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We appreciate the opportunity to respond to
comments made by Burkhard and Mount
(2002) concerning our Learned Discourse
(LD) article. It is gratifying to learn that they
agree, “...the development of standards for
selecting high quality values, and a quality-
assured database of consensus K, values
would be of great benefit”. However, we
believe their criticisms reflect a lack of
understanding of the purpose of our original
study and its findings. The LD article was
abstracted from a report (Pontolillo and
Eganhouse 2001; downloadable as a PDF file
at http://pubs.water.usgs.gov/wri01-4201/)
that discusses our results in much greater
detail. Some misunderstanding may have
resulted through the distillation of information
from our 2001 report to the LD.

As indicated in our 2001 report, this study was
not planned. Like many data users, we were
seeking reliable physico-chemical property
data for use in interpreting results of a field
study. As the data search proceeded we
encountered numerous problems that made the
process much more difficult and time
consuming. Once we could find no more
published data (after nearly 2 years of
sustained, if intermittent, effort), we faced the
challenge of determining the true K, and Sy,

values for the two compounds of interest
(DDT and DDE). Unfortunately, guidance
from the literature was conflicting, and the
number of measurements that had been made
with widely accepted techniques (e.g. Kow-
slow stir, Sy-generator column) were few and
not always in agreement. Because all K, and
Sw data for these compounds had been
identified, we decided to carry out a
comprehensive analysis of the original data
sources, commonly used compilations and
databases, and trends in data production. Our
analysis revealed two fundamental problems:
1) errors in reporting data and references, and
2) poor data quality and/or inadequate
documentation of procedures. While the first
problem has the effect of making data retrieval
difficult, the second problem places limits on
the use of data. Because of the potential
significance of these issues to the
environmental science and regulatory
communities, we felt compelled to share our
findings. This ultimately led to publication of
the aforementioned report.

In their critique of the LD article, Burkhard
and Mount (2002) raise five main points:

1. We assembled data without censoring
it, giving a false impression of the
uncertainty in K, and Sy, values.

2. We did not acknowledge the fact that
determination of these properties for

hydrophobic organic compounds
(HOC:) is difficult.

3. Calculation-based methods for
estimating these properties are
satisfactory.
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4. Archiving of reliable property data is
not a new concept and such archives
already exist.

5. Our conclusion that action is needed is
alarmist.

We address these points in order.

Point 1: Burkhard and Mount complain that
we assembled data without censoring it,
giving a false impression of the uncertainty in
Kow and Sy, values. In brief, the process we
undertook was as follows: assemble all data
sources, examine them, rate them, and
comment on any trends. In presenting a
complete, rather than censored, data set, we
wished to avoid the common practice of
rejecting data without documenting the
procedures by which this was done. We
presented all of the data as they exist in the
literature. We never stated that the uncertainty
in these property/compound pairs is 2-4 orders
of magnitude. However, we acknowledge that
the wording used in our LD article stating,
““...there is little indication that the uncertainty
in these properties has declined over the last 5
decades...” may have left the wrong
impression. It is our opinion that the existing
data for these compounds (DDT, DDE) and
properties (Kow, Sw), which happen to range
over 2-4 orders of magnitude, do not support
the estimation of uncertainty. This is due to a
paucity of reliable data and/or the inadequate
documentation of procedures of
determination. As seen in Figure 1 of the LD
article, the published data do not converge to a
narrow range in more recent years, and as
noted in our 2001 report, the precision of
individual data points has only rarely been
reported (DDT/DDE: S,,-20%, Kqw-10%).

These patterns have persisted for the last 5
decades.

It is claimed that we “...treat all methods as
equal...” in the LD article (Eganhouse and
Pontolillo 2002). Although space limitations
did not permit a discussion of methodology in
this brief article, anyone who reads our 2001
report will find that differences among the
methods and the implications of these
differences are discussed (cf., Effect of
Methodology section, p. 20-23). In addition,
we presented (and documented) an assessment
of the quality of all sources of log K,y and Sy,
data for DDT and DDE (p. 19-20, Appendix
B, p. 41-51). This assessment included
consideration of the acceptability of the
methodology and documentation of the
measures taken to ensure the quality of
property determination (e.g. purity of solvents,
minimization of emulsions, etc...). Clearly,
we did not treat all methods as equal.

