
Articles Fail To Note
Variability of WET Testing

Three articles in the October 1998
Water Environment & Technology dealt
with the subject of analytical variability
in [whole effluent toxicity] WET testing
[“Agreement on WET Test for Clean Water
Permits Reached,” p. 8; “Survey Provides
‘Nationwide’ Picture of WET Testing
Program,” pp. 18-19; and “WET Test
Methods Settlement Gives EPA 3 Years to
Make Changes,” p. 801. Like all other lab-
oratory measurements, some degree of
variability in WET testing can be expected,
which in turn can occasionally produce
false positives. Although not as widely
recognized, analytical chemistry data are
often as, or more, variable (for example,
see Grothe et al. 1990. Water Environ.
Technol.  2:62-68).

However, the WESTCAS [Western
Coalition of Arid States] study, cited by
Mark T. Pifher in October’s Legal
Perspective article, overestimates the true
rate of WET false positives. This is be-
cause of several serious flaws in the design
and conduct of the study. The “nontox-
ic” synthetic fresh water (SFW)  distrib-
uted to laboratories for testing with the
three-brood Ceriodaphnia test may have
actually been slightly toxic, abrogating
the purpose of the study. The primary
reason for this is that the investigators
did not follow the methods described in 40
CFR 136 for preparation of moderately
hard SFW. For example, rather than us-
ing ASTM [American Society for Testing
and Materials] Type 1 deionized water to
make up the SFW, as specified in
EPA/600/4-91/002,  a lower quality Type ll-
III hybrid water was used and incorrect’
quantities of salts were added.

The investigators attempted to certi-
fy that the water was nontoxic through
chemical analyses. This is conceptually
difficult because the reason for WET test-
ing is that toxic chemicals or mixtures
may be present at toxic concentrations
that are not detected by conventional an-
alytical methods designed primarily for
priority pollutants. For example, surfac-
tants would not be identified by the meth-
ods used in the study yet can be quite
toxic, with chronic effects at concentra-
tions as low as 100 pg/L.

The detection limits for the analyses of
the deionized water were not sufficiently
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low enough to detect some of the pesti-
cides, which can be toxic in the low
nanogram-per-liter concentrations.
Similarly, based on the metal concentra-
tions detected and the detection limits
for those not detected (for example, 5
pg/L for [nickel]), additive metal toxicity
cannot be ruled out. The limited chemical
analyses (volatile organics and metals)
performed on the “nontoxic” SFW identi-
fied bis(2ethylhexylphthalate) (30 [to] 70
pg/L) as not a problem because it “is not
toxic,” even though the daphnid chronic
values for the [carbon 6 to carbon 131 di-
akyl phthalates fall in the range of 42 [to]
150 pg/L (Group 1986. Environ. Health
Perspect.  65:337-340).

Problems also existed in the way in
which samples were stored and distrib-
u!ed. Samples were stored up to 2 weeks
in soft polyethylene cubitainers; effluent
samples are never stored for more than 72
[hours] in these same containers. The
participating permittees were instructed to
label the containers “reference toxicant
samples,” that is, the laboratories antici-
pated toxicity and thus were not testing
“in the blind.” The investigators did not in-
clude the (passing) results of the test con-
ducted on the same sample in their own
lab because they were not “tested in the
blind” (they anticipated nontoxicity), fur-
ther inflating the ratio of “toxic” test re-
sults. Samples should have been labeled
differently to avoid subconscious bias by
technicians.

Finally, if the study rate of false posi-
tives (50%) were correct, then one-half of
all permittees required to conduct the
threebrood Ceriodaphnia test would be in
[toxicity reduction evaluation]! This ob-
viously is not the case. The WESTCAS
study is best interpreted not as a [method
detection limit] study, but a biased inter-
laboratory variability study conducted
with a marginally toxic sample. Only re-
production, not survival, was affected,
and all but [two] out of the 22 tests (9%)
reported NOEC [no observed effect con-
centration] values equal to either 100%
“nontoxic” SFW or the next lowest dilu-
tion (50%), as would be expected for a
slightly toxic sample. When the data are
pooled for all valid tests, a significant
(p=O.O03)  depression in reproduction is
observed in 100% “nontoxic” SFW Test
results were consistent within all labs con-

ducting multiple analyses. It is not possible
to discern from the data, but if the [two]
tests with the low NOEC values were con-
ducted by the same lab, then the out-of-
control lab rate is only [0.07]  or 7%, es-
sentially 5% for sample size of 14.

The authors propose the use of 99%,
rather than 95%,  confidence levels to
avoid “false positives” and suggest that
each discharger submit several blanks,
duplicates, and reference spikes annually
to their labs. However, as the WESTCAS
study shows, it is difficult to prepare good
blanks and most permittees do not have
the equipment, supplies, or expertise to
do so. This would only unduly increase
the total cost of the tests and, most likely,
lead to a lot of frustration and anger for all
involved.

The solution to the whole issue is ac-
tually rather clear-cut. Interlaboratory vari-
ability (and hence false positives) can be
best reduced by increasing standardiza-
tion of test methods for all analyses (chem-
ical, biological, and physical) and ensuring
that laboratories have the correct equip
ment and facilities, as well as adequate
training and experience, to conduct the
analyses and that they strictly adhere to
test standards.
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Timothy F. Moore, president of Risk
Sciences in Brentwood, NJ.; Steven P.
Canton, vice president of Chadwick
Ecological Consultants in Littleton, Colo.;
and Max M. Grimes, vice president of
Regulatory Management Inc. in Colorado
Springs, Cola.,  respond: Dr. De Lisle raises
many important questions in his review of
WESTCAS’ WET Method Blank Study. Our
results are so startling (even to us) that it
is easy to understand why others assume
there must be “serious flaws” in the re-
search. But, the scientific evidence strong
ly refutes Dr. De Lisle’s suppositions.

By way of review, 17 labs analyzed 25
nontoxic sample  b lanks  us ing
Ceriodaphnia dubia. There were no test
failures reported based on survival. Nine
of 23 valid tests (39%) reported toxicity
based on reduced reproduction. Six of the
nine failures reported IC-25 [25%  impair-
ment concentration] estimates greater




