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Salt Ion Composition Study 
 
Goodfellow et al (2000), in the critical review of major ion toxicity in effluents, proposed a strategy 
for assessing whether ions were the primary toxicant in the effluent. They proposed a series of 
assessments using a combination of TIE methods and mock effluents experiments to evaluate their 
impacts. Using these recommendations, Texas DEQ presented the following methods for 
determining whether dissolved salts were the primary cause of toxicity (TDEQ 2012). They 
describe that a permittee should use a combination of the following techniques to show that 
dissolved salts are the primary cause of toxicity: 

 
 Perform measurements of high levels of dissolved salts in the effluent. 

 Perform measurements of the ionic component of the dissolved salts. 

 Conduct WET tests using an alternative species along with C. dubia that is more tolerant 
of dissolved salts. 

 
 Conduct side-by-side WET tests using the toxic effluent as well as a mock effluent 

formulated to mimic the ionic composition of the effluent. 
 
Following this approach, we propose to perform a set of experiments and analyses. We will further 
evaluate the ionic composition of the effluent by performing anionic and cationic scans of the principal 
salt ions. We will also evaluate the ionic composition of the laboratory’s control water, dilution water, 
and water used for culturing Ceriodaphnia dubia within the laboratory. Using this chemical 
characterization information, we will create a mock effluent that represents the salt ions in the effluent 
(without any other potential toxicant(s) in the effluent). A set of chronic toxicity experiments will be 
performed with C. dubia. These chronic tests will be on samples of 100% effluent, 75% effluent/25% 
mock effluent, 50% effluent/50% mock effluent, 25% effluent/75% mock effluent, and 100% mock 
effluent. Given the formulation complexity of creating the mock effluent, we will be using one sample 
for the entire duration of the chronic testing, rather than the three samples used for regular compliance 
testing. If the toxicity is the similar in all the chronic toxicity tests and do not show a noticeable trend 
based on the mock effluent assessments, this indicates that the dissolved salts are the principal toxicant 
and not another unidentified toxicant. Additional to the mock effluent study, we will also perform a side-
by-side chronic exposure assessment with an alternative species that is less sensitive to dissolved salts, 
but similarly sensitive to other toxicant(s) that may be in the effluent. 

 
The evaluation of all these additional studies will provide a weight-of-evidence as to the role of 
dissolved salts in the effluent and whether an additional toxicant(s) other than dissolved salts are 
in the effluent. 

 
Laboratory performance, qualifications and experience for multiple bioassay labs are being 
evaluated to determine their ability to meet the pertinent requirements in EPA-821-R-02-013 and 
the capabilities to respond immediately by performing a TIE on toxic samples, when appropriate. 
These evaluations include a desktop review of all laboratory documents, including reports, bench 
sheets, QA/QC tolerances, etc. This review follows laboratory audits conducted on January 16 and 
20, 2020 by an expert in the field of bioassay testing protocols and requirements. Following 
selection of the most appropriate and qualified laboratory to meet the above requirements, we will 
be performing chronic toxicity testing on a split sample (provided to the laboratory as two 
independent blind samples for testing). The validity of the results will be assessed using the 
following assessment criteria: 

The chronic testing will be performed on 5 concentrations (100%, 75%, 50%, 25%, and 12.5% 
effluent) and a control. This will provide more definitive resolution of the marginally toxic 
effluent. 



If both tests have IC25 > 100% effluent, the sample will be deemed non-

toxic If both tests have IC25 < 100% effluent, the sample will be deemed 

toxic 

If one IC25 > 100% and the other IC25 < 100%, the chronic testing will be determined as 
unverified, since the variability of the test results would be in question because the split samples 
provided conflicting information. In this instance, the effluent would be re-evaluated with fresh 
samples within 14 days using the same testing regime. 
 
Toxicity Identification Evaluation 
 
The EPA provides a definition of marginal toxicity as a 
 
very slight (but statistically significant) effect at a dilution that contains a high proportion of 
effluent (e.g., above 80 percent). For a TIE to successfully identify and confirm toxicants as part of 
a TRE, toxicity must be present in a sample. Expecting a TIE to immediately follow a single or 
infrequent event of WET noncompliance is unrealistic (EPA 2001). 
 
Further evaluation of chronic bioassay failure will be conducted using an USEPA chronic Phase I 
toxicity identification evaluation (TIE). Before conducting the TIE, a screening test will be 
conducted by the laboratory. The laboratory will confirm the presence of (1) a strongly-linear dose-
response, and 
(2) a 25% inhibition concentration (IC25) at least one test concentration below the critical effluent 
dilution (using the revised test concentrations described above). If the toxic signal is not strong, 
prospects for a successful TIE are diminished and the Phase I TIE will not be conducted. Should 
the samples be sufficiently toxic, the full suite of TIE manipulation steps will be conducted 
consistent with USEPA (1991) guidance: Initial toxicity (unaltered effluent); Baseline toxicity 
(unaltered effluent); pH adjustment (pH 3 and 11); Filtration/pH adjustment (pH 3 and 11); 
Aeration/pH adjustment (pH 3 and 11); C18 solid phase extraction (SPE)/pH adjustment (pH 3 and 
11); Sodium additions; Ethylenediaminetetraacetate (EDTA) additions; and Graduated pH 
adjustments. 
 


