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ABSTRACT

The accurate determination of an organic 
contaminant’s physico-chemical properties is 
essential for predicting its environmental impact 
and fate.  Approximately 700 publications (1944–
2001) were reviewed and all known aqueous solu-
bilities (Sw) and octanol-water partition coeffi-
cients (Kow) for the organochlorine pesticide, 
DDT, and its persistent metabolite, DDE were 
compiled and examined.  Two problems are evi-
dent with the available database: 1) egregious 
errors in reporting data and references, and 2) poor 
data quality and/or inadequate documentation of 
procedures.  The published literature (particularly 
the collative literature such as compilation articles 
and handbooks) is characterized by a preponder-
ance of unnecessary data duplication.  Numerous 
data and citation errors are also present in the liter-
ature.  The percentage of original Sw and Kow data 
in compilations has decreased with time, and in the 
most recent publications (1994–97) it composes 
only 6–26 percent of the reported data.  The vari-
ability of original DDT/DDE Sw and Kow data 
spans 2–4 orders of magnitude, and there is little 
indication that the uncertainty in these properties 
has declined over the last 5 decades.  A criteria-
based evaluation of DDT/DDE Sw and Kow data 
sources shows that 95–100 percent of the database 
literature is of poor or unevaluatable quality.  The 
accuracy and reliability of the vast majority of the 
data are unknown due to inadequate documenta-

tion of the methods of determination used by th
authors.  [For example, estimates of precision ha
been reported for only 20 percent of experiment
Sw data and 10 percent of experimental Kow data.]  
Computational methods for estimating these 
parameters have been increasingly substituted 
direct or indirect experimental determination 
despite the fact that the data used for model dev
opment and validation may be of unknown reli-
ability.  Because of the prevalence of errors, the
lack of methodological documentation, and uns
isfactory data quality, the reliability of the DDT/
DDE Sw and Kow database is questionable.  The
nature and extent of the errors documented in th
study are probably indicative of a more general
problem in the literature of hydrophobic organic
compounds.  Under these circumstances, estim
tion of critical environmental parameters on the
basis of Sw and Kow (for example, bioconcentra-
tion factors, equilibrium partition coefficients) is 
inadvisable because it will likely lead to incorrec
environmental risk assessments.  The current st
of the database indicates that much greater effo
are needed to: 1) halt the proliferation of erroneo
data and references,  2) initiate a coordinated p
gram to develop improved methods of property 
determination,  3) establish and maintain consis
tent reporting requirements for physico-chemica
property data, and  4) create a mechanism for 
archiving reliable data for widespread use in the
scientific/regulatory community. 
1
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INTRODUCTION

Background

The fate of an anthropogenic organic compound 
released into the environment is primarily controlled 
by a combination of three factors:  1) prevailing envi-
ronmental conditions at the point(s) of discharge, 
transport and subsequent residence,  2) the physico-
chemical properties of the compound, and  3) pat-
terns of use (that is, locus and timing of introduction; 
1).  Thus, accurate determination of physico-chemical 
properties is critical to the formulation of valid envi-
ronmental models and assessments.  Conversely, the 
predictive/interpretive value of environmental studies 
can be seriously compromised if the physico-chemical 
data upon which they rely are of questionable or 
unknown quality (2).  As litigation becomes an increas-
ingly common aspect of environmental science, such 
studies may be challenged and even refuted (3).

Two of the most important physico-chemical 
properties relating to the environmental behavior of 
hydrophobic organic compounds are aqueous solubil-
ity and octanol-water partition coefficient (1,4).  Both 
parameters have seen extensive use in medicinal chem-
istry (pharmokinetics, drug design, anesthesiology), 
chromatography, and pesticide chemistry.  Aqueous 
solubility (Sw) is defined as the equilibrium distribu-
tion of a solute between water and solute phases at a 
given temperature and pressure.  Because Sw is the 
maximum solute concentration possible at equilibrium, 
it can function as a limiting factor in concentration-
dependent (for example, kinetic) processes (5).  The 
octanol-water partition coefficient (Kow) is defined as 
the ratio of the concentration of a chemical in n-octanol 
and water at equilibrium at a specified temperature.  It 
is assumed that the molecular speciation of the solute is 
the same in both solvents and that the solutions are suf-
ficiently dilute (6).  In the case of hydrophobic organic 
compounds, demonstration of the latter condition can 
prove difficult because of analytical limitations (7-9). 

Sw and Kow values can be determined directly 
using a variety of methods.  However, in the case of 
organic compounds that are sparingly soluble in water 
(Sw ≤ 10-5 mol/L) and have log Kow values ≥ 5–6, such 
as DDT and DDE, direct experimental determination of 
Sw and Kow can be problematic.  This situation has 
spurred development of estimation techniques that rely 
either on correlations of Sw or Kow with other known 
and/or measurable properties (for example, molecular 

connectivity indices, liquid chromatography capacity
factors) or calculation of Sw and Kow using group con-
tribution, fragment constant, molecular, or atomistic 
approaches (6,10).  The various techniques depend o
many different assumptions and they produce result
that are not always of comparable accuracy.

Much of the impetus for determining Sw and Kow 
comes from the fact that these parameters can be u
to estimate or predict other properties of more imme
ate environmental and ecotoxicological interest.  Ofte
the latter are too difficult or costly to determine 
directly.  For this reason, a primary focus of research
the last 20 years has been development of linear reg
sion equations in which Sw and Kow (or more accu-
rately, their logarithms) are correlated with paramete
such as the organic carbon-normalized partition coe
cient (Koc; for example, 11–15), bioconcentration and 
bioaccumulation factors (BCF, BAF; for example, 16-
23), and indices of biodegradability (24,25) or toxicity 
(26–29).  Ultimately, these correlations can be incorp
rated into models that attempt to characterize the eq
librium distribution and transport rates of organic 
contaminants among environmental media (for exam
ple, 30–32) or to predict impacts on indigenous biota
(21,27,29).  The results of such models have taken o
greater immediacy in the last decade with the recog
tion that certain persistent organic pollutants (POPs
such as DDT and DDE, are globally distributed (33).  
Another important application is analysis of field data
where Sw and Kow are used to identify factors control
ling the phase distribution and composition of comple
mixtures of organic contaminants (34–36) as well as 
the toxic effects, if any, they exert (37).  Here, system-
atic differences in the physico-chemical properties o
homologous series and similarities of these properti
between isomers can be exploited for purposes of id
tifying the effects of natural processes on contamina
fate (38–40).  Finally, sediment quality criteria pro-
posed by the U.S. Environmental Protection Agency
[EPA] (41) rely, in part, on estimates of contaminant 
bioavailability.  These, in turn, are based on equilib-
rium partitioning of hydrophobic organic chemicals. 
Because Kow is used to estimate Koc, it has become a 
key parameter for the regulation and management o
contaminated sediments. 

The authors’ interest in the octanol-water parti
tion coefficients and aqueous solubilities of DDT and
DDE arose in the context of research on the behavi
and fate of these compounds in heavily contaminate
sediments of the Palos Verdes Shelf (42,43).  At the 
2 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 
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outset it was expected that studies reporting Sw and 
Kow values for p,p’-DDT and its primary metabolite, 
p,p’-DDE, would be well documented because DDT 
has a very long history (44), and its widespread appli-
cation and biological effects are well known (45,46).  
DDT is among the most studied of all synthetic organic 
chemicals.  However, the results of this preliminary 
search were unsatisfactory due to a large spread in the 
data values.  Therefore, an exhaustive review of the sci-
entific literature was performed to identify all mea-
sured and estimated values of Sw and Kow for these 
compounds.  Although the intent was to determine 
what the ‘true’ Sw and Kow values of DDT and DDE 
were, a number of serious problems were encountered 
that severely limited use of the database.  These prob-
lems include the following:  1) the literature is charac-
terized by errors in reporting data and references,  2) 
review articles and data compilations, intended to sum-
marize and evaluate available data, are incomplete and 
often serve to perpetuate these errors,  3) the original 
data span 2 - 4 orders of magnitude, and  4) there are 
few sources of original data that can be considered reli-
able by objective standards; the majority are of poor or 
unevaluatable quality.  Whereas some of these conclu-
sions have been reached previously (1,47–50), this 
study is the first to provide quantitative documentation 
of these problems for specific compounds.  The authors 
are unaware of any class of synthetic chemicals for 
which a more comprehensive search of Sw and Kow 
data has been made.  To the extent that the DDT/DDE 
database may be representative of data for many other 
hydrophobic organic contaminants of interest, it is 
important to draw attention to these issues.  The pur-
pose of this report is to demonstrate the scope of the 
problems in quantitative terms and to stimulate interest 
in correcting them.  
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METHODOLOGY

The authors obtained and reviewed commonly
available databases (51–54), handbooks (1,5,47,55–
66), review articles (48,49,67–72), and bibliographies 
(73,74) for data, methodological details and pertinen
literature citations.  The initial survey was augmente
by a computerized search of the scientific literature u
lizing the Chemical Abstracts Search Service Index 
(CASSI) database.  The CASSI search employed m
tiple limiting parameters (DDT, p,p'-DDT, DDE, p,p'-
DDE, respective Chemical Abstracts Service [CAS] 
numbers, Kow, log Kow, octanol-water partition coeffi-
cient, aqueous solubility, aqueous soly) identified in
title, abstract and keyword fields.  Parameters for a s
cific compound (for example, DDT or p,p’-DDT or 
CAS number 50-29-3) were crossed with those corr
sponding to a physico-chemical property (for exampl
Kow or octanol-water partition coefficient) for publica
tions in all languages.  The search encompassed arti
abstracted from January 1960 to February 2001 and
resulted in 107 hits.  A general search of the World 
Wide Web also was performed using the same limitin
parameters and a variety of Internet search-engines
(75).  Several hundred potential articles of interest we
generated by these surveys.  Each article was retrie
and scrutinized for applicable data, methodology an
citation content.  Additional relevant leads were iden
fied from the reference lists in these publications, an
they underwent a similar investigation process.  The
search progressed in stepwise fashion until no furth
leads could be identified.  Finally, up-to-date informa
tion (as of March 2000) on the Sw and Kow values con-
tained in the AQUASOL (76) and MedChem databases
(77) was obtained.  In the course of assembling the c
rent data compilation and reviewing the developmen
of Sw and Kow determination methodologies, approxi
mately 700 publications were examined from the field
of medicinal chemistry, toxicology, chromatography,
pesticide chemistry, molecular design, and the enviro
mental sciences. 

Throughout this report, the term “data” include
values for Sw or Kow that were obtained by direct 
experimental determination (for example, generator
Methodology 3
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column method), indirect experimental determination 
(for example, the reversed phase-high performance liq-
uid chromatography [RP-HPLC] method) and calcula-
tion-based estimation (for example, CLOGP method, 
see reference 78).  In cases where data were published 
without a source citation, the suspect data have been 
classified as being of ‘uncertain origin’ (see further dis-
cussion below).  Also, many authors have reported data 
for DDT or DDE without specifying the positions of 
chlorine atom substitution.  For purposes of the present 
study it was assumed that such references were 
intended to mean p,p’-substitution because this is the 
dominant isomer in technical DDT.  The term, DDT, is 
hereafter used to designate data reported in the litera-
ture as either DDT or p,p'-DDT, whereas DDE will be 
used to designate data reported as either DDE or p,p'-
DDE.

Although a goal of this study has been to identify 
all published DDT/DDE Sw and Kow data, some results 
may have inadvertently been overlooked due to inat-
tention, the incompleteness of databases employed, 
and/or the fact that computerized searches are not fool-
proof.  The authors would greatly appreciate learning 
of any data that are missing from this compilation.

LITERATURE ERRORS

Types  

Because the purpose of our search (data location 
and verification) differed from that of many bibliomet-
ric studies, a distinct error classification scheme was 
used.  Three error types were commonly observed in 
the DDT/DDE Sw and Kow literature:  1) multi-level 
referencing,  2) citation errors, and  3) data errors.  
Multi-level referencing is the practice of attributing 
data to a source other than the original published work.  
A non-original source publication may correctly refer-
ence the original published work (in which case, it 
would be considered a secondary source) or it may ref-
erence another publication that may or may not refer-
ence the original published work (in which case, it 
would be considered a tertiary or higher source).  Thus, 
secondary or higher sources can mistakenly be cited as 
original sources of data, and multiple levels of refer-
encing can result.  It is not uncommon for the original 
citation to be lost entirely after several cycles of multi-
level referencing (79). This type of error is the result of 
author inattention; original data sources are either over-

looked or simply not verified.  Aside from the loss of
credit experienced by the originator(s) of the data, 
multi-level referencing results in misleading inflation
of the database because the same data are attribute
several publications rather than the original source. 
The danger of this type of error is that users may 
assume that such data have greater validity becaus
they appear to have been produced by different 
research groups.  Moreover, the practice of averagin
data sets that include multi-level references can res
in bias of unknown sign and magnitude.  These prob
lems are discussed in more detail below. 

Examination of the DDT/DDE Sw and Kow liter-
ature indicates that multi-level referencing is a com-
mon problem.  For example, despite the fact that 
Kenaga and Goring (13) only present data previously 
published by other investigators (that is, no original 
data are given), their paper has been cited at least 3
times as an original source of data.  The ease with 
which multi-level referencing can proliferate is illus-
trated in figure 1.  Here, citations of the DDT/DDE log
Kow data published by O’Brien (80) are depicted in a 
reference tree.  [It must be emphasized that addition
references to the O’Brien (80) data, not shown on this 
figure, may exist.]  There are two types of sources s
ondary to the original O’Brien (80) data: those that cor-
rectly cite O’Brien (14,18,71,81–85; indicated by a 
solid arrow) and those for which the data are presum
to derive from O’Brien (31,47,62,86–103; indicated by 
a thick dashed arrow).  In the latter case, data given
the secondary sources are identical to the O’Brien (80) 
data, but no reference to O’Brien was provided in tho
publications.  At the same time, no other source for 
these values is known to exist in the literature, sugge
ing that O’Brien (80) was the source.  Immediately 
below the secondary sources are publications 
(64,68,69,78,87,104–117) that report the O’Brien data 
but incorrectly attribute them to secondary sources.
These are tertiary sources.  Two more levels can be
seen below the tertiary sources (64,118).  In this exam-
ple, only 14 percent (8 of 58) of the citations of 
O'Brien's DDT/DDE log Kow data were properly refer-
enced to the original publication.  One paper (64), 
exemplifying an extreme case of the pitfalls involved 
multi-level referencing, attributes O'Brien (80) data to 
10 other publications.
4 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 
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Citation errors include incorrect references, 
non-existent references, and missing references.  
‘Incorrect references’ are the most common type of 
citation error.  They result from mistakes that occur 
during transcription of the author's name, the publica-
tion date, volume number, pagination, and/or title of 
the article or journal.  A commonly encountered incor-
rect reference in the DDT/DDE literature involves the 
work of “Kenaga and Goring, 1980” (13), which is 
often referred to as “Kenaga and Goring, 1978.”  In this 
case, authors mistakenly cite the earlier conference 
date rather than the actual publication date of the con-
ference proceedings volume.  Such mistakes may seem 
minor, but they often result in lengthier article retrieval 
times or computer search failures.  In some instances, 
the article cannot be recovered at all on the basis of the 
citation given.  An example of a recurring ‘non-existent 
reference’ in the literature is that of “Triggan et al. 
(119)”, an erroneous reference to the work of Biggar 
and others (120).  At least five publications 
(48,69,121–123) have included the erroneous “Triggan 
et al. (119)” citation in their bibliographies.  A review 
paper (121) apparently initiated the error, which was 
repeated by other authors who did not verify the refer-
ence.  ‘Missing references’ are instances where an 
abbreviated citation (either number or name) given in 
the text, tables or figures of a publication does not cor-
respond to any of that publication's bibliographic 
entries.

Data errors include numerically and parametri-
cally garbled data, unreferenced data, and data errone-
ously attributed to unrelated publications.  ‘Numeri-
cally garbled data’ include numbers with juxtaposed 
digits or numbers that are similar, but not identical, to 
the original data (for example, an original log Kow 
value of 5.75 given as 5.57 or 5.76).  This error is pri-
marily the result of faulty transcription, and it com-
monly occurs in compilations where large amounts of 
data are being manipulated.  ‘Parametrically garbled 
data’ (for example, DDD data given as DDT data, Koc 
data given as Kow data, data for systems other than 
octanol-water given as Kow data, o,p’ data instead of 
p,p’ data) also result from inattention during data com-
pilation.  ‘Unreferenced data,’ or the practice of not 
providing a reference to the source of data, is often 
found in compilations such as the Merck Index (55) and 
Lange’s Handbook of Chemistry (124).  However, it 
also occurs frequently in journal articles as shown in 
figure 1 [see references depicted as ‘presumed’ to orig-
inate from O’Brien (80)].  Unreferenced data and data 
associated with nonexistent references and missing ref-
erences may be termed ‘data of uncertain origin’ for 
which only a provisional identification (based on 
numerical similarity and a comparison of the respective 
publication dates) is possible.  Data that are unpub-

lished or appear in the literature as personal commu
cations should also be included in this classification
Data of uncertain origin are of no value because the
reliability is indeterminate. 

Extent 

In order to evaluate the state of the literature, a
analysis of citations reported in 11 compilations 
(1,48,49,63,64,67–72) and four databases 
(51,52,76,77) was conducted.  These represent all of
the known compilations and databases that contain
significant amount of data on the aqueous solubility
and octanol-water partition coefficients for DDT and
DDE.  One compilation (66) and one database (54) 
were not included in this analysis due to the small nu
ber of data citations they contained (n ≤ 2 for each com-
pound-property pair).  [It is important to recognize tha
the objectives and procedures of these compilations
and databases vary.  In this case, three of the comp
tions (1,49,72) attempted exhaustive data collections
two (63,70) screened data prior to inclusion in their 
reports, and the other six (48,64,67–69,71) did not 
specify their literature review procedures.  In the cas
of the databases, all used screened data; in two 
instances (52,77), the screened data were evaluated 
order to arrive at a “suggested value.”]  The purpose
the present study was to determine what fraction of t
citations reported in these compilations and databas
were original data sources.  In addition, it was of inte
est to know the fraction of original data (extant at th
time of publication) reported in the compilation or 
database. 