Concerning the data ranges for methods of
choice as discussed by Burkhard and Mount,
even if one assumes that the data are of
equivalent reliability, we do not believe that:
1) a factor of 3x (n=5) is acceptable for all
environmental purposes (S,/DDT), 2) that two
measurements are sufficient to assess the true
uncertainty (Sy/DDE), and 3) that a range of
15x (n=8) should be viewed as satisfactory
(Kow/DDT) under any circumstances. The
authors state that censoring of the K, /DDT
data (using the data source quality
assessment criteria described in our report),
reduces the range from 15x to 4x. However,
this leaves only two data points, which, as
stated above, are insufficient to assess
uncertainty. In the case of K,,/DDE, a range
of 2x (n=2) was presented, but one of the
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measurements is unpublished (see U.S. EPA
1995), and is actually for DDT, not DDE.
Even if the datum had been for DDE, its
reliability is indeterminate. In any case, n=1.
No range, let alone uncertainty, can be
established with a single data point. Although
data produced with widely accepted methods
do exist, we believe these data are too few,
and in some cases too disparate (or
inadequately documented), to assess the level
of uncertainty. More importantly, we feel the
task of identifying reliable data and reaching
conclusions about parameter uncertainty is
problematic for the average user.

Point 2: Burkhard and Mount state that we do
not acknowledge the fact that measurement
difficulties increase with increasing Ky, and
decreasing S,, of the compound. Although
confusion about this issue seems unlikely to
us, we appreciate the efforts of Burkhard and
Mount to clarify the situation. While the LD
article does not discuss this issue (owing to
space limitations), our 2001 report, for which
a link was supplied, does (cf., Introduction, p.
2). Throughout the report we are careful to
note that we are speaking of hydrophobic
organic compounds, not “...all nonionic
organic chemicals. ” The focus on HOCs is
also reflected in the titles of both the report
and the LD article. The issue of comparability
of methodologies for lower K, higher S
compounds is, thus, not germane to our report
or the LD article.

Point 3: Burkhard and Mount forward
arguments on behalf of current estimation
models such as SPARC and ClogP and
suggest that we appear to view assessments
that rely on predicted, rather than measured,
values with trepidation. In support of these

estimation models they cite the “...excellent
correspondence between model predictions
and data from high quality measurements for
most chemicals.” A fundamental problem
with this type of analysis is the fact that if the
uncertainty of the measured value is not
known, the accuracy of the model prediction
cannot be assessed.

While predictive methods have seen
continuous refinement in recent years, a
number of well-documented problems with
these approaches remain. Among them are
the following: 1) data used to train algorithms
are sometimes also used to judge the
predictive capabilities of models, 2) although
high regression coefficients are found when
comparing predicted versus measured values
for large numbers of compounds on log-log
plots, significant errors (> 2 log units) can be
observed for individual compounds (e.g.
Schiilirmann et al. 1995; Duban et al. 2001),
3) different models usually produce different
predictions for a given compound/property
pair and the differences can be significant (see
Figure 1, Burkhard and Mount, 2002; Duban
et al. 2001), 4) the data sets used for training
algorithms as well as the criteria used in
selecting the training data are not documented
preventing users from assessing the reliability
of the underlying data, 5) estimation
techniques are known to overestimate K., at
high values where fewer reliable
measurements are available (log Koy > 6;
Kiihne et al. 1994) and 6) methods vary
significantly in their ability to predict
parameter values for different compound
classes (Kiihne ef al. 1994; Schiiiirmann ef al.
1995). Without going into these and other
issues in detail, it should be apparent that
models are only as good as the data they are
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based on, and, like experimental methods,
they are not created equal. For these reasons,
especially in the case of HOC:s, it is difficult
for a user to judge which model is best suited
to a given purpose.

