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Abstract

This intent of this document is to provide guidance on using and interpreting single-species
toxicity tests for protecting the environment.  It focuses on the toxicity tests published by
Environment Canada, and supplements the other documents of that department, which deal
with sampling, testing, and analyses.  Aquatic tests receive most emphasis because they are
in more frequent use, but tests with sediments and soil also receive coverage.  Both lethal
and sublethal tests are included.

The document reviews many topics in environmental toxicology, and might be useful to a
person who wished to become familiar with the field.  References are given to useful
literature on each topic.

Basic concepts of environmental toxicology are explained, with some background on the
methods available.  Current uses of quality control procedures are outlined, as are methods
of dealing with anomalous or troublesome results.

The document attempts to show how toxicity results complement other aspects of
environmental work, including broadly-based field studies.  Topics include the roles of
different survey tools that are available, methods for attempting to extrapolate laboratory
toxicity to the field, mass loading of toxicity, and ancillary conditions that modify test
results.  Some coverage is given of associated topics for specialized investigation, including
prediction of toxicity from chemical structure of molecules, and identification of toxic
components in a mixed effluent.

Brief reviews are provided of some relevant programs of Environment Canada, including
industrial effluent regulation, Environmental Effects Monitoring, oceanic disposal,
environmental impact assessment, assessing and improving contaminated sites, the methods
for developing guidelines of environmental quality, regulation of new substances for the
market, assessment of priority substances under the Canadian Environmental Protection Act
(CEPA), and environmental rating of consumer products.

Brief introductions are provided to special topics that show promise for use in environmental
toxicology, but are not yet in standard use.  These include genetic damage by pollutants,
micro-biological testing, multi-species tests, accumulation of toxicants within organisms,
biochemical and physiological tests, and automated biological tests for monitoring.  Some
specific examples of using toxicity tests are given in appendices.
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Résumé

Le présent document a pour but d’aider à utiliser et à interpréter les résultats d’essais
toxicologiques portant sur une seule espèce afin de protéger l’environnement. Insistant sur
les essais publiés par Environnement Canada, il complète les autres documents de ce
ministère qui portent sur l’échantillonnage, la conduite des essais et les analyses. Il apporte
sa plus grande attention aux essais en milieu aqueux, plus fréquemment utilisés, sans
négliger les essais avec les sédiments et le sol. Le document englobe les essais sur les effets
létaux et sublétaux.

Abordant de nombreux aspects de l’écotoxicologie, le document pourrait être utile à ceux
qui voudraient se familiariser avec le domaine. Une bibliographie utile se rapporte à chaque
sujet.

L’explication des rudiments de l’écotoxicologie est éclairée d’un aperçu des méthodes
disponibles, tandis que sont esquissées les marches à suivre pour maîtriser la qualité et les
méthodes à opposer aux résultats anormaux ou troublants.

Le document tente de montrer comment les résultats toxicologiques complètent d’autres
aspects des travaux sur l’environnement, y compris les études non spécialisées sur le terrain.
Il traite de sujets tels que le rôle des différentes méthodes de relevé, les méthodes pour
extrapoler du laboratoire au terrain les résultats des essais toxicologiques, l’expression de
la toxicité en unités de charge massique et les conditions accessoires modifiant les résultats
des essais. Il aborde des sujets connexes d’enquêtes spécialisées, notamment la prédiction de
la toxicité à partir de la structure des molécules et l’identification des constituants toxiques
d’un effluent complexe.

On y effectue un bref survol de certains programmes pertinents d’Environnement Canada,
notamment les règlements sur les effluents industriels, la surveillance des effets sur
l’environnement, l’immersion en mer, l’évaluation des répercussions environnementales,
l’évaluation et l’assainissement des lieux contaminés, les méthodes d’élaboration des lignes
directrices sur la qualité de l’environnement, la réglementation des nouvelles substances
destinées à la commercialisation, l’évaluation des substances d’intérêt prioritaire sous le
régime de la Loi canadienne sur la protection de l’environnement (LCPE) et l’évaluation
environnementale des produits de consommation.

On y trouve un bref aperçu de sujets particuliers, prometteurs pour l’écotoxicologie, mais
encore méconnus de l’usage courant, notamment : effets génétiques des polluants, essais
microbiologiques, essais portant sur plusieurs espèces, bioaccumulation des toxiques, essais
biochimiques et physiologiques, essais biologiques automatisés pour les besoins de la
surveillance. Les annexes renferment des exemples précis de l’emploi des essais
toxicologiques.
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Figure 10 Canadian Approach for Monitoring Marine Sites used for Disposal of Wastes.  Three

successive tiers of activity are indicated.  From Chevrier and Topping (1998).

time-consuming and costly, however, and it might be
more profitable to focus efforts on other parts of the
program or on finding a more suitable reference
sediment.

 5.3.3 Assessing Waste Sediments for Toxicity

In current interpretation of the Canadian
Environmental Protection Act (CEPA), a battery of
toxicity tests can be used to demonstrate that a
material is "rapidly rendered harmless" for disposal
at sea (EC, 1994f).  The tests with sediment use
amphipods (EC, 1992e), echinoids (EC, 1992f),
photoluminescent bacteria (EC, 1992c), and a
bioaccumulation test with the mollusc, Macoma sp.
(USEPA, 1993).  If the material proposed for
disposal contains substances in excess of regulated or
guideline levels, the results of toxicity tests have a
definitive role (EC, 1994f).  If the material passes all
four biological tests it is considered acceptable for

open-water disposal.  If it is not acutely lethal to
amphipods, but fails one of the sublethal tests or the
bioaccumulation test, the material may be acceptable
for disposal with capping or confined aquatic disposal. 
If the material fails the acute lethality test with
amphipods or two or more of the other tests, disposal at
sea is not permitted.

Interim pass-fail criteria have been defined for the
toxicity tests used in Canada for deciding suitability for
disposal at sea (EC, 1996b).  In tests with amphipods,
the criteria differ slightly depending on the species
used.  For Amphiporeia virginiana, the sediment is
considered toxic if it has mortality greater than 50%,
and the reference sediment has mortality #30%.  For
Eohaustorius washingtonianus, the comparable criteria
are >45% and #25%.  For E. estuarius and
Rhepoxynius abronius, the criteria are parallel but
slightly different at >40% and #20%.  For bacterial
luminescence (Microtox® solid-phase test), the
material is considered toxic if a concentration of 
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