Quality Assurance
in Environmental
Monitoring

Edited by
Philippe Quevauviller

VCH



Other Important Titels for Quality Assurance:

Subramanian, G. (ed.)

Quality Assurance in Environmental Monitoring
Instrumental Methods

1995. Ca 335 pages. Hardcover. DM 178,—.
ISBN 3-527-28682-9

W. Funk, V. Dammann, G. Donnevert
Quality Assurance in Analytical Chemistry

1995. 238 pages with 87 figures. Hardcover. DM 125,—.
ISBN 3-527-28668-3

© VCH Verlagsgesellschaft mbH, D-69451 Weinheim (Federal Republic of Germany), 1995

Distribution:

VCH, PO. Box 101161, D-69451 Weinheim, Federal Republic of Germany

Switzerland: VCH, PO. Box, CH-4020 Basel, Switzerland

United Kingdom and Ireland: VCH, 8 Wellington Court, Cambridge CB1 1HZ, United Kingdom
USA and Canada: VCH, 220 East 23rd Street, New York, NY 10010-4606, USA

Japan: VCH, Eikow Building, 10-9 Hongo 1-chome, Bunkyo-ku, Tokyo 113, Japan

ISBN 3-527-28724-8



Quality Assurance
in Environmental
Monitoring

Sampling and Sample Preatreatment

Edited by Philippe Quevauviller

VCH E% Weinheim - New York - Basel - Cambridge - Tokyo



Dr. Philippe Quevauviller

European Commission

Measurements and Testing Programme
Rue de la Loi, 200

B-1049 Brussels

This book was carefully produced. Nevertheless, the editor, authors and publisher do not warrant the information
contained therein to be free of errors. Readers are advised to keep in mind that statements. data.
illustrations, procedural details or other items may inadvertently be inaccurate.

Published jointly by
VCH Verlagsgesellschaft mbH, Weinheim (Federal Republic of Germany)
VCH Publishers, Inc., New York, NY (USA)

Editorial Director: Dr. Steffen Pauly

Publication no. EUR 16611 EN of the European Commission

Dissemination of Scientific and Technical Knowledge Unit,
Directorate-General Telecommunications, Information Market and Exploitation of Research, Luxembourg

LEGAL NOTICE
Neither the European Commission nor any person acting on behalf of the Commission is responsible for the
use which might be made of the following information.

Library of Congress Card No. applied for

A catalogue record for this book is available from the British Library

Die Deutsche Bibliothek — CIP-Einheitsaufnahme

Quality assurance in environmental monitoring. - Weinheim ;
New York ; Basel ; Cambridge ; Tokyo : VCH.

Sampling and sample pretreatment: [publication ... of the
European Commission Dissemination of Scientific and
Technical Knowledge Unit, Directorate General
Telecommunications, Information Market and Exploitation of
Research, Luxembourg] / ed. by Philippe Quevauviller. - 1995
ISBN 3-527-28724-8 Gb.

NE: Quevauviller, Philippe [Hrsg.]: Europdische Kommission /
Abteilung fiir Verbreitung der Wissenschaftlichen und Technischen
Kenntnisse

© VCH Verlagsgesellschaft mbH, D-69451 Weinheim, Federal Republic of Germany, 1995
Printed on acid-free and low-chlorine paper

All rights reserved (including those of translation into other languages). No part of this book may be reproduced
in any form — by photoprinting, microfilm, or any other means — nor transmitted or translated into a machine
language without written permission from the publishers. Registered names, trademarks, etc. used in this book,
even when not specifically marked as such, are not to be considered unprotected by law.

Printing: Strauss Ofsetdruck GmbH, D-69509 Mérlenbach

Bookbinding: GroBbuchbinderei J. Schiffer GmbH & Co. KG., D-67269 Griinstadt

Printed in the Federal Republic of Germany



PREFACE

This book treats different aspects of quality assurance (QA) and quality control (QC) for
environmental monitoring, with particular emphasis on sampling and sample pretreatment.

QA and QC for environmental monitoring are major features of the 90s as illustrated by the
multiplication of QA guidelines, norms, accreditation systems and the number of books which
have recently been published on this topic. QA is a crucial aspect of achieving accurate results
in chemical analysis. In the case of environmental analysis, it is increasingly recognized that the
major risks of error in environmental monitoring do not occur in the laboratory but rather
during operations performed in the field (sampling) or prior to the analysis (sampling, storage,
and sample pre-treatment). This book focuses on aspects of QA related to the sample collection,
storage and pre-treatment of various environmental matrices (water, sediment, soil and plant)
for different contaminants (trace elements, nutrients, organic compounds).

The number of analyses performed every year to monitor the quality of the environment is
constantly increasing. The data produced are used to evaluate contamination trends ("trend
monitoring") and to verify that the quality requirements of EC directives are respected. The
results may also be used for modeling and research activities (e.g. studies of biogeochemical
pathways). Accurate measurements are the basis of monitoring activities. A lack of quality
means that the results are not comparable from one laboratory to another and, hence, the above
mentioned purposes cannot be achieved. Consequently, measures to evaluate and guarantee the
quality of a laboratory's performance were established, involving quality assurance rules and
guidelines, accreditation systems and the production and use of certified reference materials.
This resulted in a considerable improvement in the quality of environmental analysis at the
laboratory level. However, these rules are hardly applicable to all the operations carried out
before the laboratory work, i.e. sampling, sample pre-treatment (e.g. drying, stabilization,
grinding etc.) which, however, represent the core of the monitoring data. It is clear that a lack
of QA in field work renders the analytical data meaningless. The aim of this book is to discuss
the precautions necessary to ensure good quality assurance from sampling to sample pre-
treatment, based on the experience. Typical sources of pitfalls and recommendation on how to
avoid these are discussed with special emphasis on the monitoring of inorganic and organic
contaminants in environmental matrices.

The book is organized into ten chapters covering various aspects of environmental
monitoring. The first chapter gives an overview of QA and QC principles as applied to
environmental monitoring, along with regulatory aspects. The second chapter deals with
sampling strategies in environmental monitoring of biological specimens. QA and QC for
surface water sampling are detailed in the third chapter, and are developed with respect to
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nutrients in sea water in the fourth chapter. QA of sampling of sediment, particularly of marine
origin, is dealt with in the fifth chapter, and a focus is given in the sixth chapter on organic
compounds in various marine matrices, including sea water, sediments and biota. The seventh
chapter describes QA of sampling and pretreatment for the monitoring of trace metals in soils,
whereas these aspects (also in relation to trace metal determinations) are focusing on aquatic
biota in the eighth chapter. QA of biomonitoring (sampling and storage of plant materials) is
described in the ninth chapter. Finally, the tenth chapter proposes a holistic structure for quality
management, with particular emphasis on marine environmental monitoring.

This book has been written by experienced practitioners. By its nature, it aims to serve as
a practical reference for environmental chemists (and postgraduate students) who need a wide
overview of sampling, storage and pretreatment techniques, along with the precautions to be
undertaken to ensure good QC of the data produced in the frame of environmental monitoring
studies. The critical discussions of the methods, and of the risks of errors that may occur prior
to the laboratory work, makes it unique in this respect.

The editor gratefuily acknowledges the authors for their time and motivation in preparing
their contributions, without which this volume would not have been possible.

Brussels Ph. Quevauviller
July 1995
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