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Overview

In the five years since I (WGL) first chaired an ASTM symposium, much has changed in
the field of environmental toxicology. This book is one example. In the series that
spawned this volume, this book would have been the fifteenth volume of the series in
Aquatic Toxicology and Hazard (and sometimes risk) Assessment. ASTM Committee E47
celebrated the accomplishment of 10 years of symposia in 1986 by having a review session
summarizing the last ten years in aquatic toxicology. We expanded the symposium in 1991
to include both aquatic and terrestrial, plants and animals, and to formalize the importance
of environmental risk assessment. As this overview of the 1991 Environmental Toxicology
and Risk Assessment symposium volume is being written, the 1992 meeting has already
been held and the 1993 meeting is in the planning stages. The editors of this volume,
Wayne Landis, Mike Lewis and Jane Hughes, have participated in previous ASTM sym-
posia and were privileged to chair the 1991 meeting and edit this volume. In the following
paragraphs we will try to summarize this volume and place a perspective on its contribu-
tion in the development of environmental toxicology.

A major theme in this volume is on ecological risk assessment. The first section ‘‘Eco-
logical Risk Assessment under TSCA”’ deals almost exclusively with the monumental task
of performing risk assessments for thousands of compounds submitted for the Premanu-
facture Notification process (PMN). This section is important because it is one of the first
thorough reviews of the ecological risk assessment as practiced by the Office of Toxic
Substances. These risk assessments include industrial chemicals and genetically engi-
neered organisms slated for fermentation or small scale release. Clements et al. reviews
the use of structure activity relationships in the evaluation of new chemicals. Separate
papers by Zeeman and Gilford and Nabholz and Miller review the ecological risk assess-
ment process as it relates to the Toxic Substances Control Act (TSCA). Sayre and Kough
review the ecological risk assessment process as it pertains to genetically engineered
microorganisms, a sometimes controversial and emotion-laden issue.

As crucial as it is to obtain accurate toxicological data for a single species, there is an
increasing realization that information describing the impacts of xenobiotics on the popula-
tion and community levels of biological organization is equally important. This issue is
discussed in the next section ‘*Evaluating Ecological Impacts at the Population and Com-
munity Levels.”” New methods of evaluating populations and developmental aberrations
in response to toxicant stressors was presented in papers by Emlen and followed by
Graham and Freeman. Microcosms and their utility in evaluating impacts of degradative
microorganisms, sediments and metals were reviewed by a series of papers by Graham
and Freeman, Landis et al. and Pratt et al. Ram and Gillett concluded the session with a
report on the use of an aquatic/terrestrial food web model for the assessment of the risk
associated with the classical environmental contaminant, polychlorinated biphenyls.

Biomarkers or physiological indicators of stress has been an enduring topic in the field of
environmental toxicology. Morphological and molecular methodologies are reviewed in
this section. The morphological changes due to pH in Zygnemataceaen algae is presented
by Clayton and Hoshaw. This is followed by a report by Babich and Borenfreund on the
applications of the neutral red cytoxicity assay for use with aquatic organisms. Using the
chromosomal puffing of Chironomus as an indicator of induction of proteins for detoxifica-
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tion and therefore an indication of toxicant impact is reported by Bentivega and Cooper.
Dyer et al. report on the use of stress proteins and their use in the evaluation of water
quality.

Because ASTM is a standards writing organization, among the most important aspects
of the annual ASTM environmental toxicology meeting is the presentation and evaluation
of new methods. The last two sections of this volume save this goal and tradition. The
evaluation of contaminant hazards and impacts in the marine environment has become as
important as issues of sediment toxicity, effluent toxicity from pulp and paper manufactur-
ing, and releases of petroleum and refined petroleum products. An entire section is
devoted to Marine Toxicity Test Methods to reflect this emphasis and several excellent
review papers are included.

Echinoderm biomonitoring methods are reviewed by Bay to lead off the Marine Toxicity
Test Methods section. Hunt and Anderson discuss how toxicity testing with mollusks has
evolved from a research program to a normal and routine exercise. Marine plant toxicity
testing is reviewed by Thursby et al. In addition to methods, the application of these
methods to hazard and risk assessment is covered. The evaluation of potential water
column toxicity due to sediment contamination is reviewed by Burgess et al. Management
options as pertaining to risk for the deposition of contaminated sediments is reviewed by
Peddicord.