Burkhard and Mount state that the results
obtained with SPARC predictions are
particularly significant because they are
developed from “...first principles only...”
and that “...there is no empirical training of
the algorithm...” We find these assertions
puzzling in light of statements by Karickhoff
et al. (1991) [see also Long et al. 1999] that
the basic philosophy behind SPARC is “...not
to compute any chemical property from ‘first
principles’...” and that “...the program takes
initial ‘guesstimates’ (and appropriate
boundary constraints) together with a set of
designated training data and provides an
optimized set of model parameters.” Either
SPARC has changed or Burkhard and Mount
are not familiar with its underpinnings.
Because a description of the solvation models
used by SPARC to predict Sy, and K, has not
been published, we are in no position to
determine which of these alternatives is more
likely.

Finally, we are surprised that the authors feel
that the level of agreement between ClogP and
SPARC predictions and the slow-stir data of
de Bruijn et al. (1989) and de Maagd et al.
(1998) [not de Haagd et al.] are good. The
datasets appear to have been chosen to
demonstrate the predictive capabilities of
these models under optimal conditions, yet for
compounds in the log K,,, range considered by
our report (i.e. log Koy > 6), the results are
less than impressive and certainly are no
substitute for reliable experimental data. [We

say this not knowing whether some or all of
the de Bruijn et al. (1989) and de Maagd ef al.
(1998) data were used in training the ClogP
algorithm.] One wonders what the slope and
correlation coefficients would be if the data
range were restricted to log K,y > 6.

Point 4: Burkhard and Mount indicate that our
statement of the need for creation of a
mechanism for archiving reliable data is not a
new idea and that there already are groups that
warehouse and evaluate such data. We did not
portray this as a new idea, but the fact remains
that there is no centralized system for carrying
out such a function at the present time. Our
study has shown that the databases mentioned
by Burkhard and Mount are not free of
erroneous data. Moreover, because the
criteria and methods used in data screening for
these databases are not transparent, users
cannot determine for themselves which data
were considered, which were excluded and
how screening criteria were applied. For the
user it, thus, becomes a matter of faith. We
maintain that there continues to be a need for a
properly documented, centralized system that
can facilitate the availability of certifiably
reliable data.

Point 5: Burkhard and Mount consider our
conclusion that “...estimation of critical
environmental parameters on the basis of S,
and K, is inadvisable because it will likely
lead to incorrect environmental risk
assessments” is neither helpful nor
appropriate. In fact, they consider it alarmist.
We suggest that the appropriate metric here is
whether our conclusion is supported by the
evidence. While we do not deny or minimize
the advances made in environmental science,
the need for reliable data has never been
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greater. Models predicting contaminant
transport and fate are increasing in number
and complexity. More and more they are
linked to regulatory decision-making.
Uncertainties in the input parameters are
undeniably reflected in the uncertainties in
model output. The extent to which
uncertainties in input parameters can be
determined (which varies from not at all to
quite well) and the effects of parameter
uncertainty on model output (i.e. model
sensitivity) are among a number of factors that
determine whether model predictions are valid
(Bennett et al., 2001). It seems obvious to us
that the deficiencies of the existing database
for DDT and DDE (and likely other HOCs),
both in terms of the literature and the paucity
of high quality measurements, is a matter of
concern. This deficiency has been recognized
by the U.S. EPA, which stated as recently as
1998 that “...there remains a serious shortage
of reliable measured data for compounds with
higher log K, values (log Kow > 5)” and “For
chemicals with log K., > 5, it is highly
unlikely to find multiple ‘high quality’
measurements...” (Appendix F of U.S. EPA,
1998). It also was the basis for excluding
DDT as a suitable test compound in the
recently published OECD-sponsored slow stir
validation study (Tolls, 2002).

Finally, we object to the characterization by
Burkhard and Mount that the 2 to 4 order of
magnitude range in Sy, and K,,, data for DDT
and DDE represents the uncertainty in these
properties. We have never stated that. The
true uncertainty remains unknown.

The authors wish to thank Ike Winograd and

Ed Furlong for providing reviews of an earlier

draft of this response. Their comments
significantly improved the manuscript.
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