The distribution of citations to DDT/DDE Sw 
and log Kow data are plotted by date of publication in
figure 2.  The data for DDT and DDE were combine
in order to simplify the visualization of trends.  There
were two instances where compilations were publish
in the same year (1988–69,72; 1997–1,70).  In these 
cases, citation category statistics were combined an
are presented for that year as a single group.  Also 
shown is information for databases (indicated by the
letter “D” above the uppermost symbol for the date th
database was published or made available).  Citatio
to data reported in compilations and databases are 
egorized as:  1) original data sources,  2) multi-leve
references (including secondary sources),  3) citatio
errors, and  4) data errors as discussed above.  The 
number of citations associated with the DDE and DD
data for a specified date is given as a fraction (that is
DDE data points reported/# DDT data points reporte
near the uppermost symbol for that year. 
6 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 



Figure 2.   Plots of percent of citations in compilation articles and databases that are original data sources, multi-level references, citation errors or 
data errors by date of publication/acquisition:  a) aqueous solubility (Sw),  b) log octanol-water partition coefficient (log Kow).  Fractions above data 
points reflect number of data for DDE and DDT given in compilation/database (n/m = number of data points for DDE/number of data points for DDT).  
“D” above data points indicates data given in databases.  See text for sources of data.
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Over the last three decades, DDT/DDE Sw com-
pilations have become less reliable with time (fig. 2a).  
This result is evidenced by a general decline in the per-
centage of correctly cited original data sources.  [The 
only exception to this trend is a compilation published 
in 1990 (48), which contains 65 percent original data 
sources.]  The most recent compilations (1,63,64,67) 
are composed of 6–23 percent original data sources.  
The remaining ‘data’ citations consist primarily of 
numerically redundant multi-level references (86 per-
cent of the non-original data source citations).  By com-
parison, the AQUASOL database (indicated by the “D” 
on fig. 2a; 76) appears to have a higher proportion (55 
percent) of original data sources than the most recent 
compilations.  

Compilations of DDT/DDE log Kow data are 
fewer in number and span a shorter time period (fig. 

2b), but the trends are similar.  Fourteen to twenty-s
percent of the data reported in the most recent comp
tions (1,64,70) are correctly attributed to original data
sources.  The rest consist primarily of numerically 
redundant multi-level references (83 percent of the 
non-original data source citations).  In general, the 
DDT/DDE log Kow databases (51,52,77; indicated by 
the “D” on fig. 2b) have higher proportions (50–80 pe
cent) of original data sources than recent compilation
The percentages of citation errors and data errors fo
both Sw and Kow in compilations have remained rela-
tively constant with time, whereas the proportions o
original data sources and multi-level references hav
assumed an inverse relation with a sizable growth in
reporting of the latter since about 1985.  This patter
highlights a key feature of multi-level referencing; it 
tends to proliferate with time. 
Literature Errors 7
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Despite similarities in the Sw and Kow compila-
tion trends, it cannot be assumed that the distribution of 
data citations among compilations is uniform (figs. 3a–
d).  For purpose of illustration, four compilations were 
selected that reflect the range of data-citation practices.  
[The reader should keep in mind that differences shown 
here might result, in part, from differences in the objec-
tives and procedures of the respective studies.]  Some 
compilations are heavily dominated by multi-level ref-
erences (figs. 3c,d), whereas others show a more even 
distribution of citation types (fig. 3b) or are dominated 
by data errors (fig. 3a).  When the data for all 11 com-
pilations were pooled, citations associated with multi-
level references, citation errors and data errors outnum-
bered those for original data sources by a factor of 3.  
Clearly, the database is of limited use when correctly 
cited original data sources are only a minor component 
of published compilations. 

A second issue concerning compilations and 
databases is their completeness.  What proportion o
the existing published original data do they report?  
The three most recent databases (52,76,77) and the 
most recent compilation (1) were examined, comparing
the original data reported therein with original data th
were available 1 year prior to the time the compilatio
databases became available.  The AQUASOL datab
(76) was found to contain 29 percent of the existing 
published original DDT/DDE Sw data, whereas the 
compilation (1) reported 68 percent.  In the case of 
DDT/DDE Kow data, the figures were lower [database
(52,77): 17–40 percent, compilation (1): 30 percent].  
The lower percentages observed for the databases 
result, in part, from intentional screening of publishe
data.  However, the compilation did not screen data
prior to publication. 
Figure  3.  Plots of citation categories for four compilation articles with Sw (unfilled bars) and Kow (filled bars) data.  
n = number of citations; M-L-references = multi-level references.
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Effects 

The cumulative effect of the aforementioned 
errors has been to obscure the extent and reliability of 
the original database.  Plots of correctly cited ‘original 
data’ and ‘erroneous data’ from Mackay and others (1) 
for DDT/DDE Sw and log Kow illustrate this point.  
‘Erroneous data’ refers to published data that are 
derived from one of the three types of reference errors 
discussed previously (that is, multi-level references, 
citation errors, data errors).  As noted earlier, original 
data are a minority of the total data presented.  When 
reported solubilities or log Kow values are plotted by 
date of publication (figs. 4a–d), a data point can 
develop into what appears as a linear sequence of erro-
neous data points (that is, an erroneous data string) with 
time.  This pattern is due to multi-level referencing.  It 
is important to note that whenever two or more second-
ary or higher sources report the same data and are pub-
lished in the same year, the data points are superposed.  
[For example, the erroneous data string corresponding 
to a log Kow value for DDT of 6.19 (fig. 4b) has 32 data 
points.  Sixteen of these points are not visible in the fig-
ure due to superimposition of data points.]  Thus, some 
points in the erroneous data strings depicted in figure 4 
cannot be seen.  In most cases, the originating data 
point is original data (for example, fig. 4b: DDT log 
Kow value of 6.19) or erroneous data (for example, fig. 
4b: DDT log Kow value of 5.98).  However, the publi-
cation of “selected” or “recommended” values has, at 
times, resulted in a similar effect, creating erroneous 
data strings that cannot be traced back to an original 
data point (for example, fig. 4d: DDE log Kow value of 
6.51).  These effects are further examined in table 1 
where the numbers, types, and sizes of erroneous data 
strings are given and in table 2 where the contribution 
of erroneous data strings to the overall database is 
shown.  It is clear from data given in table 1 that long 
strings can arise from originating data points that are 
erroneous (for example, DDT Kow data = 6.00) and that 
“selected” or “recommended” values occasionally 
result in strings of considerable size (for example, DDT 
Sw data = 0.003 mg/L).  As shown in table 2, strings of 
erroneous data compose as much as 41–73 percent of 
the total data.  [Recall that this does not include errone-
ous data resulting from citation errors or data errors but 
is caused only by multi-level referencing.]  In all cases, 
erroneous data are generated predominantly from orig-
inating data points that are original data (see Number of 
Erroneous Points in Strings columns, table 2). 

The effects of erroneous data on the database can 
also be examined statistically (table 3).  The erroneous 
DDT/DDE Sw data has a noticeable effect on the statis-
tics of the ‘all data’ set.  Mean values of the DDT/DDE 

Sw ‘all data’ sets are 23 - 65 percent lower than thos
for the original data alone.  The redundant nature of t
erroneous data results in artificially lower standard 
deviations and 95-percent confidence limits in the ‘a
data’ sets as compared with the original data sets.  T
inclusion of erroneous log Kow data apparently has 
slightly less effect on the mean values of the ‘all dat
set (log Kow-DDT = 6.04-‘all data’ as opposed to 6.24
‘original data’, log Kow-DDE = 5.99-‘all data’ as 
opposed to 6.23-‘original data’).  Mean Kow values for 
‘all data’ sets are 37–42 percent lower than those fo
the original data alone.  Again, inclusion of erroneou
log Kow data in the ‘all data’ set leads to artificially 
lower standard deviations and 95-percent confidenc
limits when compared with the original data.  Given th
amount of scatter in the original data and the confusi
overlay of erroneous data, deducing a reliable Sw or 
Kow value would be difficult for most users of the dat
compilation.  Although the Mackay and others (1) 
compilation was used for purposes of illustration her
the literature reviewed in the present study indicates
that such problems are the rule, not the exception.

PUBLISHED ORIGINAL DATA

All verifiable, published original DDT/DDE Sw 
and Kow data produced by direct experimental determ
nation, indirect experimental determination, and com
putational methods for the period 1944–2001 are 
presented in tables 4 and 5.  These uncensored dat
consisting of 62 Sw values (45 DDT, 17 DDE) and 100
log Kow values (64 DDT, 36 DDE), are tabulated in 
groups according to method of determination/estima
tion.  The data sources are widely dispersed through
the literature (32 journals, 2 books, 1 symposium pr
ceedings, 6 government reports).  For example, onl
Chemosphere and Environmental Science & Technol-
ogy have published data for a given compound/prop
erty pair more than twice.  Although the vast majorit
of the solubility data are for determinations made 
within 18–25°C, data exist over a temperature range 
2–45°C.  Tables of Sw and log Kow data for which no 
published source was cited (that is, ‘data of uncerta
origin’) are available in appendix A.  The data of unce
tain origin comprise at least 42 Sw values (30 DDT, 12 
DDE) and 71 log Kow values (45 DDT, 26 DDE).  Such
a large number of unverifiable data is further eviden
of the poor quality of the DDT/DDE Sw and Kow liter-
ature.
Published Original Data 9
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Table 1.  Numbers, Types and Sizes of Erroneous Data Strings Reported in Compilation of Mackay and others (1)

Originating
Data Point

Type of
Originating
Data Pointa

Number
of Data

Points in Stringb
Originating
Data Point

Type of
Originating
Data Pointa

Number
of Data

Points in Stringb

DDT Sw Datac DDT log Kow Datad

0.0002 original 2 3.98 original 5
0.001 original 10 4.89 erroneous/de 2
0.0012 original 26 4.98 erroneous/de 3
0.0016 erroneous/de 1 5.10 original 2
0.0017 original 11 5.75 original 7
0.002 erroneous/de 5 5.98 selected/

recommended
12

0.0023 original 1 6.00 erroneous/de 7
0.003 selected/

recommended
12 6.083 erroneous/de 1

0.0031 erroneous/de 6 6.12 selected/
recommended

1

0.0034 erroneous/ce 7 6.19 original 32
0.004 original 1 6.20 erroneous/de 4
0.0045 original 1 6.36 original 21
0.0055 original 17 6.36 erroneous/de 6
0.02 original 1 6.613 erroneous/de 1
0.025 original 4 6.84 erroneous/de 1
0.035 erroneous/ce 1 6.91 original 3
0.0374 original 9
0.0645 erroneous/de 2

DDE Sw Datac DDE log Kow Datad

0.0013 original 2 5.00 selected/
recommended

1

0.0079 erroneous/de 3 5.69 original 17
0.014 original 1 6.36 erroneous/de 1
0.040 original 5 6.51 selected/

recommended
3

6.89 erroneous/de 1
6.956/6.96 original 3

a Originating data point types: original=original data, erroneous/de=erroneous data/data error, erroneous/ce=erroneous data/citation error, 
selected/recommended=data value selected or recommended by author(s).  b Does not include originating data point.  c Sw = aqueous solubility in units 
of milligrams per liter.  d Kow = octanol-water partition coefficient.

Table 2.  Contribution of Erroneous Data to Overall Database in Compilation of Mackay and others (1)

Totala Erroneous Originating Point Originating Point-Original Data

Data 
Typeb

Number 
of Data 
Strings

Number of 
Erroneous 
Points in 
Stringsc

Percentage
 of Total 

Datad

Number 
of Data 
Strings

Number of 
Erroneous 
Points in 
Stringsc

Percentage
 of Total 

Datad

Number 
of Data 
Strings

Number of 
Erroneous 
Points in 
Stringsc

Percentage 
of Total 
Datad

DDT Sw 18 117 72.7 7 34 21.1 11 83 51.6

DDT Kow 16 108 65.5 10 38 23.0 6 70 42.4

DDE Sw 4 11 40.7 1 3 11.1 3 8 29.6

DDE Kow 6 26 53.1 4 6 12.2 2 20 40.8
a Total = Erroneous data strings resulting from erroneous originating data points and originating data points that are original data (see text for 

explanation). b Sw = aqueous solubility; Kow = octanol-water partition coefficient.  c Does not include originating data point.  d Erroneous data points 
as a percentage of total data points.
Published Original Data 11



      

Table 3.  Statistical Comparison of Sw and log Kow Data Reported in Compilation of Mackay and others (1)

Aqueous solubility, Sw (milligrams per liter)

DDT DDE

Statistic
Original 

Dataa
Erroneous 

Datab
All 

Datac
Original 

Dataa
Erroneous 

Datab
All 

Datac

Mean 0.034 0.008 0.012 0.031 0.020 0.024
Standard Deviation 0.094 0.013 0.040 0.040 0.018 0.028
95-percent Confidence Limit 0.035 0.002 0.006 0.025 0.009 0.011

Log octanol-water partition coefficient, log Kow

Mean 6.24 6.02 6.04 6.23 5.94 5.99
Standard Deviation 0.83 0.57 0.61 0.58 0.58 0.58
95-percent Confidence Limit 0.38 0.09 0.09 0.55 0.16 0.16

a Obtained from original data source.  b Multi-level references + citation errors + data errors.  c Original data + erroneous data.
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The Sw and Kow data-generation histories for 
DDT and DDE are illustrated in figure 5.  These curves 
are based on the verified original data given in tables 4 
and 5.  Also shown is a timeline of key events in the his-
tory of DDT.  The DDT and DDE Sw data curves 
exhibit much flatter profiles than the corresponding 
Kow curves, and the DDT Sw curve begins approxi-
mately 30 years before the DDE Sw and DDT/DDE 
Kow curves.  The earlier interest in the aqueous solubil-
ity of DDT corresponds to its use as an insecticide start-
ing in 1942 and numerous laboratory studies 
undertaken during the 1940s to determine the basis for 
DDT’s acute toxicological effects, as well as the cause 
of insect resistance to it.  Data on the aqueous solubility 

of DDE first appeared in the literature in the early 
1970s.  This is about the time DDT was banned by t
EPA (1972), and it probably reflects growing concer
for the environmental fate of this highly persistent DD
metabolite.  DDT/DDE Kow data production began 
about 1973, rising rapidly until the mid-1980s when 
data accumulation slowed.  This trend may be related
the general increase in Kow data for anthropogenic con
taminants during this period when it was realized tha
Kow could serve as a predictor of sorption and bioco
centration.  Not surprisingly, the timing also corre-
sponds to the advent of modern methods for estimat
and experimental determination of Kow for a wide 
range of organic contaminants (6). 
Figure 5.  DDT and DDE Sw and Kow original data generation plots as a function of publication date along with a timeline of important historical 
events.
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Table 4.  Published Original DDT Sw and log Kow Data

Sw or
log Kow

a
Compound

Designation Methodb
Temp
(°C) # Repc Precision Reference

Aqueous solubility, Sw

1 DDT nr nr nr nr 125
< 1 DDT nr nr nr nr 126

0.016, 0.040 DDT nr ambient nr nr 127
0.0002-0.001 DDT SF nr nr nr 128
0.0034, 0.002,

0.0017
p,p’-DDT SF/GC 25 >1 ± 0.00017, nr

± 0.00017
120

0.017 p,p’-DDT SF/GC 15 >3 nr 129
0.0017, 0.006, 

0.025
p,p’-DDT SF/GC 25 >3 nr 129

0.037 p,p’-DDT SF/GC 35 >3 nr 129
0.045 p,p’-DDT SF/GC 45 >3 nr 129
0.0054 p,p’-DDT SF/GC 24 >1 nr 130
0.0059 DDT SF/RA 2 10 ± 0.0004 131
0.0374 DDT SF/RA 25 10 ± 0.0005 131
0.045 DDT SF/RA 37.5 10 ± 0.001 131

≤ 0.0012 DDT SF/RA 25 >1 nr 132
0.0045 DDT SF/RA 25 3 nr 133

0.01-0.1 p,p’-DDT TOXest 22 nr nr 134
0.04 p,p’-DDT Turbidity 20 nr nr 135
0.004 p,p’-DDT Turbidity/N 24 nr + 0.0002 136
0.1 DDT Turbidity/N 18 nr nr 137
0.0055 DDT GnC 25 >1 nr 138
0.0023 DDT GnC 25 nr nr 139
0.0077 p,p’-DDT GnC 20 nr nr 117
0.0053 p,p’-DDT GnC 24 3 + 0.0009 140
0.0051 p,p’-DDT GnC/SPME/GC 25 5 + 0.00011 123
0.020 DDT RP-HPLC 25 nr nr 139
0.0302 p,p’-DDT RP-HPLC nr nr nr 141
0.467 p,p’-DDT PPR nr nr nr 141
0.085 DDT PPR 25 na na 142

0.00012, 0.00346 p,p’-DDT PPR 25 na na 143
0.00132 p,p’-DDT SPR nr na na 105
0.0039 DDT SPR nr na na 144
6.22 DDT Top/ANN na na na 145

0.00175, 0.00355 DDT G-C nr na na 25
0.0063 DDT G-C 25 na na 146
0.0158 DDT G-C/AQUAFAC-3 25 na na 142
0.0013 p,p’-DDT G-C na na na 147

Log Kow

3.98 DDT SF nr nr nr 24
6.36 p,p’-DDT SF/GC 20 nr nr 148
6.33 p,p’-DDT SF/GC 24 --d --d 148
5.1 DDT SF/RA 20-25 7 ± 0.1 149
5.44 DDT SF/RA 25 3 nr 133

6.17, 6.16, 
6.22, 6.24

p,p’-DDT StF nr nr nr 150

6.914 p,p’-DDT StF 25 10 ± 0.030 109
6.307 p,p’-DDT StF 25 >1 ± 0.045 113
5.73 DDT ‘StF’e ambient --f --f 140
6.00 p,p’-DDT StF-SPME 25 4 ± 0.05 123
5.94 p,p’-DDT Soct/Sw 20 nr nr 135
Published Original Data 13
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Table 4.  Published Original DDT Sw and log Kow Data—Continued

Sw or
log Kow

a
Compound

Designation Methodb
Temp
(°C) # Repc Precision Reference

Log Kow

5.74 DDT CPEg 25 --h --h 140
5.75 p,p’-DDT RP-HPLC na nr nr 151
6.38 p,p’-DDT RP-HPLC na nr nr 152

6.06, 5.84 p,p’-DDT RP-HPLC na 3-5 nr 112
6.40 DDT RP-HPLC na >1 ± 0.11 153
5.13 p,p’-DDT RP-HPLC na 10 nr 154

5.56, 5.65, 5.51, 
5.49, 5.45, 5.44

p,p’-DDT RP-HPLC na nr nr 155

5.44 p,p’-DDT RP-HPLC na nr nr 156
5.53, 5.65 p,p’-DDT RP-HPLC na nr nr 117
5.27, 5.87 p,p’-DDT RP-HPLC na nr nr 157
5.3, 6.4 p,p’-DDT RP-HPLC na nr nr 150

