recent significant toxicity, representative of current conditions, such as at least 2 failures in the last 2 years and 1 in the last year.
C.  Modify EPA’s RP calculation to consider facility history and toxicity magnitude.
An example:  If a facility has a total of six failures** in a five-year period, then reasonable potential for toxicity might be indicated.
**
If there is a Ceriodaphnia dubia sublethal failure included in the six failures identified above, the permittee may resubmit the test data for evaluation of test validity to determine if the reported failure may have been due to anomalous data (especially for data submitted prior to May 2004).

If a reported sublethal failure was at an NOEC of 76% or greater, then that failure will not be considered as one of the six failures identified. This is because the magnitude of toxicity is not likely to be high enough for successful identification of the toxicant.

D.  As in option C, except evaluate lethal and sublethal failures independently. This option could allow for different numbers of lethal and sublethal failures being used to define reasonable potential.  

Note: with this option there is the possibility of developing a mathematical formula for determining reasonable potential as opposed to using the EPA formula proposed in the 2004 draft guidance document.

E.  Conduct a reasonable potential calculation as presented in EPA(s draft guidance document (December 2004) which considers toxicity in general with no distinction between lethal and sublethal effects.
F.  Other Options?
NOTE:  Additionally, EPA Region 6 has indicated that a compliance period could be granted for permittees assessed up front WET limits.

3. If reasonable potential is determined for toxicity, what are the appropriate steps?
Examples of options to address reasonable potential, for discussion purposes:

A.  Increased testing frequency - monthly 

· If toxicity is shown, initiate a TRE or establish a WET limit
· If no toxicity is shown for a minimum of twelve consecutive months, reduce     frequency to quarterly
B.  Initiate TRE upon permit issuance
C. Up-front WET limits in the permit with a three-year compliance period
D. Establish procedures to remove WET limits if lack of toxicity proves this is warranted.

E.  Initiate a TRE to address sublethal toxicity; but require the permittee to implement a plan to reduce sublethal toxicity, rather than impose WET limits; and require progress to be demonstrated.
F.  Other Options?
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