Methods development forms a crucial part of environmental toxicology, one that is
sometimes overlooked as relatively unimportant and routine. Nothing could be further
from the truth. New methods in toxicity testing and evaluation are often the critical factor
in the confirmation of new theories and in the acquisition of new data that confirm or refute
the predictions of a risk assessment. A proposed methodology for the use of freshwater
mollusks is presented by Johnson et al. Another discussion dealing with the variability of
toxicity testing and the search for a reference toxicant, in this case copper and hexavalent
chromium, can be found in Jop et al. Mysid shrimp have become a popular toxicity testing
tool in recent years and Kahn et al. provide an interesting comparison of the toxicity of
ambient waters to these organisms. Finally, Newsome et al. present a quantitative struc-
ture activity relationship study of the toxicity of amines to freshwater fish, thereby con-
tributing to the literature estimating environmental toxicity from structure.

Overall, the papers in this volume are typical of those in the many ASTM symposia
volumes that have been published during the last 15 years in that they represent a blending
of regulatory concerns, basic research, risk and hazard assessment, and methods develop-
ment. During the five year period from 1986 to 1991, important developments in the field of
environmental toxicology occurred, especially the recognition that risk assessment is a
useful paradigm by which it is possible to ask important questions. Just after the 1991
ASTM Environmental Toxicology and Risk Assessment Meeting, the United States Envi-
ronmental Protection Agency sponsored a four day workshop to review the agencies risk
assessment framework. The results of that workshop along with the revised ecological risk
assessment framework have just been published.! The significance of the standards setting
process that ASTM E47 contributes to is no more evident than in this document. The
importance of having standard evaluation schemes for toxicity and exposure determina-
tions and for monitoring of the accuracy of the risk assessment will be crucial to the
further implementation of risk assessment in the regulatory process. Much of the develop-
ment of these methods has been the subject of the 14 preceding Aquatic Toxicology and
Risk Assessment volumes and this new edition.

'Framework for Ecological Risk Assessment, Risk Assessment Forum, U.S. Environmental Pro-
tection Agency, EPA/630/R-92/001, February 1992.
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One of the most important realizations that we the editors have come to is that the
change in the name of the annual ASTM symposium from Aquatic Toxicology and Risk
Assessment to Environmental Toxicology and Risk Assessment reflects the maturation of
the science. Researchers working with virtually any system in the field of environmental
toxicology are asking the same basic questions: what is the mode of action?, what is the
fate of this compound?, how does laboratory data reflect the field situation?, how impor-
tant are the impacts of a toxicant on population and community level interactions?, how
clean is clean enough?, how do we predict the long term effects? Within the framework of
a risk assessment it should be easier to separate the important questions from those less
crucial. In addition, similar questions of experimental design and intrinsic experimental
variability exist regardless of the environment or species studied.

The next 15 years of ASTM environmental toxicology symposia should prove as inter-
esting as the previous 15. How about some predictions. By the year 2006 risk assessment
will be as integrated into the framework of how we think of environmental toxicology as
the building blocks of DNA are to molecular biology. Estimation of chemical fate and
toxicity by quantitative structure activity relationships using detailed molecular models of
interactions and similarities will have replaced the models simply based on octanol/water
partition coefficients. Ecosystems will undergo evaluations using multivariate means of
visualizing interactions and looking at the differences in stressed versus unstressed sys-
tems. Such evaluations may replace conventional endpoints. Indexes such as the index of
Biological Integrity will have long been replaced by more sophisticated means of evaluat-
ing large and complex systems.

Investigation of molecular interactions of toxicant versus site of action will be routine,
both by molecular modeling and routine biochemical analysis. Research will probably still
be driven by regulation, but the regulations will reflect the scientific reality. Finally, in
fifteen years the three of us will be regarded, (I hope) as part of the old guard of environ-
mental toxicology with young and perhaps irreverent scientists challenging our paradigms
and pushing back the frontier.
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