6.06 p,p’-DDT RP-HPLC na nr nr 141
6.21 p,p’-DDT RP-HPLC na 2 nr 91
5.63 p,p’-DDT RP-HPLC na nr nr 118
6.51 DDT RP-HPLC na nr nr 158
5.50 DDT RP-HPLC na 3 nr 159
7.48 p,p’-DDT PPR nr na na 103
6.69 DDT PPR nr na na 160
5.60 p,p’-DDT PPR nr na na 83
7.7 p,p’-DDT PPR nr nr nr 150
6.06 p,p’-DDT PPR nr na na 70
7.92 p,p’-DDT PPR 25 na na 161
6.50 p,p’-DDT PPR 25 na na 162
6.82 p,p’-DDT SPR nr na na 105
6.89 DDT SPR nr na na 144
6.84 p,p’-DDT SPR na na na 163
5.76 DDT FC-H&L na na na 164
6.91 DDT FC-H&L na na na 165
5.76 p,p’-DDT FC-H&L na na na 83
6.91 p,p’-DDT FC-H&L na na na 156
6.763 p,p’-DDT FC-H&L na na na 77
6.91 p,p’-DDT FC-H&L na na na 91
6.91 p,p’-DDT FC-H&L na na na 166
6.76 p,p’-DDT FC-H&L na na na 70
7.35 p,p’-DDT FC-R na na na 112
7.51 p,p’-DDT FC-R na na na 114
6.79 p,p’-DDT FC-M&H na na na 167
6.92 DDT G-C na na na 168
6.19 p,p’-DDT SC na na na 80
6.91 p,p’-DDT ‘QSAR’ na na na 169
7.05 p,p’-DDT SPARC na na na 170

a Sw = aqueous solubility in units of milligrams per liter; Kow = octanol-water partition coefficient.    b Method acronyms as follows : SF=shake-
flask, GC=gas chromatography, RA=radiometric analysis, TOXest=estimated from toxic response, StF=stir-flask, GnC=generator column, 
N=nephelometry, SPME=solid phase microextraction, CPE=continuous phase equilibration, Soct/Sw= solubility in n-octanol/aqueous solubility, RP-
HPLC=reversed phase-high performance liquid chromatography, PPR=property-property relationship, SPR=structure-property relationship, Top/
ANN=topological indices/artificial neural network, FC-H&L=fragment constant-Hansch and Leo (78), FC-R=fragment constant-Rekker (171), FC-
M&H=fragment constant-Meylan and Howard (172), G-C=Group contribution, SC=substituent constant, ‘QSAR’=quantitative structure activity 
relationship-based chemical modeling and information system, SPARC=SPARC Performs Automated Reasoning in Chemistry (173).   
 c Number of replicates reported.    d Data were generated based on ten separate experimental determinations at different nominal DDT saturation le
els (50-90%).  Number of replicates and precision are, therefore, not reported here.    e Method involves ‘stir flask-like’ technique-see reference for 
details.    f Precision is not reported here because twelve experiments were conducted with addition of octanoic acid at seven different concentrations.    
g Methodology involves unique closed loop phase equilibration-see reference for details.    h Precision is not reported here because eight experiments 
were conducted at five different solute concentrations.    nr-not reported, na-not applicable.
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Table 5.  Published Original DDE Sw and log Kow Data

Sw or
log Kow

a
Compound

Designation Methodb
Temp
(°C) # Repc Precision Reference

Aqueous solubility, Sw

0.055 p,p’-DDE SF/GC 15 > 3 nr 129
0.01, 0.04, 0.120 p,p’-DDE SF/GC 25 > 3 nr 129

0.235 p,p’-DDE SF/GC 35 > 3 nr 129
0.450 p,p’-DDE SF/GC 45 > 3 nr 129
0.0013 DDE SF/RA 25 nr nr 174
0.040 p,p’-DDE StF/GC 20 nr nr 18
0.014 p,p’-DDE GnC 25 >1 nr 138
0.0011 DDE GnC 25 nr nr 139
0.065 p,p’-DDE Turbidity/N 24 nr ± 0.003 136
0.006 DDE RP-HPLC 25 nr nr 139
0.0236 p,p’-DDE RP-HPLC nr nr nr 141
1.24 p,p’-DDE PPR nr na na 141

0.001, 0.029 p,p’-DDE PPR 25 na na 143
0.0152 DDE G-C 25 na na 146

Log Kow

6.956 p,p’-DDE StF 25 >2 ± 0.011 109
5.83 p,p’-DDE RP-HPLC na nr nr 87
5.69 p,p’-DDE RP-HPLC na nr nr 151
5.89 p,p’-DDE RP-HPLC na nr nr 175
5.63 DDE RP-HPLC na nr nr 139

6.02, 6.12, 6.02, 
6.00, 5.96, 5.94

p,p’-DDE RP-HPLC na nr nr 155

5.89 p,p’-DDE RP-HPLC na nr nr 156
5.99, 6.11 p,p’-DDE RP-HPLC na nr nr 117
5.85, 6.51 p,p’-DDE RP-HPLC na nr nr 157

6.29 p,p’-DDE RP-HPLC na nr nr 141
6.09 p,p’-DDE RP-HPLC na nr nr 118
7.14 DDE RP-HPLC na nr nr 158
5.78 DDE RP-HPLC na 3 nr 159
5.74 p,p’-DDE PPR nr na na 70
7.67 p,p’-DDE PPR 25 na na 161
5.50 p,p’-DDE PPR 25 na na 162
6.78 p,p’-DDE SPR na na na 163
4.88 p,p’-DDE FC-H&L na na na 175
6.96 DDE FC-H&L na na na 165
6.94 p,p’-DDE FC-H&L na na na 156
6.94 p,p’-DDE FC-H&L na na na 166
6.736 p,p’-DDE FC-H&L na na na 77
6.94 p,p’-DDE FC-H&L na na na 70
6.00 p,p’-DDE FC-M&H na na na 167
5.01 p,p’-DDE FC-R na na na 175
6.72 p,p’-DDE FC-R na na na 114
7.2 p,p’-DDE G-C na na na 176
5.69 p,p’-DDE SC na na na 80
6.63 p,p’-DDE SPARC na na na 170

a Sw = aqueous solubility in units of milligrams per liter; Kow = octanol-water partition coefficient.    b Method acronyms as follows: SF=shake-
flask, GC=gas chromatography, RA=radiometric analysis, StF=stir-flask, GnC=generator column, N=nephelometry, RP-HPLC=reversed phase-high 
performance liquid chromatography, PPR=property-property relationship, FC-H&L=fragment constant-Hansch and Leo (78), FC-R=fragment constant-
Rekker (171), FC-M&H=fragment constant-Meylan and Howard (172), G-C=Group contribution, SC=substituent constant, SPARC= SPARC Performs
Automated Reasoning in Chemistry (173).    c Number of replicates reported.  nr-not reported, na-not applicable.
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Uncensored DDT and DDE Sw measurements/
estimates (from tables 4 and 5) plotted as a function of 
date of publication for the period 1944–1998 are shown 
in figure 6.  Only those direct experimental solubilities 
determined within a temperature range of 18–25°C are 
plotted here.  For purposes of this figure it was assumed 
(but cannot be confirmed) that solubilities reported as 
having been determined at “ambient temperatures” and 
those for which temperatures were not reported also 
fall within the 18–25°C range.  Data published as a 
range of solubilities (for example, 128,134) are 
depicted in figure 6 by double-headed arrows connect-
ing data points, whereas data published as maximum 
solubilities (for example, 126,132) are shown as down-
ward-pointing arrows originating at the respective data 
points.  Finally, it was assumed that the solubilities esti-
mated by indirect experimental determination and 

computational methods, as given in tables 4 and 5, 
reflect aqueous solubilities for DDT and DDE within
18–25°C. 

An examination of the published original data 
demonstrates that, for nearly 55 years, the range in
reported DDT Sw values (fig. 6a) has spanned three t
more than four orders of magnitude.  Moreover, Sw val-
ues developed over the last decade show as much s
ter as early measurements made in the 1940s.  In th
case of the DDE Sw data (fig. 6b), there are fewer mea
surements/estimates, but the overall range is appro
mately three orders of magnitude.  Given the scatte
exhibited by these uncensored data, a user would b
hard pressed to select appropriate values for the aq
ous solubility of DDT or DDE without further informa-
tion on data quality.  This issue is addressed below.
Figure  6.  Original Sw data for  a) DDT and  b) DDE plotted as a function of publication date.  Data are taken from tables 4 and 5.  See text for 
explanation.
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Uncensored DDT and DDE log Kow values 
(from tables 4 and 5) plotted as a function of date of 
publication for the period 1973–2000 are shown in fig-
ure 7.  As in the case of the solubility data, the range in 
DDT and DDE log Kow values is large (3.7 and 2.3 log 
units, respectively), and there is no apparent reduction 
in the amount of scatter with time.  The uncensored Sw 
and Kow data for DDT and DDE exhibit bimodal or tri-
modal distributions, and in all cases, the variance 
appears to exceed the mean values (table 6).  The 
cause(s) for the large variation in Sw and log Kow val-
ues is not immediately apparent.  However, direct com-
parison of the standard deviations listed in table 6 with 
the few reported estimates of experimental reproduc-
ibility given in tables 4 and 5, suggest that (within-
investigation) methodological problems or between-
investigation differences are likely involved.  Trends in 
Sw and log Kow measurements and the relationship 
between reported data and the methods of determina-

tion/estimation that have been used are examined in
later section (see Effect of Methodology). 

The observation that published literature on 
physico-chemical parameters contains a considerab
amount of conflicting data, with reported values diffe
ing by several orders of magnitude, is not a new one
(1,47–49).  The pesticide solubility literature was sin-
gled out for its unreliability in the late 1960s (49).  Nev-
ertheless, there has been no subsequent improveme
the database, and the original criticisms remain vali
Moreover, such problems may not be limited to hydr
phobic organic compounds with very low aqueous s
ubilities because marked discrepancies have been 
found for even moderately soluble pesticides (177).  
Based on these previous reports and the present 
authors’ observations, the common practice of using
physico-chemical data without first carefully assessin
its reliability is inappropriate. 
Figure 7.  Original log Kow data for  a) DDT and  b) DDE plotted as a function of publication date.  Data are taken from tables 4 and 5.
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Data Quality 

Data quality is a crucial, though frequently 
underemphasized, issue in scientific research (178).  
The quality of published physico-chemical property 
data usually is unknown, and it is common practice for 
users to accept the data rather than conduct a time-con-
suming evaluation.  Such issues are especially difficult 
to address for indirect experimental (for example, RP-
HPLC) and computational methods that rely upon cor-
relation analysis because information on the underlying 
data (assumed to be accurate) may not be readily avail-
able.  A recent study of Sw data for 6 pesticides (not 
including DDT and DDE) demonstrated that the varia-
tion in published data was considerably greater than the 
expected measurement errors (178).  Because the data 
quality was poor or unknown in all cases, the entire 
data set was judged to be “less than credible.”  The 
scarcity of detailed information on the accuracy of 
reported Sw and log Kow values has been noted (123), 
and the situation for estimates of experimental preci-
sion is similar.  The DDT/DDE literature appears to be 
of equally poor quality.  For example, of 46 experimen-
tal DDT/DDE Sw values reported (tables 4 and 5), only 
9 (20 percent) have associated estimates of precision, 
and of 59 experimental DDT/DDE log Kow values 
reported, only 6 (10 percent) have associated estimates 
of precision.  When the literature is characterized by 
numerous inconsistencies and errors, the need for a 
comprehensive data quality evaluation is obvious.

Various subjective criteria have been used by 
authors when evaluating the validity of data or for 

arriving at “recommended” Sw and log Kow values.  It 
is not uncommon for experimental data to be compar
in the same publication with a few selected data from
the literature in order to demonstrate that there is "go
agreement with literature values."  Such comparison
are meaningless given the extreme variability of the
published original DDT/DDE Sw and Kow data.  With 
DDT Sw and Kow values spanning more than three 
orders of magnitude, it would be difficult not to find 
agreement with a subset of the data.  As noted earli
“recommended” or “selected” values are often chos
based on examination of highly erroneous and incom
plete data compilations (see “selected values” in fig. 4
Without objective substantiating information, the 
selection of these values would appear to be purely
subjective.  Moreover, because of the overriding effe
of multi-level references and/or missing original data
such “selected values” may be biased (see table 3, 
4).  Other authors have used the “reasonable trend”
approach to assess the validity of data (that is, does
data point fit into a reasonable trend for a series of 
structurally similar compounds?).  This can be an un
liable method, however, because such trends are no
always applicable to isomers (179) or compounds, such
as DDT and DDE, that have unique structures.  Eve
when objective guidelines for selecting reliable phys
ico-chemical parameters are described in a compila
tion, the authors may not apply this approach to the d
being reported.  Users are, thus, left to sift through t
data at their own discretion with limited or no guidanc
as to its reliability.
 

Table 6.  Basic Statistics for Uncensored Original Sw and Kow DDT/DDE Dataa 

DDT DDE

Statistic Aqueous solubility, Sw (milligrams per liter)

Mean 0.23 0.12

Standard Deviation 1.00 0.32                                                                                                                            

Octanol-water partition coefficient, Kow
b

Mean 5.9 x 106 (6.20) 4.5 x 106 (6.22)

Standard Deviation 1.3 x 107 (0.73) 8.3 x 106 (0.63)
a Data given in tables 4 and 5 were used for statistical calculations.  For Sw, only data for 18– 25°C were used.  

For Kow, all data were used.  In cases where solubilities were reported as being ‘less than’ a specified concentration in 
the original source publication, that concentration was used as is for the calculation of mean and standard deviation.  
In cases where ranges of solubilities were reported, the upper and lower bounds of each solubility range were 
included in the calculations.   b Mean, standard deviations of log Kow values are given in parentheses.
18 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 
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Assessment of DDT/DDE Sw and Kow Original 
Data Sources  

As previously noted, physico-chemical data con-
tained in many reports are of uncertain reliability 
because the documentation of methods is inadequate.  
Whereas it is generally accepted that a hierarchy of 
data preference exists (that is, direct experimental 
determination is preferable to indirect experimental 
determination which is preferable to calculation/corre-
lation), a criteria-based rating system is required for 
evaluation of published data sources.  Such a rating 
system should address key questions of methodologi-
cal soundness, data reporting, replicability, and so 
forth.  In principle, the rating system should be objec-
tive, systematic in approach, applicable to all methods, 
and easy to implement.  In practice, all conditions can-
not be met at the same time.

Heller and others (178) developed an expert sys-
tem for determining the quality of Sw data.  According 
to their system, experimental methodology and associ-
ated data are rated on a five-step descending scale from 
1 (highest rating) to U (unevaluatable) based on the 
answers to a series of questions (U.S. Agricultural 
Research Service/National Institute of Standards and 
Testing: ARS/NIST; table 7).  A slightly modified ver-
sion of the ARS/NIST system (see appendix B for 
details) was used in this study to evaluate published 
original DDT/DDE Sw data sources.  The modifica-
tions are minor and consist of an additional preliminary 
query concerning method acceptability, and new rating 
endpoints corresponding to cases where 1) the purity of 
water was not reported, and 2) the temperature of deter-
mination was given as “ambient.”  [It is important to 
recognize that the purpose of the rating system as 
described here is to assess a publication’s capacity to 
reflect the quality of the data it reports.  Although it is 
important to distinguish between the quality of the data 
source and the quality of the reported data, these are 
often inextricably bound.  More importantly, data qual-
ity cannot always be inferred from source quality.] 

Kollig (180) also developed criteria for evaluat-
ing the reliability of 12 rate and equilibrium constants, 
including Kow.  Focusing on four categories of infor-

mation (analytical, experimental, statistical, and cor-
roborative), he proposed a series of 31 general and
Kow-specific questions.  In order to evaluate publishe
DDT/DDE Kow data sources, critical portions of Kol-
lig's query-based approach were incorporated into a
rating scheme modeled after the ARS/NIST system
(see appendix B for a full description).  In addition, a
preliminary query concerning method acceptability 
was added (as per the Sw scheme), and the query on 
volatilization/adsorption losses was expanded to 
include possible demonstration of solute mass balan
For both rating systems (Sw and Kow), the initial deter-
mination that a given methodology was acceptable,
poor (ratingmax = 4), or unevaluatable (rating = U) was
based on a thorough examination of the Sw and Kow lit-
erature for hydrophobic organic compounds.  It must 
noted that these rating schemes do not include expl
queries regarding the quality-control/quality-assuran
procedures and analytical methods that were used t
determine solute concentrations.  Such information 
not ordinarily provided in sufficient detail in the pub-
lished literature to aid in the evaluation process.  Ho
ever, it is clearly critical to the assessment of physic
chemical data quality.

The original DDT/DDE Sw and Kow data sources 
identified in tables 4 and 5 were evaluated, and the 
ings for the respective publications are given in appe
dix B (tables B2 and B3).  The results of these criter
based evaluations support the conclusion that the DD
DDE Sw and Kow database is extremely unreliable.  A
large majority of the data sources received poor (rati
= 4) or unevaluatable (rating = U) ratings [that is, DD
Sw = 100 percent (28 of 28), DDE Sw = 100 percent (9 
of 9), DDT Kow = 95 percent (41 of 43), DDE Kow = 
96 percent (26 of 27)].  Poor or unevaluatable data 
source ratings generally resulted from use of metho
that are widely considered to be unacceptable for 
hydrophobic organic compounds or from incomplete
reporting of methodology, data and statistics.  Accor
ing to this evaluation, only a small percentage [less 
than 3 percent (2 of 68)] of the data sources receive
the highest rating (rating = 1) and none received a go
rating (rating = 2).  Thus, the number of original data  
Published Original Data 19

Table 7.  ARS/NIST Ratings System (after Heller and others, 178)

Rating Explanation

1 Highest rating: method of high quality with excellent reporting of work performed 
2 Good rating: some parts of experimental method below the highest standards
3 Acceptable rating: experimental methods all defined, work performed or reported at 

minimum scientific level
4 Poor rating: lack of reporting for key or multiple experimental details, studies with outdated

or unacceptable methods
U Unevaluatable: insufficient information on which to base a rating
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sources that may be considered reliable as judged by 
the assigned ratings is very small (table 8).  It must be 
recognized that the data contained in many of the pub-
lications for which poor or unevaluatable ratings were 
assigned may well be of acceptable quality.  However, 
inadequate documentation precluded a higher rating by 
the modified evaluation scheme of Heller and others 
(178).  In these instances, determination of the true 
quality of the reported data would require unsupported 
inference.  This highlights one of the most serious 
shortcomings of the published literature: inadequate 
documentation.

    In the case of DDT log Kow data, the only data 
sources that received the highest rating were publica-
tions reporting the results of an inter-laboratory com-
parison study (109,113).  The mean log Kow values 
determined by the two participating laboratories 
[which used similar (but non-identical) procedures] 
differed by more than 0.6 log unit.  For comparison, 
previously published “recommended values” 
(1,6,47,61,77) for log Kow span considerably larger 
ranges: DDT log Kow (4.89–6.914), and DDE log Kow 
(4.28–6.96).  Despite widespread citation and use of 
these “recommended values,” the criteria-based evalu-
ations conducted in this study indicate that the number 
of reliable data sources upon which “recommended 
values” might be based is grossly inadequate.

Effect of Methodology  

Methods of Sw and Kow determination can be 
divided into three general categories: direct experimen-
tal, indirect experimental (including correlation with 
other physico-chemical parameters) and computa-
tional.  Many of these methods have been summarized 
and evaluated previously (5,6,181), and a comprehen-

sive review is beyond the scope of this study.  For 
present purposes, only those methods that have be
used in DDT/DDE parameter determinations were co
sidered (tables 4 and 5).  At least 10 different metho
have been used for DDT/DDE Sw determination (direct 
experimental-generator column, stir-flask, shake-flask
turbidity/nephelometry; indirect experimental-RP-
HPLC, property-property relations [PPR], structure-
property relations [SPR], toxicity, topology/artificial 
neural network; computational-group contribution).  
At least nine different methods have been used for 
DDT/DDE Kow determination (direct experimental-
stir-flask, shake-flask, continuous phase equilibratio
(140); indirect experimental-RP-HPLC, Soct/Sw, PPR, 
SPR; computational-substituent constant/group contri
bution/fragment constant, SPARC/quantitative struc
ture activity relationship models [‘QSAR’]).

