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The ubiquity and pervasiveness of the speciestsgtysdistribution (SSD) in ecotoxicology has
been well documented (Posthuma et al. 2001<zaaqid>*eferences therein). Articles have been
published on many facets of the SSD modeling agbragcluding, but not limited to

Assumed randomness of the sample of species ugghévate the data</B1>
Limitations and difficulties due to extremely smsdimple sizes</B1>
Mathematical and/or<zaq;2> statistical consideretito do with functional form of the SSD,

estimation strategies, and the inferential framéwor a derived HCx</B1></BL>

Although the assumption of randomness has beerrsaly acknowledged (Forbes and Forbes
1993; Van der Hoeven 2004; ECHA 2008) as a necgssal key requirement demanded by
statistical theory to ensure the validity of the@ach, little or nothing has been done to address
the invariable violations of this assumption ingtiee. Indeed, the advice given in most
guideline documents actually guarantees nonrandssnir@r example, the revised Australian
and New Zealand Water Quality Guidelines recommesidg toxicity data from at least 8
species from at least 4 taxonomic groups (Batla).€2014). Such purposive sampling is the
antithesis of randomness. To further complicataemstthere has been a complete absence of
any studies to quantify and describe the impactaraiom species selection has on the fitted

SSD and quantities (such as theuH€libsequently derived from it.



Motivated by this gaping hole in current ecotoxagptal practice and my involvement in the
preparation of Australia’s revised guidelines, whiecommended further research be
undertaken on this unresolved issue, | took ughiaenge. In an article soon to be published in
Environmental Toxicology and Chemistry, | detail the results of those investigations (BOL5).

At least initially, | have only investigated whatgpens to an SSD assumed to follow a log-
logistic distribution when the selection of speaiesd to generate the sample data has been
biased. Using the very flexible beta distributiorcharacterize the selection function, it has been
shown that the actual distribution arising from rasmdom sampling i&. This important result is

conveniently and compactly summarized as follows.

The actual distribution when an assumed log-logiS8D having parametersff) is used to
describe toxicity datax) that have been selected according to a betaldigstm with parameters

(a,b) is a modifiedr distribution given by the probability density fuion (PDF<zaq;3>)

. DB ()7 e (XY . alF (%
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<za(;5> denotes a stand&rdlistribution havings andv, degrees of freedom. A requirement
satisfied by this PDF is that when species seledtiaruly random (corresponding to the special

case of the beta distribution with a = b = 1) tieribution is the assumed log-logistic.

A useful outcome of this result is that it is pbdsito construct a bias correction factor (BCF),
which adjusts the HQerived from the fitted SSD to compensate for thierandom selection of
species data. This BCF is readily computed usitrgsic functions found in Excel. Analysis of
the BCF for various selection function shapes ssigghat, if the toxicity data are biased toward
the more sensitive species as has been suggesesid®f et al. 1999), then the common
practice of using the lower limit of a confidenogerval for the estimated H@nay be
compensating in the wrong direction. As | note (BO%5), this is an issue that requires further
research and evaluation as the implications fort\wha hitherto been understood to be a
“protective concentration” may be profound. Forrepée, the SSD methodology is routinely
used in Australia to determine a “safe” dilutiom &fluents from wastewater treatment plants
and desalination plants. This, in turn, dictatesdapth of an ocean outfall to achieve that

dilution. Given that nonrandom species selectiorttfie SSD can result in H@rrors of a factor



of 20 or more, it is apparent that either the esvinental or monetary cost is potentially

significant depending on the direction of this erro
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