Basic statistics (mean, standard deviation, min
mum and maximum) for uncensored original Sw and 
log Kow data have been tabulated and examined for
potential methodologically based differences (table 9
The extreme variability of the Sw values, with standard 
deviations often exceeding the mean value, preclud
any meaningful interpretation of the data set.  Under
ing some of this variability may be effects due to spe
cific aspects of the protocols used, operator/laborato
differences, and quality control/quality assurance 
issues.  Information relevant to these aspects of the
measurement process is rarely provided in the pub-
lished literature, and in some cases may have been
unknown to investigators.  Examples include the an
lytical difficulties associated with measuring Kow of 
highly hydrophobic organic compounds at infinite dilu
tion (8,9), the importance of maintaining temperature
control during equilibration (7,113), and possible 
decomposition of DDT in heated gas chromatograph
inlets (182).  Rather than attempting to identify all of 
the relevant issues here, the existing data were ana
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Table  8.  DDT/DDE Sw and log Kow Original Data Sources that Received the Highest Rating (rating = 1) using Criteria-based Data Source 
Quality Evaluation Schemesa

Source Value

DDE log Kow
de Bruijn and others (109) 6.956 ± 0.011

DDT log Kow
de Bruijn and others (109) 6.914 ± 0.030
Brooke and others (113) 6.307 ± 0.045

DDE Sw
---b ---b

DDT Sw
---b ---b

a See text and appendix B for explanation of aqueous solubility (Sw) and octanol-water partition coefficient (Kow) data source 
evaluation schemes as modified from Heller and others (178) and Kollig (180).    b No original data source met the highest rating 
criteria for this compound property.
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Table 9.  Statistical Information on Uncensored Original DDT/DDE Sw and log Kow Data by Method of Determination

Percentage of Data Points

Methoda Mean
Standard
Deviation

Minimum
Value

Maximum
Value

Number
of Data Points

Percentage
of Data Points <1980

1980-
1989 ≥1990

DDT Sw (milligrams per liter)

Shake-Flask 0.014 0.017 0.0002 0.045 17 37.8 62.5 22.2 0.0

Gen. column 0.005 0.002 0.0023 0.0077 5 11.1 4.2 22.2 16.7

Stir-Flask -- -- -- -- -- -- -- -- --

PPR/SPR+ 0.759 2.053 0.0001 6.22 9 20.0 0.0 44.4 41.7

Calculated 0.006 0.006 0.0013 0.0158 5 11.1 0.0 0.0 41.7

Miscellaneous 0.051 0.047 0.004 0.1 5 11.1 16.7 11.2 0.0

Not reported 0.514 0.561 0.016 1 4 8.9 16.7 0.0 0.0

DDT log Kow

Shake-Flask 5.44 0.99 3.98 6.36 5 7.8 25.0 9.1 0.0

Stir-Flask 6.22 0.33 5.73 6.914 8 12.5 0.0 11.4 18.8

RP-HPLC 5.75 0.40 5.13 6.51 24 37.5 25.0 52.3 0.0

PPR/SPR 6.85 0.72 5.60 7.92 10 15.6 0.0 11.4 31.3

Calculated 6.76 0.50 5.76 7.51 15 23.4 50.0 13.6 43.8

Miscellaneous 5.84 0.14 5.74 5.94 2 3.1 0.0 2.3 6.3

DDE Sw (milligrams per liter)

Shake-Flask 0.130 0.162 0.0013 0.450 7 41.2 70.0 0.0 0.0

Gen. column 0.008 0.009 0.0011 0.014 2 11.8 10.0 20.0 0.0

Stir-Flask 0.040 -- 0.040 0.040 1 5.9 10.0 0.0 0.0

PPR/SPR+ 0.260 0.548 0.001 1.24 5 29.4 0.0 60.0 100.0

Calculated 0.0152 -- 0.0152 0.0152 1 5.9 0.0 20.0 0.0

Miscellaneous 0.065 -- 0.065 0.065 1 5.9 10.0 0.0 0.0

Not reported -- -- -- -- -- -- -- -- --

DDE log Kow

Shake-Flask -- -- -- -- -- -- -- -- --

Stir-Flask 6.956 -- 6.956 6.956 1 2.8 0.0 4.5 0.0

RP-HPLC 6.04 0.33 5.63 7.14 19 52.8 50.0 72.7 10.0

PPR/SPR 6.42 1.00 5.50 7.67 4 11.1 0.0 0.0 40.0

Calculated 6.39 0.80 4.88 7.2 12 33.3 50.0 22.7 50.0

Miscellaneous -- -- -- -- -- -- -- -- --
a For definitions of method acronyms see footnotes, tables 4 and 5.  Combined method groups are as follows. Sw:  PPR/SPR+ = PPR ± SPR, RP-HPLC ± TOP/ANN; 

Miscellaneous=N ± TOXest ± turbidity; Kow: Miscellaneous = Soct/Sw. 
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lyzed to identify trends.  The major observations for Sw 
(table 9) that can be made are that:  1) more measure-
ments have been made with the shake-flask method 
than any other (38–41 percent),  2) there has been a 
clear shift away from experimental determination and 
toward computational and correlational (that is, PPR/
SPR+) methods since the early 1980s, and  3) the gen-
erator column method is the only direct experimental 
method that continues to be utilized. 

Although there appears to be some correlation 
between method type and mean value for DDT/DDE 
log Kow, the within-method variance is significant.  In 
some instances (stir-flask/DDE Kow), interpretation of 
between-method differences is hampered by a scarcity 
of data.  For purposes of illustration, the DDT log Kow 
data have been plotted by method as a function of date 
of publication (fig. 8a) and irrespective of date of pub-
lication (fig. 8b).  These data and plots show that:  1) 
the stir-flask method tends to produce higher DDT Kow 
values than other experimental methods (for example, 
shake-flask, RP-HPLC)  [Possible explanations 

include the fact that gentle stirring appears to avoid f
mation of solute-enriched emulsions in the octanol-s
urated water phase, which can occur with shake-fla
methods, and the fact that the RP-HPLC method can
biased as a result of calibration with uncertain Kow data 
or compounds having lower Kows (113,150).],  2) 
although little used during the last decade, RP-HPL
accounts for the greatest number of DDT log Kow data 
points (table 9),  3) mean DDT log Kow values esti-
mated by computational and correlational (that is, PP
SPR) methods are consistently higher than experim
tally determined values  [This is likely because thes
techniques ignore effects due to the mutual solubility 
the solvents and complex solute-solvent interactions
that are structure-specific (113).], and  4) since the early
1990s there has been a clear shift away from exper
mental determination methods and toward computa
tional and correlational methods.  For the DDE log Kow 
data, only the last three points are applicable; as no
above, interpretations regarding the stir-flask metho
are unwarranted given the lack of data (n=1).
Figure 8.  Original DDT log Kow data plotted according to method of determination/estimation  a) by date of publication, and  b) irrespective of date 
of publication.  Symbols in panel ‘b’ are as described in legend of panel ‘a’.  Number of data points: Shake Flask-5, Stir Flask-8, RP-HPLC-24, PPR/SPR-
10, Calculated-15.
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The trends and patterns identified in the preced-
ing paragraph have their origin in the natural evolution 
of methodologies that has taken place in the last 50 
years.  For example, shake-flask methods for determi-
nation of Sw and Kow have been supplanted by tech-
niques (generator column-Sw, stir-flask, generator 
column-Kow) that are believed to avoid or minimize 
problems of incomplete phase separation, solute 
adsorption, and volatilization (109,181,183).  The 
observed trend toward correlational and computational 
methods instead of direct experimental methods has 
largely grown out of the desire to estimate properties 
for a diverse array of synthetic compounds, while 
avoiding the time and cost required of the latter.  As 
problems with application of early experimental meth-
ods for determination of Sw and Kow for hydrophobic 
organic compounds were recognized, reliance on com-
putational methods have tended to increase. 

Sangster (6) has observed that no general-pur-
pose Kow determination method exists that is 
“…equally applicable to all kinds of solutes.”  The 
same is true for Sw methodologies.  Corollary to this is 
the fact that, in the case of highly hydrophobic organic 
compounds, all methods require a considerable level of 
skill on the part of the operator and some methods 
(such as shake-flask), which are widely perceived as 
being problematic, can be made to yield acceptable 
results with sufficient care (184).  The situation is best 
exemplified by the lack of uniformity in recommenda-
tions concerning preferred Sw and Kow determination 
methods issued by standards development organiza-
tions and regulatory agencies.  The EPA has approved 
the use of the column elution, shake-flask, and genera-
tor column methods for Sw determination (185,186), 
whereas the American Society for Testing and Materi-
als (ASTM) recommends the stir-flask method (187).  
The Organisation for Economic Co-operation and 
Development (OECD) advises use of the shake-flask 
method for compounds with Sw > 10-2 g/L and the col-
umn elution method for compounds with Sw < 10-2 g/L 
(188).  For log Kow determinations in the range, +4 to 
> +6, EPA has established a hierarchy (most preferred 
to least preferred) of approved methods:  1) stir-flask or 
generator column,  2) RP-HPLC with extrapolation to 
0 percent solvent,  3) RP-HPLC without extrapolation,  
4) shake-flask, and  5) calculation by the Hansch and 
Leo CLOGP program (189–191).  ASTM recommends 
use of the RP-HPLC method (192), whereas OECD 
advises use of the shake-flask method for log Kow val-
ues from -2 to +4 and the RP-HPLC method for log 

Kow values from 0 to +6 (101,193).  Computational 
methods are allowed for quick estimates, as a labor
tory data check, and as an experimental substitute i
rare cases (194).  OECD recommendations for Sw and 
Kow are likely to change in the near future as both 
parameter guidelines are on the organization’s high p
ority list for revision (195).  Clearly, the development 
of improved methods for determination of Sw and Kow 
and their evaluation by standards and regulatory org
nizations can be expected to continue; however, 
improved coordination among these entities would 
favor generation of more consistent data.

SUMMARY AND CONCLUSIONS

An in-depth examination of the literature on 
DDT/DDE Sw and Kow has revealed that it is populated
by a large amount of multi-level references, citation 
errors, and data errors.  The frequency and repetition
these errors is such that the database has become 
increasingly unreliable with time.  Without corrective
action, this trend will likely continue.  The collative lit
erature (compilations, review articles, and handbook
has tended to perpetuate, if not propagate, these pr
lems.  Users in search of reliable data have no choi
but to search the literature and independently evalu
the applicability of data they wish to use.  However, 
most do not have the time for such an undertaking a
simply accept the given recommendations. 

The extensive bibliographic inadequacies 
described in this report indicate that there is a need 
improved citation practices.  In order to halt the prol
eration of these errors, authors, reviewers, and edito
will have to make a concerted effort.  The only long-
term solution is to diligently instruct upcoming gener
ations of researchers on the ethics of acknowledgin
prior research and the methods of proper referencin
The International Union of Pure and Applied Chemis
try (IUPAC) views its uniform, high-quality publica-
tions as a major effort to train future generations of 
scientists on the importance of scientific communica
tion practices.  They hope to make authors realize th
their work will lack archival value unless it meets 
IUPAC standards. 

Compounding the literature problem is the fac
that the original published data span several orders
magnitude, and the true Kow and Sw values for DDT 
and DDE are unknown.  Most published data source
are of poor or unevaluatable quality.  This is due, in 
part, to a lack of information on the performance of 
Summary and Conclusions 23
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existing methods of Kow and Sw determination for 
hydrophobic organic compounds.  There have been few 
efforts to conduct interlaboratory comparison exercises 
using a single method or to carry out systematic evalu-
ations of different determination methodologies in par-
allel.  Thus, whereas some knowledge of the potential 
methodological pitfalls exists, a basis for assessing the 
accuracy of various approaches is generally lacking.  
At the same time, the need for continued development 
of methods of determining the Kow and Sw for hydro-
phobic organic compounds is obvious.  For new meth-
ods to gain credibility, it must be shown that they can 
be readily implemented and yield accurate and precise 
data.  Otherwise, one can expect continuing use of 
inappropriate methods and production of unreliable 
data. 

Another issue is the inadequate documentation 
of methods of determination especially with regard to 
method applicability, accuracy and reproducibility.  
Consistent and complete reporting is essential if future 
data sources are to make a meaningful contribution to a 
growing database containing reliable data.  Presently, 
the inadequate methodological documentation of the 
literature makes the systematic evaluation of data qual-
ity virtually impossible.  A complicating factor here is 
that physico-chemical property data are published in 
many journals, reports and books.  Consequently, the 
responsibility for complete reporting falls primarily 
upon authors.

Despite, or perhaps because of, the data quality 
problems outlined in this report, an increasing reliance 
on computational and correlational (as opposed to 
direct experimental) methods of property estimation 
has resulted since the early 1990’s.  Such methods have 
been developed and validated against data which them-
selves may be subject to some or all of the problems 
stated above.  The net result has been the creation of an 
unreliable DDT/DDE Sw and Kow database with little 
practical value.  The derivation of critical environmen-
tal parameters (for example, bioconcentration factors, 
equilibrium partition coefficients) from the current 
database is inadvisable due to the lack of verifiably 
reliable data.  Use of these data in the past may have 
resulted in erroneous environmental fate assessments.  
Given the nature of the literature and the data quality 
issues observed in the present study, there is little rea-
son to believe that such problems are limited solely to 
DDT and DDE.

REFERENCES CITED

1. Mackay, D., Shiu, W-Y., and Ma, K-C., 1997, 
Illustrated handbook of physical-chemical prop
erties and environmental fate for organic chem
cals, volume 5—pesticide chemicals: Boca 
Raton, Fla., Lewis Publishers, 812 p.

2. Kühne, R., Breitkopf, C., and Schüürmann, G., 
1997, Error propagation in fugacity level-III 
models in the case of uncertain physicochemic
compound properties: Environmental Toxicol-
ogy and Chemistry, v. 16, no. 10, p. 2,067–
2,069.

3. Heller, S.R., Scott, K., and Bigwood, D., 1989, 
The need for data evaluation of physical and 
chemical properties of pesticides—the ARS 
Pesticide Properties Database: Journal of Che
ical Information and Computer Sciences, v. 29
p. 159–162. 

4. Chiou, Cary, 1981, Partition coefficient and wate
solubility in environmental chemistry, in Sax-
ena, J., and Fisher, F., eds., Hazard assessme
chemicals—current developments, volume 1: 
New York, Academic Press, p. 117–153. 

5. Yalkowsky, S.H., and Banerjee, S., 1992, Aqueo
solubility—methods of estimation for organic 
compounds: New York, Marcel Dekker, 264 p.

6. Sangster, James, 1997, Octanol-water partition
coefficients—fundamentals and physical chem
istry: New York, Wiley, 170 p.

7. Dearden, J.C., and Bresnen, G.M., 1988, The m
surement of partition coefficients: Quantitative
Structure-Activity Relationships, v. 7, p. 133–
144.

8. Paschke, A., and Schüürmann, G., 2000, Conc
tration dependence of the octanol/water partitio
coefficients of the hexachlorocyclohexane iso
mers at 25 °C: Chemical Engineering and Tec
nology, v. 23, no. 8, p. 666–670.

9. Edelbach, D.J., and Lodge, K.B., 2000, Insights
into the measurement of the octanol-water par
tion coefficient from experiments with acrylate
esters: Physical Chemistry Chemical Physics,
2, p. 1,763–1,771.

10. Brezonik, Patrick, 1993, Chemical kinetics and 
process dynamics in aquatic systems: Boca 
Raton, Fla., Lewis Publishers, p. 553–641.

11. Karickhoff, S.W., Brown, D.S., and Scott, T.A., 
1979, Sorption of hydrophobic pollutants on 
natural sediments: Water Research, v. 13, p. 
241–248.
24 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 



e, 

n-

io-
-

y 

-

-

 

o-

, 

n 
i-

-

12. Chiou, C.T., Peters, L.J, and Freed, V.H., 1979, A 
physical concept of soil-water equilibria for 
nonionic organic compounds: Science, v. 206, p. 
831–832.

13. Kenaga, E.E., and Goring, C.A.I., 1980, Relation-
ship between water solubility, soil sorption, 
octanol-water partitioning, and concentration of 
chemicals in biota, in Eaton, J.G., Parrish, P.R., 
and Hendricks, A.C., eds., Aquatic toxicology - 
proceedings of the third annual symposium on 
aquatic toxicology: Philadelphia, American 
Society for Testing and Materials Special Tech-
nical Publication 707, p. 78–115.

14. Karickhoff, Samuel, 1981, Semi-empirical esti-
mation of sorption of hydrophobic pollutants on 
natural sediments and soils: Chemosphere, v. 10, 
no. 8, p. 833–846.

15. Gerstl, Zev, 1990, Estimation of organic chemical 
sorption by soils: Journal of Contaminant 
Hydrology, v. 6, p. 357–375.

16. Neely, W.B., Branson, D.R., and Blau, G.E., 1974, 
Partition coefficient to measure bioconcentra-
tion potential of organic chemicals in fish: Envi-
ronmental Science and Technology, v. 8, no. 13, 
p. 1,113–1,115.

17. Metcalf, R.L., Sanborn, J.R., Lu, P-Y., and Nye, 
D., 1975, Laboratory model ecosystem studies 
of the degradation and fate of radiolabeled tri-, 
tetra-, and pentachlorobiphenyl compared with 
DDE: Archives of Environmental Contamina-
tion and Toxicology, v. 3, no. 2, p. 151–165.

18. Chiou, C.T., Freed, V.H., Schmedding, D.W., and 
Kohnert, R.L., 1977, Partition coefficient and 
bioaccumulation of selected organic chemicals: 
Environmental Science and Technology, v. 11, 
no. 5, p. 475–478.

19. Kenaga, Eugene, 1980, Correlation of bioconcen-
tration factors of chemicals in aquatic and terres-
trial organisms with their physical and chemical 
properties: Environmental Science and Technol-
ogy, v. 14, no. 5, p. 553–556.

20. Geyer, H., Kraus, A.G., Klein, W., Richter, E., and 
Korte, F., 1980, Relationship between water sol-
ubility and bioaccumulation potential of organic 
chemicals in rats: Chemosphere, v. 9, nos. 5/6, p. 
277–291.

21. Kanazawa, Jun, 1981, Measurement of the bio-
concentration factors of pesticides by freshwater 
fish and their correlation with physicochemical 

properties or acute toxicities: Pesticide Scienc
v. 12, p. 417-424.

22. Mackay, Donald, 1982, Correlation of bioconce
tration factors: Environmental Science and 
Technology, v. 16, no. 5, p. 274-278.

23. Isnard, P., and Lambert, S., 1988, Estimating b
concentration factors from octanol-water parti
tion coefficient and aqueous solubility: 
Chemosphere, v. 17, no. 1, p. 21-34.

24. Kapoor, I.P., Metcalf, R.L., Hirwe, A.S., Coats, 
J.R., and Khalsa, M.S., 1973, Structure activit
correlations of biodegradability of DDT ana-
logs: Journal of Agricultural and Food Chemis
try, v. 21, no. 2, p. 310–315.

25. Klopman, G., Wang, S., and Balthasar, D.M., 
1992, Estimation of aqueous solubility of 
organic molecules by the group contribution 
approach - application to the study of biodegra
dation: Journal of Chemical Information and 
Computer Sciences, v. 32, p. 474–482.

26. Könemann, Hans, 1981, Quantitative structure-
activity relationships in fish toxicity studies - 
part 1, relationship for 50 industrial pollutants:
Toxicology, v. 19, p. 209–221.

27. Yoshioka, Y., Mizuno, T., Ose, Y., and Sato, T., 
1986, The estimation for toxicity of chemicals 
on fish by physico-chemical properties: Chem
sphere, v. 15, no. 2, p. 195–203.

28. Ikemoto, Y., Motoba, K., Suzuki, T., and Uchida
M., 1992, Quantitative structure-activity rela-
tionships of nonspecific and specific toxicants i
several organism species: Environmental Tox
cology and Chemistry, v. 11, p. 931–939.

29. Hoke, R.A., Ankley, G.T., Cotter, A.M., Golden-
stein, T., Kosian, P.A., Phipps, G.L., and  Van-
derMeiden, F.M., 1994, Evaluation of 
equilibrium partitioning theory for predicting 
acute toxicity of field-collected sediments con-
taminated with DDT, DDE and DDD to the 
amphipod Hyalella azteca: Environmental Tox-
icology and Chemistry, v. 13, p. 157–166.

30. Yoshida, K., Shigeoka, T., and Yamauchi, F., 
1983, Non-steady-state equilibrium model for 
the preliminary prediction of the fate of chemi-
cals in the environment: Ecotoxicology and 
Environmental Safety, v. 7, p. 179–90.

31. Mackay, Donald, 2001, Multimedia environmen
tal models—the fugacity approach (2d ed.): 
Boca Raton, Fla., Lewis Publishers, 261 p.
References Cited 25



-

, 
 

si-

-

l 
, 

s 

 
-
-

-
w 

ti-
-
 

, 

. 

a-
, 

e 

e 

k 

-

32. Cowan, C.E., Mackay, D., Feijtel, T.C.J., van de 
Meent, D., Di Guardo, A., Davies, J., and 
Mackay, N., eds., 1995, The multi-media fate 
model—a vital tool for predicting the fate of 
chemicals: Pensacola, Fla., Society of Environ-
mental Toxicology and Chemistry, 78 p.

33. Wania, F., and Mackay, D., 1996, Tracking the dis-
tribution of persistent organic pollutants: Envi-
ronmental Science and Technology, v. 30, no. 9, 
p. 390A–396A.

34. Brownawell, B.J., and Farrington, J.W., 1985, Par-
titioning of PCBs in marine sediments, in Sigleo, 
A.C., and Hattori, A., eds., Marine and estuarine 
geochemistry: Chelsea, Mich., Lewis Publish-
ers, p. 97–120.

35. Baker, J.E., Capel, P.D., and Eisenreich, S.J., 
1986, Influence of colloids on sediment-water 
partition coefficients of polychlorobiphenyl 
congeners in natural waters: Environmental Sci-
ence and Technology, v. 20, no. 11, p. 1,136–
1,143.

36. Burgess, R.M., McKinney, R.A., and Brown, 
W.A., 1996, Enrichment of marine sediment col-
loids with polychlorinated biphenyls—trends 
resulting from PCB solubility and chlorination: 
Environmental Science and Technology, v. 30, 
no. 8, p. 2,556–2,566.

37. Burmaster, D.E., Menzie, C.A., Freshman, J.S., 
Burris, J.A., Maxwell, N.I., and Drew, S.R., 
1991, Assessment of methods for estimating 
aquatic hazards at superfund-type sites—a cau-
tionary tale: Environmental Toxicology and 
Chemistry, v. 10, p. 827–842.

38. Burkhard, L.P., Armstrong, D.E., and Andren, 
A.W., 1985, Partitioning behavior of polychlori-
nated biphenyls: Chemosphere, v. 14, no. 11/12, 
p. 1,703–1,716.

39. Bergen, B.J., Nelson, W.G., and Pruell, R.J., 1993, 
Partitioning of polychlorinated biphenyl conge-
ners in the seawater of New Bedford Harbor, 
Massachusetts: Environmental Science and 
Technology, v. 27, no. 5, p. 938–942.

40. Eganhouse, R.P., Dorsey, T.F., Phinney, C.S., and 
Westcott, A.M., 1996, Processes affecting the 
fate of monoaromatic hydrocarbons in an aqui-
fer contaminated by crude oil: Environmental 
Science and Technology, v. 30, no. 11, p. 3,304–
3,312.

41. U.S. Environmental Protection Agency, Office of 
Water, 1993, Technical basis for deriving sedi-

ment quality criteria for nonionic organic con-
taminants for the protection of benthic 
organisms by using equilibrium partitioning: 
Washington, D.C., U.S. Environmental Protec
tion Agency, EPA–822–R–93–011, 62 p.

42. Eganhouse, R.P., Pontolillo, J., and Leiker, T.J.
2000, Diagenetic fate of organic contaminants
on the Palos Verdes Shelf, California: Marine 
Chemistry, v. 70, p. 289–315. 

43. Eganhouse, R.P., and Pontolillo, J., 2000, Depo
tional history of organic contaminants on the 
Palos Verdes Shelf, California: Marine Chemis
try, v. 70, p. 317–338.

44. Metcalf, Robert, 1973, A century of DDT: Journa
of Agricultural and Food Chemistry, v. 21, no. 4
p. 511–519.

45. Dunlap, Thomas, 1981, DDT - scientists, citizen
and public policy: Princeton, N.J., Princeton 
University Press, 318 p.

46. Longnecker, M.P., Rogan, W.J., and Lucier, G.,
1997, The human health effects of DDT (dichlo
rodiphenyltrichloroethane) and PCBs (polychlo
rinated biphenyls) and an overview of 
organochlorines in public health: Annual 
Review of Public Health, v. 18, p. 211–244.

47. Verschueren, Karel, 1996, Handbook of environ
mental data on organic chemicals (3d ed.): Ne
York, Van Nostrand Reinhold, 2,064 p.

48. Shiu, W.Y., Ma, K.C., Mackay, D., Seiber, J.N., 
and Wauchope, R.D., 1990, Solubilities of pes
cide chemicals in water, part II—data compila
tion: Reviews of Environmental Contamination
and Toxicology, v. 116, p. 15-187. 

49. Gunther, F.A., Westlake, W.E., and Jaglan, P.S.
1968, Reported solubilities of 738 pesticide 
chemicals in water: Residue Reviews, v. 20, p
1–148.

50. Baum, Edward, 1998, Chemical property estim
tion - theory and application: Boca Raton, Fla.
Lewis Publishers, 386 p.

51. Hansch, C., and Leo, A., 1982, Pomona Colleg
Medicinal Chemistry Project—Log P and 
parameter database—a tool for the quantitativ
prediction of bioactivity: New York, Comtex 
Scientific [microfiche format].  

52. Sangster, James, 1999, LOGKOW— a databan
of evaluated octanol-water partition coeffi-
cients: Montreal, Sangster Research Laborato
ries.  [Computerized database available from 
Sangster Research Laboratories]
26 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 



 
s-

 

, 
d-
-

., 

 

 

, 
r-

, 

-

 
n-

ti-
-

y, 

: 
 

-

e 

 

53. U.S. Department of Agriculture, 1995, ARS Pesti-
cide Properties Database: Washington, D.C., 
U.S. Department of Agriculture.  [Available 
from the U.S. Department of Agriculture on-line 
at www.arsusda.gov/rsml/ppdb.html]

54. Syracuse Research Corporation, 2001, Environ-
mental Fate Database: Syracuse, N.Y., Syracuse 
Research Corporation.  [Available from Syra-
cuse Research Corporation on-line at esc.syr-
res.com/efdb.htm]

55. Budavari, S., O’Neil, M.J., Smith, A., Heckelman, 
P.E., and Kinneary, J.F., eds., 1996, The Merck 
index (12th ed.): Whitehouse Station, N.J., 
Merck [variously paged].

56. Lide, David, ed., 1992, CRC handbook of chemis-
try and physics (73d ed.): Boca Raton, Fla., CRC 
Press [variously paged].

57. Humburg, N.E., Colby, S.R., Hill, E.R., Kitchen, 
L.M., Lym, R.G., McAvoy, W.J., and Prasad, R., 
1989, Herbicide handbook (6th ed.): Cham-
paign, Ill., Weed Science Society of America, 
301 p.

58. Hartley, G.S., and Graham-Bryce, I.J., 1980, 
Physical principles of pesticide behaviour: New 
York, Academic Press, v. 2, p. 896–987.

59. Hartley, D., and Kidd, H., eds., 1987, The agro-
chemicals handbook (2d ed.): Nottingham, 
U.K., Royal Society of Chemistry [unpaged].

60. Worthing, Charles, ed., 1979, The pesticide man-
ual—a world compendium (6th ed.): Croydon, 
U.K., British Crop Protection Council, 655 p.

61. Montgomery, John, 1997, Agrochemicals desk 
reference (2d ed.): Boca Raton, Fla., Lewis Pub-
lishers, 656 p.

62. Verschueren, Karel, 1983, Handbook of environ-
mental data on organic chemicals (2d ed.): New 
York, Van Nostrand Reinhold, 1,310 p.

63. Hornsby, A.G., Wauchope, R.D., and Herner, 
A.E., 1996, Pesticide properties in the environ-
ment: New York, Springer Verlag, 227 p.

64. Rippen, Gerd, ed., 1996, Handbuch umweltchemi-
kalien: Landsberg/Lech, Germany, ecomed Ver-
lag, ergänzung 34, lieferung 5.  [In German 
only]

65. Milne, G.W.A., ed., 1995, CRC handbook of pes-
ticides: Boca Raton, Fla., CRC Press, 416 p.

66. Howard, P.H. and Meylan, W.M., eds., 1997, 
Handbook of physical properties of organic 
chemicals: Boca Raton, Fla., Lewis Publishers 
[variously paged].

67. Augustijn-Beckers, P.W.M., Hornsby, A.G., and
Wauchope, R.D., 1994, The SCS/ARS/CES pe
ticide properties database for environmental 
decision-making, II. additional compounds: 
Reviews of Environmental Contamination and
Toxicology, v. 137, p. 1–82.

68. Kadeg, R.D., Pavlou, S.P., and Duxbury, A.S., 
1986, Sediment criteria methodology validation
work assignment 37, task II, elaboration of se
iment normalization theory for nonpolar hydro
phobic organic chemicals—final report: 
Bellevue, Wash., Envirosphere Company.

69. Suntio, L.R., Shiu, W.Y., Mackay, D., Seiber, J.N
and Glotfelty, D., 1988, Critical review of 
Henry’s Law constants for pesticides: Reviews
of Environmental Contamination and Toxicol-
ogy, v. 103, p. 1–59.

70. Finizio, A., Vighi, M., and Sandroni, D., 1997, 
Determination of n-octanol/water partition coef-
ficient (Kow) of pesticide—critical review and 
comparison of methods: Chemosphere, v. 34,
no. 1, p. 131–161.

71. Callahan, M.A., Slimak, M.W., Gabel, N.W., May
I.P., Fowler, C.F., Freed, J.R., Jennings, P., Du
free, R.L., Whitmore, F.C., Maestri, B., Mabey
W.R., Holt, B.R., and Gould, C., 1979, Water-
related environmental fate of 129 priority pollut
ants, volume I—introduction and technical 
background, metals and inorganics, pesticides
and PCBs: Washington, D.C., U.S. Environme
tal Protection Agency, EPA–440/4–79–029a.

72. Mailhot, H., and Peters, R.H., 1988, Empirical 
relationships between the 1-octanol/water par
tion coefficient and nine physicochemical prop
erties: Environmental Science and Technolog
v. 22, no. 12, p. 1,479–1,488.

73. Lehmann, Edward, ed., 1976, DDT, DDD, and 
DDE pesticides—a bibliography with abstracts
Springfield, Va., National Technical Information
Service, NTIS/PS–76/0696.

74. U.S. Department of Agriculture, 1970, DDT [1,1
dichloro-2,2-bis (p-chlorophenyl) ethylene]—a 
list of references selected and compiled from th
files of the Pesticides Information Center, 
National Agricultural Library, 1960–1969: 
Beltsville, Md., U.S. Department of Agriculture,
National Agricultural Library, Library List No. 
97.

75. Internet search-engines used included Hotbot, 
Excite, Yahoo!, Lycos, WebCrawler, Google, 
References Cited 27



 

 
n 

ti-
–

-
-

n 

n-

ur-
5–

nt 

/

e-
 

-

-

c 
. 

el 
 
y, 

l 

.

Thunderstone, Direct Hit, Alta Vista, Infoseek, 
All the Web, Galaxy, Snap, Go To, FAST 
Search, Magellan, and Northern Light.

76. Yalkowsky, S.H., and Dannenfelser, R-M., 2000, 
AQUASOL dATAbASE of aqueous solubility 
(5th ed.): Tucson, University of Arizona College 
of Pharmacy.  [Computerized database available 
from University of Arizona College of Phar-
macy]

77. Daylight Chemical Information Systems, 2000, 
Daylight MedChem database (version 4.7): Mis-
sion Viejo, Calif., Daylight CIS.  [Computerized 
database available from Daylight CIS]

78. Hansch, C., and Leo, A., 1979, Substituent con-
stants for correlation analysis in chemistry and 
biology: New York, Wiley, 339 p.

79. Hoerman, H.L., and Nowicke, C.E., 1995, Sec-
ondary and tertiary citing—a study of referenc-
ing behavior in the literature of citation analysis 
deriving from the Ortega Hypothesis of Cole and 
Cole: Library Quarterly, v. 65, no. 4, p. 415–434.

80. O’Brien, R.D., 1975, Nonenzymic effects of pes-
ticides on membranes, in Haque, R., and Freed, 
V.H., eds., Environmental dynamics of pesti-
cides: New York, Plenum Press, p. 331–342.

81. Freed, V.H., Chiou, C.T., and Haque, R., 1977, 
Chemodynamics—transport and behavior of 
chemicals in the environment, a problem in 
environmental health: Environmental Health 
Perspectives, v. 20, p. 55–70.

82. Freed, V.H., and Chiou, C.T., 1980, Physicochem-
ical factors in routes and rates of human expo-
sure to chemicals, in McKinney, J.D., ed., 
Environmental health chemistry—the chemistry 
of environmental agents as potential human haz-
ards: Ann Arbor, Mich., Ann Arbor Science 
Publishers, p. 59–74.

83. Trabalka, J.R., and Garten, C.T., Jr., 1982, Devel-
opment of predictive models for xenobiotic bio-
accumulation in terrestrial ecosystems: Oak 
Ridge, Tenn., Oak Ridge National Laboratory, 
ORNL Report-5869, 256 p. 

84. Karickhoff, Samuel, 1985, Pollutant sorption in 
environmental systems, in Neely, W.B., and 
Blau, G.E., eds., Environmental exposure from 
chemicals: Boca Raton, Fla., CRC Press, v. 1, p. 
49–64.

85. Oliver, Barry, 1987, Partitioning relationships for 
chlorinated organics between water and particu-
lates in the St. Clair, Detroit and Niagara rivers, 

in Kaiser, K.L.E., ed., QSAR in environmental
toxicology—II: Dordrecht, Netherlands, D. 
Reidel Publishing, p. 251–260.

86. Freed, V.H., Schmedding, D., Kohnert, R., and 
Haque, R., 1979, Physical chemical properties
of several organophosphates—some implicatio
in environmental and biological behavior: Pes
cide Biochemistry and Physiology, v. 10, p. 203
211. 

87. Veith, G.D., and Morris, R.T., 1978, A rapid 
method for estimating log P for organic chemi
cals: Duluth, Minn., U.S. Environmental Protec
tion Agency, Environmental Research 
Laboratory, EPA 600/3–78–049, 24 p. 

88. Elgar, Kenneth, 1983, Pesticide residues in 
water—an appraisal, in Miyamoto, J., and Kear-
ney, P.C., eds., Pesticide chemistry—human 
welfare and the environment: Oxford, Pergamo
Press, v. 4, p. 33–42.

89. Capel, P.D., and Eisenreich, S.J., 1990, Relatio
ship between chlorinated hydrocarbons and 
organic carbon in sediment and porewater: Jo
nal of Great Lakes Research, v. 16, no. 2, p. 24
257.

90. Clement Associates, 1985, Chemical, physical 
and biological properties of compounds prese
at hazardous waste sites—final report: Arling-
ton, Va., Clement Associates, EPA 530/SW-89
010.  

91. Eadsforth, Charles, 1986, Application of revers
phase h.p.l.c. for the determination of partition
coefficients: Pesticide Science, v. 17, p. 311–
325.

92. Hawker, D.W., and Connell, D.W., 1986, Biocon
centration of lipophilic compounds by some 
aquatic organisms: Ecotoxicology and Environ
mental Safety, v. 11, p. 184–197.

93. Ryan, J.A., Bell, R.M., Davidson, J.M., and 
O'Connor, G.A., 1988, Plant uptake of non-ioni
organic chemicals from soils: Chemosphere, v
17, no. 12, p. 2,299–2,323.

94. Thomann, Robert, 1989, Bioaccumulation mod
of organic chemical distribution in aquatic food
chains: Environmental Science and Technolog
v. 23, no. 6, p. 699–707.

95. McLachlan, M., Mackay, D., and Jones, P.H., 
1990, A conceptual model of organic chemica
volatilization at waterfalls: Environmental Sci-
ence and Technology, v. 24, no. 2, p. 252–257
28 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 



n 
y, 

 
s 

., 
 

–

ns, 

-

, 

-
l 

 of 

e 

 

-

f 

 

 

. 

rd-
96. Geyer, H.J., Scheunert, I., Brüggemann, R., Stein-
berg, C., Korte, F., and Kettrup, A., 1991, QSAR 
for organic chemical bioconcentration in Daph-
nia, algae, and mussels: The Science of the Total 
Environment, v. 109/110, p. 387–394.

97. Liu, M.H., Kapila, S., Yanders, A.F., Clevenger, 
T.E., and Elseewi, A.A., 1991, Role of entrainers 
in supercritical fluid extraction of chlorinated 
aromatics from soils: Chemosphere, v. 23, nos. 
8-10, p. 1,085–1,095.

98. Veith, G.D., Austin, N.M., and Morris, R.T., 1979, 
A rapid method for estimating Log P for organic 
chemicals: Water Research, v. 13, p. 43–47.

99. Rao, P.S.C., and Davidson, J.M., 1980, Estimation 
of pesticide retention and transformation param-
eters required in nonpoint source pollution mod-
els, in Overcash, M.R., and Davidson, J.M., eds., 
Environmental impact of nonpoint source pollu-
tion: Ann Arbor, Mich., Ann Arbor Science Pub-
lishers, p. 23-67.

100. Gerstl, Z., and Helling, C.S., 1987, Evaluation of 
molecular connectivity as a predictive method 
for the adsorption of pesticides by soils: Journal 
of Environmental Science and Health, part B, v. 
22, no. 1, p. 55–69.

101. Klein, W., Kördel, W., Weiss, M., and Poremski, 
H.J., 1988, Updating of the OECD test guideline 
107 “Partition coefficient n-octanol/water” - 
OECD laboratory intercomparison test on the 
HPLC method: Chemosphere, v. 17, no. 2, p. 
361–386.

102. Banerjee, S., and Baughman, G.L., 1991, Biocon-
centration factors and lipid solubility: Environ-
mental Science and Technology, v. 25, no. 3, p. 
536–539.

103. Mackay, D., Bobra, A., and Shiu, W.Y., 1980, 
Relationships between aqueous solubility and 
octanol-water partition coefficients: Chemo-
sphere, v. 9, no. 11, p. 701–711.

104. Ellgehausen, H., Guth, J.A., and Esser, H.O., 
1980, Factors determining the bioaccumulation 
potential of pesticides in the individual compart-
ments of aquatic food chains: Ecotoxicology and 
Environmental Safety, v. 4, p. 134–157.

105. Patil, G.S., 1994, Prediction of aqueous solubility 
and octanol-water partition coefficient for pesti-
cides based on their molecular structure: Journal 
of Hazardous Materials, v. 36, p. 35–43.

106. Schwarzenbach, R.P., and Westall, J., 1981, Trans-
port of nonpolar organic compounds from sur-

face water to groundwater—laboratory sorptio
studies: Environmental Science and Technolog
v. 15, no. 11, p. 1,360–1,367.

107. Hassett, J.J., Banwart, W.L., and Griffin, R.A., 
1983, Correlation of compound properties with
sorption characteristics of nonpolar compound
by soils and sediments - concepts and limita-
tions, in Francis, C.W., Auerbach, S.I., and 
Jacobs, V.A., eds., Environmental and solid 
wastes—characterization, treatment and dis-
posal: Boston, Butterworths, p. 161–178.

108. Zaroogian, G.E., Heltshe, J.F., and Johnson, M
1985, Estimation of bioconcentration in marine
species using structure-activity models: Envi-
ronmental Toxicology and Chemistry, v. 4, p. 3
12.

109. de Bruijn, J., Busser, F., Seinen, W., and Herme
J., 1989, Determination of octanol/water parti-
tion coefficients for hydrophobic organic chem
icals with the “slow-stirring” method: 
Environmental Toxicology and Chemistry, v. 8
p. 499–512.

110. U.S. Environmental Protection Agency, 1986, 
Superfund public health evaluation manual: 
Washington, D.C., U.S. Environmental Protec
tion Agency Office of Emergency and Remedia
Response, EPA 540/1–86/060.

111. Harner, T., and Mackay, D., 1995, Measurement
octanol-air partition coefficients for chloroben-
zenes, PCBs, and DDT: Environmental Scienc
and Technology, v. 29, no. 6, p. 1,599–1,606.

112. Harnisch, M., Möckel, H.J., and Schulze, G., 
1983, Relationship between Log Pow shake-
flask values and capacity factors derived from
reversed-phase high-performance liquid chro-
matography for n-alkylbenzenes and some 
OECD reference substances: Journal of Chro
matography, v. 282, p. 315–332.

113. Brooke, D., Nielsen, I., de Bruijn, J., and Her-
mens, J., 1990, An interlaboratory evaluation o
the stir-flask method for the determination of 
octanol-water partition coefficients (Log Pow):
Chemosphere, v. 21, nos. 1-2, p. 119–133.

114. Noegrohati, S., and Hammers, W.E., 1992, 
Regression models for octanol-water partition
coefficients, and for bioconcentration in fish: 
Toxicological and Environmental Chemistry, v
34, p. 155–173.

115. Landrum, P.F., Nihart, S.R., Eadie, B.J., and Ga
ner, W.S., 1984, Reverse-phase separation 
References Cited 29



g 
t 

, 
 

d-

t-
n 
–

e-
ti-

ol-
t 
p. 

t 
is-

 

f 
ur-

t 

of 
, 

en-

p. 
method for determining pollutant binding to 
Aldrich humic acid and dissolved organic car-
bon of natural waters: Environmental Science 
and Technology, v. 18, no. 3, p. 187–192.

116. Geyer, H., Sheehan, P., Kotzias, D., Freitag, D., 
and Korte, F., 1982, Prediction of ecotoxicolog-
ical behaviour of chemicals—relationship 
between physico-chemical properties and bioac-
cumulation of organic chemicals in the mussel 
Mytilus edulis: Chemosphere, v. 11, no. 11, p. 
1,121–1,134.

117. Webster, G.R.B., Friesen, K.J., Sarna, L.P., and 
Muir, D.C.G., 1985, Environmental fate model-
ing of chlorodioxins—determination of physical 
constants: Chemosphere, v. 14, no. 6/7, p. 609–
622.

118. De Kock, A.C., and Lord, D.A., 1987, A simple 
procedure for determining octanol-water parti-
tion coefficients using reverse phase high per-
formance liquid chromatography (RPHPLC): 
Chemosphere, v. 16, no. 1, p. 133–142.

119. Triggan, J.W., et al., 1967, [no article title given]: 
Bulletin of Environmental Contamination and 
Toxicology, v. 2, p. 90–100

120. Biggar, J.W., Dutt, G.R., and Riggs, R.L., 1967, 
Predicting and measuring the solubility of p,p’-
DDT in water: Bulletin of Environmental Con-
tamination and Toxicology, v. 2, no. 2, p. 90–100

121. Mackay, D., and Shiu, W.Y., 1981, A critical 
review of Henry’s Law constants for chemicals 
of environmental interest: Journal of Physical 
and Chemical Reference Data, v. 10, no. 4, p. 
1,175–1,199.

122. Clark, T., Clark, K., Paterson, S., Mackay, D., and 
Norstrom, R.J., 1988, Wildlife monitoring, mod-
eling, and fugacity: Environmental Science and 
Technology, v. 22, no. 2, p. 120–127.

123. Paschke, A., Popp, P., and Schüürmann, G., 1998, 
Water solubility and octanol/water-partitioning 
of hydrophobic chlorinated organic substances 
determined by using SPME/GC: Fresenius' 
Journal of Analytical Chemistry, v. 360, no. 1, p. 
52–57.

124. Dean, John, ed., 1985, Lange's handbook of chem-
istry (13th ed.): New York, McGraw-Hill [vari-
ously paged].

125. Neal, P.A., von Oettingen, W.F., Smith, W.W., 
Malmo, R.B., Dunn, R.C., Moran, H.E., 
Sweeney, T.R., Armstrong, D.W., and White, 
W.C., 1944, Toxicity and potential dangers of 

aerosols, mists, and dusting powders containin
DDT: U.S. Public Health Reports, Supplemen
no. 177, 32 p.

126. Sazonov, P.V., Bogdarina, A.A., and Goodkova
A.S., 1956, O biologicheskoi aktivnosti vodiykh
rastvorov DDT i BHC [Biological activity of 
water solutions of DDT and BHC]: Trudy Vse-
soyznogo Instituta Zashchity Rastenii [Procee
ings of All-Union Scientific-Research Institute 
of Plant Protection], v. 7, p. 128-132.  [In Rus-
sian only]

127. Robeck, G.G., Dostal, K.A., Cohen, J.M., and 
Kreissl, J.F., 1965, Effectiveness of water trea
ment processes in pesticide removal: America
Water Works Association Journal, v. 57, p. 181
200.

128. Richards, A.G., and Cutkomp, L.K., 1946, Corr
lation between the possession of a chitinous cu
cle and sensitivity to DDT: Biological Bulletin, 
v. 90, no. 2, p. 97–108.

129. Biggar, J.W., and Riggs, R.L., 1974, Apparent s
ubility of organochlorine insecticides in water a
various temperatures: Hilgardia, v. 42, no. 10, 
383-391.

130. Chiou, C.T., Malcolm, R.L., Brinton, T.I., and 
Kile, D.E., 1986, Water solubility enhancemen
of some organic pollutants and pesticides by d
solved humic and fulvic acids: Environmental 
Science and Technology, v. 20, no. 5, p. 502–
508.

131. Babers, Frank, 1955, The solubility of DDT in 
water determined radiometrically: American 
Chemical Society Journal, v. 77, no. 17, p. 
4,666.

132. Bowman, M.C., Acree, F., and Corbett, M.K., 
1960, Solubility of carbon-14 DDT in water: 
Journal of Agricultural and Food Chemistry, v.
8, no. 5, p. 406–408.

133. Gerstl, Z., and Mingelgrin, U., 1984, Sorption o
organic substances by soils and sediments: Jo
nal of Environmental Science and Health, par
B, v. 19, no. 3, p. 297–312.

134. Roeder, K.D., and Weiant, E.A., 1946, The site 
action of DDT in the cockroach: Science, v. 103
no. 2,671, p. 304–306.

135. Ellgehausen, H., D’Hondt, C., and Fuerer, R., 
1981, Reversed-phase chromatography as a g
eral method for determining octan-1-ol/water 
partition coefficients: Pesticide Science, v. 12, 
219–227.
30 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 



s 

-

-
-

8, 
n 
-
-

n 
 

li-

, 

., 

e 

, 
, 

-

, 

n-
-

 

., 

8 
136. Hollifield, Henry, 1979, Rapid nephelometric esti-
mate of water solubility of highly insoluble 
organic chemicals of environmental interest: 
Bulletin of Environmental Contamination and 
Toxicology, v. 23, p. 579–586.

137. Gauvadan, P., and Poussel, H., 1947, Le mécan-
isme de l’action insecticide du dichlorodiphé-
nyl-trichloréthane (D.D.T.) et la règle 
thermodynamique des narcotiques indifferénts 
[The mechanism of insecticidal action of DDT 
and the thermodynamic rules of indifferent nar-
cotics]: Comptes Rendus Hebdomadaires des 
Séances de L’Académie des Sciences, Paris, v. 
224, p. 683–685.  [In French only]

138. Weil, L., Dure, G., and Quentin, K-E., 1974, Was-
serlöslichkeit von insektiziden chlorierten 
Kohlenwasserstoffen und polychlorierten 
Biphenylen im Hinblick auf eine Gewässer-
belastung mit diesen Stoffen [Aqueous solubil-
ity of chlorinated hydrocarbon insecticides and 
polychlorinated biphenyls using a generator col-
umn with these compounds]: Wasser und 
Abwasser in Forschung und Praxis, v. 7, no. 6, p. 
169–175.  [In German, English summary]

139. Swann, R.L., Laskowski, D.A., McCall, P.J., 
Vander Kuy, K., and Dishburger, H.J., 1983, A 
rapid method for the estimation of the environ-
mental parameters octanol/water partition coef-
ficient, soil sorption constant, water to air ratio, 
and water solubility: Residue Reviews, v. 85, p. 
17–28.

140. Lodge, K.B., Moser, I., Edelbach, D., and Kohl-
bry, S., 1995, Toward the understanding of phe-
nomena affecting the measurement of octanol-
water partition coefficients for hydrophobic 
chemicals—studies with DDT and dioxin: 
Duluth, Minn., U.S. Environmental Protection 
Agency Environmental Research Laboratory, 
Cooperative CR–817486.

141. Chin, Y-P., Weber, W.J., and Voice, T.C., 1986, 
Determination of partition coefficients and 
aqueous solubilities by reverse phase chroma-
tography—II. Evaluation of partitioning and sol-
ubility models: Water Research, v. 20, no. 11, p. 
1,443–1,450.

142. Myrdal, P.B., Manka, A.M., and Yalkowsky, S.H., 
1995, Aquafac 3—aqueous functional group 
activity coefficients, application to the estima-
tion of aqueous solubility: Chemosphere, v. 30, 
no. 9, p. 1,619–1,637.

143. Ruelle, P., and Kesselring, U.W., 1997, Aqueou
solubility prediction of environmentally impor-
tant chemicals from their mobile order thermo
dynamics: Chemosphere, v. 34, no. 2, p. 275–
298.

144. Briggs, Geoffrey, 1981, Theoretical and experi-
mental relationships between soil adsorption, 
octanol-water partition coefficients, water solu
bilities, bioconcentration factors, and the Para
chor: Journal of Agricultural and Food 
Chemistry, v. 29, no. 5, p. 1,050–1,059.

145. Huuskonen, J., Salo, M., and Taskinen, J., 199
Aqueous solubility prediction of drugs based o
molecular topology and neural network model
ing: Journal of Chemical Information and Com
puter Sciences, v. 38, no. 3, p. 450–456.

146. Kühne, R., Ebert, R-U., Kleint, F., Schmidt, G., 
and Schüürmann, G., 1995, Group contributio
methods to estimate water solubility of organic
chemicals: Chemosphere, v. 30, no. 11, p. 
2,061–2,077.

147. Kan, A.T., and Tomson, M.B., 1996, UNIFAC 
prediction of aqueous and nonaqueous solubi
ties of chemicals with environmental interest: 
Environmental Science and Technology, v. 30
no. 4, p. 1,369–1,376.

148. Chiou, C.T., Schmedding, D.W., and Manes, M
1982, Partitioning of organic compounds in 
octanol-water systems: Environmental Scienc
and Technology, v. 16, no. 1, p. 4–10.

149. Platford, R.F., Carey, J.H., and Hale, E.J., 1982
The environmental significance of surface films
part 1 - octanol-water partition coefficients for 
DDT and hexachlorobenzene: Environmental 
Pollution, ser. B, v. 3, p. 125–128.

150. Brooke, D.N., Dobbs, A.J., and Williams, N., 
1986, Octanol-water partition coefficients 
(P)—measurement, estimation, and interpreta
tion, particularly for chemicals with P > 105: 
Ecotoxicology and Environmental Safety, v. 11
p. 251–260.

151. Veith, G.D., DeFoe, D.L., and Bergstedt, B.V., 
1979, Measuring and estimating the bioconce
tration factor of chemicals in fish: Canada Fish
eries Research Board Journal, v. 36, no. 9, p.
1,040–1,048.

152. Hammers, W.E., Meurs, G.J., and De Ligny, C.L
1982, Correlations between liquid chromato-
graphic capacity ratio data on Lichrosorb RP-1
and partition coefficients in the octanol-water 
References Cited 31



. 

n-
r 

 as 
, 

 of 

 
l 

–

 

, 
 

s 
 

IN 
se 
se 
n]
 

l-

-
n 

-

l-
f 
system: Journal of Chromatography, v. 247, 
p. 1–13.

153. Garst, J.E., 1984, Accurate, wide-range, auto-
mated, high-performance liquid chromato-
graphic method for the estimation of octanol-
water partition coefficients, II. equilibrium in 
partition coefficient measurements, additivity of 
substituent constants, and correlation of biologi-
cal data: Journal of Pharmaceutical Sciences, v. 
73, no. 11, p. 1,623–1,629.

154. Rapaport, R.A., and Eisenreich, S.J., 1984, Chro-
matographic determination of octanol-water 
partition coefficients (Kow’s) for 58 polychlori-
nated biphenyl congeners: Environmental Sci-
ence and Technology, v. 18, no. 3, p. 163–170.

155. Sarna, L.P., Hodge, P.E., and Webster, G.R.B., 
1984, Octanol-water partition coefficients of 
chlorinated dioxins and dibenzofurans by 
reversed-phase HPLC using several C18 col-
umns: Chemosphere, v. 13, no. 9, p. 975–983.

156. Burkhard, L.P., Kuehl, D.W., and Veith, G.D., 
1985, Evaluation of reverse phase liquid chro-
matography/mass spectrometry for estimation of 
n-octanol/water partition coefficients for 
organic chemicals: Chemosphere, v. 14, no. 10, 
p. 1,551–1,560.

157. Webster, G.R.B., Sarna, L.P., and Muir, D.C.G., 
1985, Octanol-water partition coefficient of 
1,3,6,8-TCDD and OCDD by reverse phase 
HPLC, in Choudhary, G., Keith, L.H., and 
Rappe, C., eds., Chlorinated dioxins and diben-
zofurans in the total environment, volume II: 
Boston, Butterworth Publishers, p. 79–87.

158. Liu, J. and Qian, C., 1988, [Estimation of n-
octanol/water partition coefficients for organic 
compounds by using high-performance liquid 
chromatography]: Huanjing Huaxue [Environ-
mental Chemistry], v. 7, no. 1, p. 23–27.  [In 
Chinese, English summary]

159. Sicbaldi, F., and Finizio, A., 1993, Kow estimation 
by combination of RP-HPLC and molecular 
connectivity indexes for a heterogeneous set of 
pesticide, in Proceedings of the 9th symposium 
on pesticide chemistry—mobility and degrada-
tion of xenobiotics (Piacenza, Italy): Lucca, 
Italy, Edizioni G. Biagini, p. 321–334.

160. Belluck, D., and Felsot, A., 1981, Bioconcentra-
tion of pesticides by egg masses of the caddisfly, 
Triaenodes tardus Milne: Bulletin of Environ-

mental Contamination and Toxicology, v. 26, p
299–306.

161. Ruelle, Paul, 2000, The n-octanol and n-hexane/
water partition coefficient of environmentally 
relevant chemicals predicted from the mobile 
order and disorder (MOD) thermodynamics: 
Chemosphere, v. 40, no. 5, p. 457–512.

162. Paasivirta, J., Sinkkonen, S., Mikkelson, P., Ra
tio, T., and Wania, F., 1999, Estimation of vapo
pressures, solubilities and Henry’s Law con-
stants of selected persistent organic pollutants
functions of temperature: Chemosphere, v. 39
no. 5, p. 811–832.

163. Dai, J., Han, S., and Wang, L., 2000, [Prediction
n-octanol/water partition coefficients and soil 
sorption coefficients for polychlorinated organic
compounds (PCOCs) using quantum chemica
parameters]: Huanjing Kexue Xuebao [Acta 
Scientiae Circumstantiae], v. 20, no. 6, p. 693
698.  [In Chinese, English summary]

164. Uchida, M., Kurihara, N., Fujita, T., and Naka-
jima, M., 1974, Inhibitory effects of BHC iso-
mers on Na+-K+-ATPase, yeast growth, and 
nerve conduction: Pesticide Biochemistry and
Physiology, v. 4, no. 3, p. 260–265.

165. Mabey, W.R., Smith, J.H., Podoll, R.T., Johnson
H.L., Mill, T., Chou, T-W., Gates, J., Partridge,
I.W., Jaber, H., and Vandenberg, D., 1982, 
Aquatic fate process data for organic priority 
pollutants: SRI International, EPA 440/4–81–
014.

166. Schüürmann, G., and Klein, W., 1988, Advance
in bioconcentration prediction: Chemosphere,
v. 17, no. 8, p. 1,551–1,574.

167. Syracuse Research Corporation, 2000, KOWW
database (version 1.6): Syracuse, N.Y., Syracu
Research Corporation.  [Computerized databa
available from Syracuse Research Corporatio

168. Suzuki, T., and Kudo, Y., 1990, Automatic log P
estimation based on combined additive mode
ing methods: Journal of Computer-Aided 
Molecular Design, v. 4, p. 155–198.

169. Kollig, Heinz, ed., 1993, Environmental fate con
stants for organic chemicals under consideratio
for EPA's hazardous waste identification 
projects: Athens, Ga., U.S. Environmental Pro
tection Agency Environmental Research Lab, 
EPA/600/R–93/132.

170. Meador, J.P., Adams, N.G., Casillas, E., and Bo
ton, J.L., 1997, Comparative bioaccumulation o
32 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 



., 
f 

, 

, 

-

-
r-
 

-

2.

-

., 

1, 
ue-

: 
d 

 

e 

 

chlorinated hydrocarbons from sediment by two 
infaunal invertebrates: Archives of Environmen-
tal Contamination and Toxicology, v. 33, p. 388–
400.

171. Rekker, Roelof, 1977, The hydrophobic fragmen-
tal constant, its derivation and application—a 
means of characterizing membrane systems: 
Amsterdam, Elsevier Scientific, 389 p.

172. Meylan, W.M., and Howard, P.H., 1995, Atom/
fragment contribution method for estimating 
octanol-water partition coefficients: Journal of 
Pharmaceutical Sciences, v. 84, no. 1, p. 83–92.

173. Karickhoff, S.W., McDaniel, V.K., Melton, C., 
Vellino, A.N., Nute, D.E., and Carreira, L.A., 
1991, Predicting chemical reactivity by com-
puter: Environmental Toxicology and Chemis-
try, v. 10, p. 1,405–1,416.

174. Metcalf, R.L., Kapoor, I.P., Lu, P-Y., Schuth, 
C.K., and Sherman, P., 1973, Model ecosystem 
studies of the environmental fate of six orga-
nochlorine pesticides: Environmental Health 
Perspectives, v. 4, p. 35–44.

175. McDuffie, Bruce, 1981, Estimation of octanol/
water partition coefficients for organic pollut-
ants using reverse-phase HPLC: Chemosphere, 
v. 10, no. 1, p. 73–83.

176. Tulp, M.Th.M., and Hutzinger, O., 1978, Some 
thoughts on aqueous solubilities and partition 
coefficients of PCB, and the mathematical corre-
lation between bioaccumulation and physico-
chemical properties: Chemosphere, v. 7, no. 10, 
p. 849–860.

177. Bowman, B.T., and Sans, W.W., 1979, The aque-
ous solubility of twenty-seven insecticides and 
related compounds: Journal of Environmental 
Science and Health, part B, v. 14, no. 6, p. 625–
634.

178. Heller, S.R., Bigwood, D.W., and May, W.E., 
1994, Expert systems for evaluating physico-
chemical property values, 1. aqueous solubility: 
Journal of Chemical Information and Computer 
Sciences, v. 34, no. 3, p. 627–636.

179. Shaw, D.G., Haulait-Pirson, M-C., Hefter, G.T., 
and Maczynski, A., eds., 1989, Hydrocarbons 
with water and seawater, part I—hydrocarbons 
C5 to C7: Oxford, Pergamon Press, IUPAC solu-
bility data series, volume 37, p. viii-xv.

180. Kollig, Heinz, 1988, Criteria for evaluating the 
reliability of literature data on environmental 

process constants: Toxicological and Environ-
mental Chemistry, v. 17, p. 287–311.

181. Chessells, M., Hawker, D.W., and Connell, D.W
1991, Critical evaluation of the measurement o
the 1-octanol/water partition coefficient of 
hydrophobic compounds: Chemosphere, v. 22
no. 12, p. 1,175–1,190.

182. Foreman, W.T., and Gates, P.M., 1997, Matrix-
enhanced degradation of p,p’-DDT during gas 
chromatographic analysis - a consideration: 
Environmental Science and Technology, v. 31
no. 3, p. 905–910.

183. Wasik, S.P., Tewari, Y.B., Miller, M.M., and Mar
tire, D.E., 1981, Octanol/water partition coeffi-
cients and aqueous solubilities of organic 
compounds: Washington, D.C., U.S. Depart-
ment of Commerce, National Bureau of Stan-
dards, NBSIR 81–2406, 56 p.

184. Chiou, C.T., and Schmedding, D.W., 1981, Mea
surement and interrelation of octanol-water pa
tition coefficient and water solubility of organic
chemicals, in Test protocols for environmental 
fate and movement of toxicants: Washington, 
D.C., Association of Official Analytical Chem-
ists, p. 28–42.

185. U.S. Environmental Protection Agency, 1996, 
Product properties test guidelines—water solu
bility, generator column method (OPPTS 
830.7860): Washington, D.C., U.S. Environ-
mental Protection Agency, EPA 712–C–96–04

186. U.S. Environmental Protection Agency, 1996, 
Product properties test guidelines—water solu
bility, column elution method, shake flask 
method (OPPTS 830.7840): Washington, D.C
U.S. Environmental Protection Agency, EPA 
712–C–96–041.

187. American Society for Testing and Materials, 199
Standard test method for measurements of aq
ous solubility (E1148–87), in 1991 Annual book 
of ASTM standards, section 11, volume 11.04
Philadelphia, American Society for Testing an
Materials, p. 734–736.

188. Organisation for Economic Co-operation and 
Development, 1993, Water solubility—column
elution method, flask method, in OECD guide-
lines for the testing of chemicals (v. 1, guidelin
105): Paris, Organisation for Economic Co-
operation and Development.

189. U.S. Environmental Protection Agency, 1995, 
Great Lakes water quality initiative—technical
References Cited 33



d 

n 

-

support document for the procedure to deter-
mine bioaccumulation factors: Washington, 
D.C., U.S. Environmental Protection Agency, 
EPA–820–B–95–005.

190. U.S. Environmental Protection Agency, 1996, 
Product properties test guidelines—partition 
coefficient (n-octanol/water), shake flask 
method (OPPTS 830.7550): Washington, D.C., 
U.S. Environmental Protection Agency, EPA 
712–C–96–038.

191. U.S. Environmental Protection Agency, 1996, 
Product properties test guidelines—partition 
coefficient (n-octanol/water), generator column 
method (OPPTS 830.7560): Washington, D.C., 
U.S. Environmental Protection Agency, EPA 
712–C–96–039.

192. American Society for Testing and Materials, 1991, 
Standard test method for partition coefficient (n-
octanol/water) estimation by liquid chromatog-
raphy (E1147-87), in 1991 Annual book of 
ASTM standards, section 11, volume 11.04: 

Philadelphia, American Society for Testing an
Materials, p. 730–733.

193. Organisation for Economic Co-operation and 
Development, 1995, OECD guideline for the 
testing of chemicals no. 107—partition coeffi-
cient (n-octanol/water), shake flask method: 
Paris, Organisation for Economic Co-operatio
and Development.

194. Organisation for Economic Co-operation and 
Development, 2000, OECD guideline for the 
testing of chemicals, proposal for updating 
guideline 117—partition coefficient (n-octanol/
water), high performance liquid chromatogra-
phy (HPLC) method: Paris, Organisation for 
Economic Co-operation and Development.

195. Organisation for Economic Co-operation and 
Development, 1998, OECD pesticide pro-
gramme, test guidelines, task force recommen
dations for work of very high priority. [Available 
from the OECD on-line at www.oecd.org]
34 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 



  APPENDIXES



 

in 
i-
in 

.

Appendix A: Data of Uncertain Origin

As noted in the main report, ‘unreferenced data,’ or 
the practice of customarily not providing a reference to the 
source of data, is often found in compilations such as the 
Merck Index (Budavari and others, 1996) and Lange’s 
Handbook of Chemistry (Dean, 1985).  However, this prac-
tice also occurs frequently in journal articles.  ‘Unrefer-
enced data’ and data associated with ‘nonexistent 
references’ and ‘missing references’ may be termed ‘data of 

uncertain origin’ for which only a provisional identification
(based on numerical similarity and a comparison of the 
respective publication dates) is possible.  Data that are 
unpublished or appear in the literature as private communi-
cations are included in this classification.  Data of uncerta
origin are of no value because their reliability is indeterm
nate.  It should be noted that the following data of uncerta
origin (tables A1 and A2) are only from the literature 
reviewed in this study; other instances undoubtedly exist
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Table A1.  DDT Sw and log Kow Data of Uncertain Origin

Reference
Compound 

Designation
Sw or 

log Kow Possible Source

Aqueous solubility, Sw (milligrams per liter)

Ballschmiter and Wittlinger (1991) p,p’-DDT 0.002 Biggar and others (1967)
Branson (1978) DDT 0.001 Bowman and others (1960)

Caron and others (1985) DDT 0.0055 Weil and others (1974)
Chiou and others (1981) p,p’-DDT 0.0050 ?
Chiou and others (1986) p,p’-DDT 0.0050 Chiou and others (1981)
Chiou and others (1991) DDT 0.0055 Weil and others (1974)

Clement Associates (1985) p,p’-DDT 0.0055 Weil and others (1974)
Gerstl and Helling (1987) DDT 0.0032 ?
Headley and others (1998) p,p’-DDT 0.001 Bowman and others (1960)

Isnard and Lambert (1988, 1989) p,p’-DDT 0.002 ?
Kenaga (1980) DDT 0.0017 Biggar and others (1967)

Lipke and Kearns (1960) DDT 0.035 ?
Lu and Metcalf (1975) DDT 0.0012 Bowman and others (1960)

Mackay (1985) DDT 0.00329 ?
Mackay and Stiver (1991) DDT 0.003 ?
Mackay and others (1986) p,p’-DDT 0.009 ?
McCall and others (1981) DDT 0.0017 Biggar and others (1967)

Melnikov (1971) DDT 0.001 Bowman and others (1960)
Metcalf (1972) DDT 0.002 Biggar and others (1967)

Metcalf and Sanborn (1975) DDT 0.0012 Bowman and others (1960)
Neely (1980) DDT 0.0012 Bowman and others (1960)
Neely (1982) DDT 0.0012 Bowman and others (1960)

Paris and others (1977) DDT 0.001 Bowman and others (1960)
Rippen (1996) DDT 0.0017 Biggar and others (1967)
Rippen (1996) DDT 0.0023 Swann and others (1983)
Rippen (1996) DDT 0.0077 Webster and others (1985)

Verschueren (1983, 1996) DDT 0.0031 Bowman and others (1960)
Verschueren (1983, 1996) DDT 0.0034 Bowman and others (1960)
Weber and others (1980) DDT 0.001 Bowman and others (1960)

Yoshida and others (1983) p,p’-DDT 0.0017 Biggar and others (1967)

Log octanol-water partition coefficient, log Kow

Banerjee and Baughman (1991) DDT 6.19 O’Brien (1975)
Brooke and others (1990) p,p’-DDT 6.19 O’Brien (1975)

Burkhard and others (1985) p,p’-DDT 4.98 ?
Chiou and Schmedding (1981) p,p’-DDT 6.36 --a

Chiou and others (1981) p,p’-DDT 6.36 --a

Clement Associates (1985) DDT 4.98 ?
Clement Associates (1985) p,p’-DDT 3.98 Kapoor and others (1973)

Dao and others (1983) DDT 5.75 Veith, DeFoe and Bergstedt (1979)
DCIS (2000) DDT 5.76 unpublished results
DCIS (2000) DDT 6.60 private communication



Table A1.  DDT Sw and log Kow Data of Uncertain Origin—Continued

Reference
Compound 

Designation
Sw or 

log Kow Possible Source

Log octanol-water partition coefficient, log Kow

Devillers and others (1996) p,p’-DDT 6.00 Kenaga and Goring (1980)
Eadsforth (1986) p,p’-DDT 6.19 O’Brien (1975)

Elgar (1983) DDT 6.2 O’Brien (1975)
Ellgehausen and others (1980) p,p’-DDT 6.19 O’Brien (1975)

Freed and others (1979) p,p’-DDT 6.19 O’Brien (1975)
Gerstl and Helling (1987) DDT 6.19 O’Brien (1975)
Geyer and others (1984) p,p’-DDT 6.28 ?
Geyer and others (1991) p,p’-DDT 6.19 O’Brien (1975)

Harner and Mackay (1995) p,p’-DDT 6.2 O’Brien (1975)
Harnisch and others (1983) p,p’-DDT 6.19 O’Brien (1975)
Hawker and Connell (1986) DDT 6.19 O’Brien (1975)
Ikemoto and others (1992) DDT 5.98 Kenaga and Goring (1980)

Isnard and Lambert (1988, 1989) p,p’-DDT 5.98 Kenaga and Goring (1980)
Kenaga (1980) DDT 5.98 Kenaga and Goring (1980)

Kenaga and Goring (1980) DDT 5.98 ?
Liu and others (1991) p,p’-DDT 5.98 Kenaga and Goring (1980)
Lu and Metcalf (1975) DDT 3.98 Kapoor and others (1973)

Lyman (1982) DDT 5.98 Kenaga and Goring (1980)
Mackay and others (1986) p,p’-DDT 6.01 ?

Neely (1982) DDT 6 Kenaga and Goring (1980)
Rao and Davidson (1980) p,p’-DDT 6.19 O’Brien (1975)
Ryan and others (1988) DDT 5.98 Kenaga and Goring (1980)

Suntio and others (1988) DDT 5.98 Kenaga and Goring (1980)
Suntio and others (1988) DDT 6.19 O’Brien (1975)

Thomann (1989) DDT 5.98 Kenaga and Goring (1980)
Travis and Arms (1988) DDT 5.76 Trabalka and Garten (1982)

EPA (1986) DDT 6.19 O’Brien (1975)
EPA (1995) DDT 6.38 private communication

Veith, Austin and Morris (1979) p,p’-DDT 6.19 O’Brien (1975)
Verschueren (1983, 1996) DDT 6.19 O’Brien (1975)
Webster and others (1985) p,p’-DDT 5.18 ?
Webster and others (1985) p,p’-DDT 5.47 ?
Wolfe and others (1977) DDT 4.89 private communication

Yoshida and others (1983) p,p’-DDT 5.98 Kenaga and Goring (1980)
Yoshioka and others (1986) DDT 4.99 ?

a The source of this datum was not provided but is Chiou and others, 1982 (C. Chiou, USGS, personal communication, 7/2000).
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Table A2.  DDE Sw and log Kow Data of Uncertain Origin

Reference
Compound 

Designation
Sw or 

log Kow Possible Source

Aqueous solubility, Sw (milligrams per liter)

Ballschmiter and Wittlinger (1991) p,p’-DDE 0.008 Garten and Trabalka (1983)
Clement Associates (1985) DDE 0.014 Weil and others (1974)

Freed and others (1977) p,p’-DDE 0.04 Biggar and Riggs (1974) or
Chiou and others (1977)

Isnard and Lambert (1988, 1989) p,p’-DDE 0.0079 Garten and Trabalka (1983)
McLachlan and others (1990) p,p’-DDE 0.018 ?
Metcalf and Sanborn (1975) DDE 0.0013 Metcalf and others (1973)
Metcalf and others (1975) DDE 0.0013 Metcalf and others (1973)

Rippen (1996) DDE 0.0013 Metcalf and others (1973)
Verschueren (1983, 1996) p,p’-DDE 0.0013 Metcalf and others (1973)
Verschueren (1983, 1996) p,p’-DDE 0.040 Biggar and Riggs (1974) or

Chiou and others (1977)
Verschueren (1983, 1996) p,p’-DDE 0.065 Hollifield (1979)
Zepp and others (1977) DDE 0.0013 Metcalf and others (1973)

Log octanol-water partition coefficient, log Kow

Burkhard and others (1985) p,p’-DDE 5.69 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

Capel and Eisenreich (1990) p,p’-DDE 5.69 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

Clement Associates (1985) DDE 5.69 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

Connell and others (1988) p,p’-DDE 6.89 ?
Devillers and others (1996) p,p’-DDE 5.83 Veith and Morris (1978)

Ebing and others (1984) p,p’-DDE 5.77 Kenaga and Goring (1980)
Freed and others (1979) p,p’-DDE 5.69 O’Brien (1975) or

Veith, DeFoe and Bergstedt (1979)
Isnard and Lambert

(1988, 1989)
p,p’-DDE 5.69 O’Brien (1975) or

Veith, DeFoe and Bergstedt (1979)
Kenaga and Goring (1980) DDE 5.77 ?

Liu and others (1991) p,p’-DDE 5.69 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

McLachlan and others (1990) p,p’-DDE 5.7 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

Metcalf and others (1975) DDE 4.28 ?
Rao and Davidson (1980) p,p’-DDE 5.69 O’Brien (1975) or

Veith, DeFoe and Bergstedt (1979)
Rippen (1996) DDE 5.77 Kenaga and Goring (1980)
Rippen (1996) DDE 5.69 O’Brien (1975) or

Veith, DeFoe and Bergstedt (1979)
Rippen (1996) DDE 5.83 Veith and Morris (1978)

Suntio and others (1988) p,p’-DDE 5.69 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

Thomann (1989) p,p’-DDE 5.7 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

Travis and Arms (1988) DDE 5.83 Veith and Morris (1978)
EPA (1986) DDE 7.00 ?
EPA (1995) DDE 6.57 private communication

Veith, Austin and Morris (1979) p,p’-DDE 5.69 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

Verschueren (1983, 1996) p,p’-DDE 5.69 O’Brien (1975) or
Veith, DeFoe and Bergstedt (1979)

Verschueren (1983, 1996) p,p’-DDE 4.28 Metcalf and others (1975)
Webster and others (1985) p,p’-DDE 5.60 ?
Webster and others (1985) p,p’-DDE 5.91 ?
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Appendix B: Assessment of DDT/DDE Sw and Kow 
Original Data Sources using a Criteria-based Rating 
System

As noted in the main report, physico-chemical data
contained in many sources are of uncertain reliability 
because the documentation of methods is inadequate.  
Whereas it is generally accepted that a hierarchy of data
preference exists (that is, direct experimental determinati
is preferable to indirect experimental determination which
is preferable to calculation/correlation), a criteria-based r
ing system is required for evaluation of data sources.  Su
a rating system should address key questions of method
ological soundness, data reporting, replicability, and so o
In principle, the rating system should be objective, system
atic in approach, applicable to all methods, and easy to 
implement.  In practice, all conditions cannot be met at th
same time.
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Heller and others (1994) developed a decision tree-
type expert system for determining the reliability of Sw data 
sources.  According to their scheme, experimental method-
ology and associated data are rated on a five-step descend-
ing scale from 1 (highest quality) to U (unevaluatable - 
lowest quality) based on answers to a series of questions 
(U.S. Agricultural Research Service/National Institute of 
Standards and Testing: ARS/NIST; table B1).  A slightly 
modified version of the ARS/NIST system was used to 
assess published original DDT/DDE Sw data sources (fig. 
B1).  The modifications are very minor and consist of an 
additional preliminary query concerning method acceptabil-
ity, and new rating endpoints corresponding to cases where  
1) the purity of water was not reported, and  2) the tempera-
ture of determination was given as ‘ambient’.  Also an 
abridged, though unaltered, version of the Standard Error 
Table proposed by Heller and others (1994; level K, range 
of interest Sw < 0.1 mg/L) was used.  [Please note that the 
decision tree shown in figure B1 is labeled with alphanu-
meric descriptors for each question and rating endpoint. 
Questions are assigned capital letters (A,B,C…), whereas 
endpoints for a given question are assigned numbers 
(1,2,3…).  Both letters and numbers appear within circles 
for ready identification.  Alphanumeric codes were created 
for the endpoints that correspond to a given data source’s 
rating.  These codes were designated the ‘Ratings Ratio-
nale’ because they allow the reader to quickly understand 
how the rating for a given data source was determined.  For 
example, in the case of Sw, if a data source received a rating 
of U after the question on Purity of Water (level C), its end-
point code would be C2.]  The reader should note that the 
response to certain queries may result in a limitation to the 
maximum rating that a data source can receive (that is, rat-
ingmax).  For example, unless dynamic chromatography was 
used for saturated solution generation in the determination 
of Sw, a data source will receive a maximum rating of 2 (see 
fig. B1, query B).

Kollig (1988) also developed criteria for evaluating 
data sources of 12 rate and equilibrium constants, including 
Kow. Focusing on four categories of information (analytical, 
experimental, statistical, and corroborative), Kollig pro-
posed a series of 31 general and 10 Kow-specific questions.  
In order to evaluate published DDT/DDE Kow data sources, 
critical portions of Kollig’s approach were incorporated into 
a rating scheme modeled after the ARS/NIST system.  A 
carefully considered subset of Kollig’s evaluation questions 

(analytical: questions 1, 3, 4, 5; experimental: questions 
6, 7, 8, 10, 11, 12, 13; statistical: all questions; corrobora
tive: none; Kow-specific: questions 1, 3, 4, 5, 7, 9) was 
selected and formed into a decision-tree (fig. B2).  A pre-
liminary query concerning method acceptability was adde
(as per the Sw scheme), and the query on volatiliza-
tion/adsorption losses was expanded to include possible 
demonstration of solute mass balance.  For both rating s
tems (Sw and Kow), the initial determination that a given 
methodology was acceptable, poor (ratingmax =  4), or 
unevaluatable (rating  = U) was based on a thorough exa
nation of the Sw and Kow literature.  The RP-HPLC method
of determining Kow, for example, is known to pose numer-
ous problems (calibration compound selection, the use o
questionable Kow data resulting in unreliable calibration 
curves, and so on) and received a “U” rating at the initial 
(level A) decision point.  It must be noted that these ratin
schemes do not include explicit queries regarding the qu
ity-control/quality-assurance procedures and analytical 
methods that were used to determine solute concentratio
Such information is not ordinarily provided in sufficient 
detail in the published literature to aid in the evaluation p
cess.  However, it is clearly critical to the assessment of 
physico-chemical data quality. 

The original DDT/DDE Sw and Kow data sources 
(tables 4 and 5 in the main report) were evaluated; the ra
ings and corresponding ‘ratings rationale’ are given in 
tables B2 and B3.  In instances where a lack of informatio
on solute, solvent or water purity determined the final rat-
ing, a secondary rating (assuming all purities were satisfac
tory) was assigned to further characterize the publication
potential quality.  The secondary rating is given parenthe
cally within the ‘Data Source Rating’ column of tables B2
and B3.  The rating rationale corresponding to the secon
ary rating is given parenthetically within the ‘Ratings Rati
nale’ column of tables B2 and B3.  The reader is advised
that one question not formally included in the Kow ratings 
scheme was “Was method accuracy validation performed
using compounds with known Kows?”  It was decided not to 
include this question because of the possibility that Kows of 
other hydrophobic organic compounds may not be known
with certainty for the same reasons that the DDT and DD
Kow database is considered unreliable.  Thus, without co
firmation of the accuracy of the validating compounds, su
a criterion would be of little value.  However, this question
should be considered in future versions of any rating 
scheme.  

  
42 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 

Table B1.  ARS/NIST Ratings System (after Heller and others, 1994) 

Rating Explanation

1 Highest rating: method of high quality with excellent reporting of work performed
2 Good quality: some parts of experimental methodology below the highest standards
3 Acceptable quality: experimental methods all defined, work performed or reported at 

minimum scientific level
4 Poor quality: lack of reporting for key or multiple experimental details, studies with 

outdated or unacceptable methods
U Unevaluatable: insufficient information on which to base a rating
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Figure B1.  Sw rating scheme (after Heller and others, 1994)
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Rationale
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1 Rating = U
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Continued above, right
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b. Distilled/demineralized
c. None of the above
d. Purity not reported

Was the temperature stated?
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corrected for?
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Figure B2.  Log Kow rating scheme (after Heller and others, 1994; Kollig, 1988)
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Table B2.  DDT Sw and log Kow Original Data Source Ratings

Sw
a Methodb Reference

Data Source 
Ratingc

Ratings 
Rationaled

1 nr Neal and others, 1944 U A2
< 1 nr Sazonov and others, 1956 U A2

0.016, 0.040 nr Robeck and others, 1965 U A2
0.0002-0.001 SF Richards and Cutkomp, 1946 U (4) B1 (D1)

0.0034, 0.002, 0.0017 SF/GC Biggar and others, 1967 4 A1
0.017 SF/GC Biggar and Riggs, 1974 4 A1

0.0017, 0.006, 0.025 SF/GC Biggar and Riggs, 1974 4 A1
0.037 SF/GC Biggar and Riggs, 1974 4 A1
0.045 SF/GC Biggar and Riggs, 1974 4 A1
0.0054 SF/GC Chiou and others, 1986 4 I1
0.0059 SF/RA Babers, 1955 U (4) B1 (A1)
0.0374 SF/RA Babers, 1955 U (4) B1 (A1)
0.045 SF/RA Babers, 1955 U (4) B1 (A1)

≤ 0.0012 SF/RA Bowman and others, 1960 4 I1
0.0045 SF/RA Gerstl and Mingelgrin, 1984 4 A1
0.01-0.1 TOXest Roeder and Weiant, 1946 U (4) B1 (I1)
0.04 Turbidity Ellgehausen and others, 1981 4 A1 (I1)
0.004 Turbidity/N Hollifield, 1979 4 D1
0.1 Turbidity/N Gauvadan and Poussel, 1947 U (4) B1 (I1)
0.0055 GnC Weil and others, 1974 U (3) B1 (J1)
0.0023 GnC Swann and others, 1983 U (4) B1 (H1)
0.0077 GnC Webster, Friesen, Sarna

and Muir, 1985
U (4) B1 (H1)

0.0053 GnC Lodge and others, 1995 U (4) B1 (H1)
0.0051 GnC/SPME/GC Paschke and others, 1998 4 H1
0.020 RP-HPLC Swann and others, 1983 U A2
0.0302 RP-HPLC Chin and others, 1986 U A2
0.467 PPR Chin and others, 1986 U A2
0.085 PPR Myrdal and others, 1995 U A2

0.00012, 0.00346 PPR Ruelle and Kesselring, 1997 U A2
0.00132 SPR Patil, 1994 U A2
0.0039 SPR Briggs, 1981 U A2
6.22 Top/ANN Huuskonen and others, 1998 U A2

0.00175, 0.00355 G-C Klopman and others, 1992 U A2
0.0063 G-C Kühne and others, 1995 U A2
0.0158 G-C/AQUAFAC-3 Myrdal and others, 1995 U A2
0.0013 G-C Kan and Tomson, 1996 U A2

Log Kow
e

3.98 SF Kapoor and others, 1973 U (4) B2 (G1)
6.36 SF/GC Chiou and others, 1982 U (4) B2 (G1)
6.33 SF/GC Chiou and others, 1982 U (4) B2 (G1)
5.1 SF/RA Platford and others, 1982 U (4) B2 (G1)
5.44 SF/RA Gerstl and Mingelgrin, 1984 4 G1

6.17, 6.16,  6.22, 6.24 StF Brooke and others, 1986 U (3) B2 (J1)
6.914 StF de Bruijn and others, 1989 1 ---
6.307 StF Brooke and others, 1990 1 ---
5.73 StF Lodge and others, 1995 U (4) B2 (G1)
6.00 StF-SPME Paschke and others, 1998 U (1) D2 (---)
5.94 Soct / Sw Ellgehausen and others, 1981 4 G1
5.74 CPE Lodge and others, 1995 --f --f

5.75 RP-HPLC Veith and others, 1979 U A2
6.38 RP-HPLC Hammers and others, 1982 U A2

6.06, 5.84 RP-HPLC Harnisch and others, 1983 U A2
6.40 RP-HPLC Garst, 1984 U A2
5.13 RP-HPLC Rapaport and Eisenreich,1984 U A2

5.56, 5.65, 5.51, 
5.49, 5.45, 5.44

RP-HPLC Sarna and others, 1984 U A2



 

Table B2.  DDT Sw and log Kow Original Data Source Ratings—Continued

LogKow
e Methodb Reference

Data Source 
Ratingc

Ratings 
Rationaled

5.44 RP-HPLC Burkhard and others, 1985 U A2
5.53, 5.65 RP-HPLC Webster, Friesen, Sarna

and Muir, 1985
U A2

5.27, 5.87 RP-HPLC Webster, Sarna and
Muir, 1985

U A2

5.3, 6.4 RP-HPLC Brooke and others, 1986 U A2
6.06 RP-HPLC Chin and others, 1986 U A2
6.21 RP-HPLC Eadsforth, 1986 U A2
5.63 RP-HPLC De Kock and Lord, 1987 U A2
6.51 RP-HPLC Liu and Qian, 1988 U A2
5.50 RP-HPLC Sicbaldi and Finizio, 1993 U A2
7.48 PPR Mackay and others, 1980 U A2
6.69 PPR Belluck and Felsot, 1981 U A2
5.60 PPR Trabalka and Garten, 1982 U A2
7.7 PPR Brooke and others, 1986 U A2
6.06 PPR Finizio and others, 1997 U A2
7.92 PPR Ruelle, 2000 U A2
6.50 PPR Paasivirta and others, 1999 U A2
6.82 SPR Patil, 1994 U A2
6.89 SPR Briggs, 1981 U A2
6.84 SPR Dai and others, 2000 U A2
5.76 FC-H&L Uchida and others, 1974 U A2
6.91 FC-H&L Mabey and others, 1982 U A2
5.76 FC-H&L Trabalka and Garten, 1982 U A2
6.91 FC-H&L Burkhard and others, 1985 U A2
6.763 FC-H&L DCIS, 2000 U A2
6.91 FC-H&L Eadsforth, 1986 U A2
6.91 FC-H&L Schüürmann and Klein, 1988 U A2
6.76 FC-H&L Finizio and others, 1997 U A2
7.35 FC-R Harnisch and others, 1983 U A2
7.51 FC-R Noegrohati and Hammers, 1992 U A2
6.79 FC-M&H SRC, 2000 U A2
6.92 G-C Suzuki and Kudo, 1990 U A2
6.19 SC O’Brien, 1975 U A2
6.91 ‘QSAR’ Kollig, 1993 U A2
7.05 SPARC Meador and others, 1997 U A2

a Sw = aqueous solubility in units of milligrams per liter.    b Method acronyms as follows: nr=not reported, SF=shake flask, GC=gas chroma-
tography, RA=radiometric analysis, TOXest=estimated from toxic response, StF=stir flask, GnC=generator column, N=nephelometry, SPME=solid 
phase microextraction, CPE=continuous phase equilibration, Sw/Soct=aqueous solubility/solubility in n-octanol, RP-HPLC=reversed phase-high per-
formance liquid chromatography, PPR=property-property relationship, SPR=structure-property relationship, Top/ANN=topological indices/artificial 
neural network, FC-H&L=fragment constant-Hansch and Leo (1979), FC-R=fragment constant-Rekker (1977), FC-M&H=fragment constant-Mey-
lan and Howard (1995), G-C=Group contribution, SC=substituent constant, ‘QSAR’=quantitative structure activity relationship-based chemical 
modeling and information system, SPARC=SPARC Performs Automated Reasoning in Chemistry (Karickhoff and others, 1991).    c Data source rat-
ings: Sw-after Heller and others (1994), Kow-after Heller and others (1994) and Kollig (1988).  See text for explanation of rating system adaptations.    
d See text for explanation.    e Log Kow = log octanol-water partition coefficient.    f No rating was possible because methodology was unique to this 
study.
46 The Search for Reliable Aqueous Solubility (Sw) and Octanol-Water Partition Coefficient (Kow) Data 



Appendix B:  Assessment of DDT/DDE Original Data Sources 47

 

Table B3.  DDE Sw and log Kow Original Data Source Ratings

Sw
a Methodb Reference

Data Source
Ratingc

Ratings 
Rationaled

0.055 SF/GC Biggar and Riggs, 1974 4 A1
0.01, 0.04, 0.120 SF/GC Biggar and Riggs, 1974 4 A1

0.235 SF/GC Biggar and Riggs, 1974 4 A1
0.450 SF/GC Biggar and Riggs, 1974 4 A1
0.0013 SF/RA Metcalf and others, 1973 4 I1
0.040 StF/GC Chiou and others, 1977 U (4) B1 (I1)
0.014 GnC Weil and others, 1974 U (3) B1 (J1)
0.0011 GnC Swann and others, 1983 U (4) B1 (H1)
0.065 Turbidity/N Hollifield, 1979 4 A1
0.006 RP-HPLC Swann and others, 1983 U A2
0.0236 RP-HPLC Chin and others, 1986 U A2
1.24 PPR Chin and others, 1986 U A2

0.001, 0.029 PPR Ruelle and Kesselring, 1997 U A2
0.0152 G-C Kühne and others, 1995 U A2

Log Kow
e

6.956 StF de Bruijn and others, 1989 1 ---
5.83 RP-HPLC Veith and Morris, 1978 U A2
5.69 RP-HPLC Veith and others, 1979 U A2
5.89 RP-HPLC McDuffie, 1981 U A2
5.63 RP-HPLC Swann and others, 1983 U A2

6.02, 6.12, 6.02, 
6.00, 5.96, 5.94

RP-HPLC Sarna and others, 1984 U A2

5.89 RP-HPLC Burkhard and others, 1985 U A2
5.99, 6.11 RP-HPLC Webster, Friesen, Sarna

and Muir, 1985
U A2

5.85, 6.51 RP-HPLC Webster, Sarna and Muir, 1985 U A2
6.29 RP-HPLC Chin and others, 1986 U A2
6.09 RP-HPLC De Kock and Lord, 1987 U A2
7.14 RP-HPLC Liu and Qian, 1988 U A2
5.78 RP-HPLC Sicbaldi and Finizio, 1993 U A2
5.74 PPR Finizio and others, 1997 U A2
7.67 PPR Ruelle, 2000 U A2
5.50 PPR Paasivirta and others, 1999 U A2
6.78 SPR Dai and others, 2000 U A2
4.88 FC-H&L McDuffie, 1981 U A2
6.96 FC-H&L Mabey and others, 1982 U A2
6.94 FC-H&L Burkhard and others, 1985 U A2
6.94 FC-H&L Schüürmann and Klein, 1988 U A2
6.736 FC-H&L DCIS, 2000 U A2
6.94 FC-H&L Finizio and others, 1997 U A2
6.00 FC-M&H SRC, 2000 U A2
5.01 FC-R McDuffie, 1981 U A2
6.72 FC-R Noegrohati and Hammers, 1992 U A2
7.2 G-C Tulp and Hutzinger, 1978 U A2
5.69 SC O’Brien, 1975 U A2
6.63 SPARC Meador and others, 1997 U A2

a Sw = aqueous solubility in units of milligrams per liter.    b Method acronyms as follows: nr=not reported, SF=shake flask, GC=gas chromatography, 
RA=radiometric analysis, TOXest=estimated from toxic response, StF=stir flask, GnC=generator column, N=nephelometry, SPME=solid phase microex-
traction, Sw/Soct=aqueous solubility/solubility in n-octanol, RP-HPLC=reversed phase-high performance liquid chromatography, PPR=property-property 
relationship, SPR=structure-property relationship, Top/ANN=topological indices/artificial neural network, FC-H&L=fragment constant-Hansch and Leo 
(1979), FC-R=fragment constant-Rekker (1977), FC-M&H=fragment constant-Meylan and Howard (1995), G-C=Group contribution, SC=substituent con-
stant, SPARC=SPARC Performs Automated Reasoning in Chemistry (Karickhoff and others, 1991).    c Data source ratings: Sw-after Heller and others 
(1994), Kow-after Heller and others (1994) and Kollig (1988).  See text for explanation of rating system adaptations.    d See text for explanation.       
e Log Kow = log octanol-water partition coefficient.
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  The results of these criteria-based evaluations sup-
port the conclusion that the DDT/DDE Sw and Kow database 
is extremely unreliable.  An overwhelming majority of the 
data sources received poor (4 rating) or unevaluatable (U 
rating) ratings (that is,  DDT Sw = 100 percent (28 of 28), 
DDE Sw = 100 percent (9 of 9), DDT Kow = 95 percent (41 
of 43), DDE Kow = 96 percent (26 of 27)). Poor and uneval-
uatable data source ratings resulted from the use of unac-
ceptable or imprecise methods and/or incomplete reporting 
of methodology, data and statistics.  According to our evalu-
ation, only a small percentage (<3 percent, 2 of 68) of the 
data sources received the highest rating (rating = 1) and 
none received a good rating (rating = 2).  Thus, the number 
of data points that may be considered reliable (as judged by 
the assigned ratings) is very small (see below).

It must be recognized that the data contained in many 
of the publications for which poor or unevaluatable ratings 
were assigned may well be of acceptable quality.  However, 
inadequate documentation precluded a higher rating by the 
modified evaluation schemes used here.  In these instances, 
determination of the true quality of the reported data would 
require unsupported inference.  This highlights one of the 
serious shortcomings of the published literature: inadequate 
documentation.  

Original data sources which received highest rating 
(rating=1):

DDE log Kow
de Bruijn and others (1989) 6.956

DDT log Kow
de Bruijn and others (1989) 6.914
Brooke and others (1990) 6.307

DDE Sw
None

DDT Sw
None

In the case of DDT log Kow data, the only data 
sources that received a rating of ‘1’ were participants in an 
interlaboratory comparison study (de Bruijn and others, 
1989; Brooke and others, 1990).  The mean log Kow values 
determined by the two laboratories, using similar (but non-
identical) procedures differed by more than 0.6 log unit (a 
factor of four).  Previously published “recommended val-
ues” (Montgomery, 1997; Verschueren, 1996; Mackay and 
others, 1997; Sangster, 1997; DCIS, 2000) for log Kow span 
considerably larger ranges: DDT log Kow (4.89 - 6.914), 
and DDE log Kow (4.28 - 6.96).  Despite widespread cita-
tion and use of these “recommended values,” the criteria-
based evaluations conducted here indicate that the amount 
of reliable data upon which “recommended values” might 
be based is grossly inadequate.
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