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Preface

Chemical measurement data are often the basis for critical decisions on vital
matters, ranging from the health of individuals, to the protection of the envi-
ronment, to the production of safe, reliable, and useful products and services.
Obviously, the data used for such purposes must be reliable, and there must be
unequivocal evidence to prove it. The philosophy and procedures by which this
is achieved and demonstrated are called quality assurance.

This book discusses the basic concepts of quality assurance as presented in a
short course given by the author many times since 1979. It is based on the
premise that a good understanding of the basic principles of chemical measure-
ment is a necessary prerequisite to achieving accurate data and to designing
and implementing a eredible quality assurance program.

Credible data must be supported by probabilistic statements of the confi
dence that can be placed in it. This requires a systematic approach to measure-
ment and to the attainment of statistical control of the measurement process
by quality control procedures. The precision and accuracy of the data so
produced can be evaluated by quality assessment techniques.

Not only the philosophy, but also practical approaches to quality. assurance
are discussed, and the statistical techniques vital to its various aspects are
reviewed. g’

The book is written to provide guidance for the development of a credible

“quality assurance program and also for its implementation. The chapters are

presented in a logical progression starting with the concept of quality assur-
ance, the principles of good measurement, the principles of quality assurance,
and the evaluation of measurement quality. Guidance is provided for the
development of quality assurance programs and for the improvement of exist-
ing ones. Each chapter has a degree of independence so that it may be con-
sulted, in isolation from the others, when its subject matter is of interest in a
particular situation. An extensive appendix containing definitions of quality
assurance terminology, a collection of useful statistical tables, outlines useful
for guidance in the preparation of quality assurance program documents,
study aids for those using the book for self instruction or as a text, and an
extensive collection of abstracts of important quality assurance publications
are also included. The abstracts also serve as the list for references cited in the
text.

If the book achieves the above-mentioned objectives, it will have provided a
valuable service to the producers and users' of chemical measurement data.



However, it can serve another purpose as well —namely, in training analytical

. chemists. Most of modern analytical education is devoted to the theory and
principles of measurement techniques, and such knowledge is a necessary
foundation for reliable measurements. The present book supplements such
information and provides guidance in the practice of the profession of analyti-
cal chemistry. .

While the text focusses principally on chemical measurement, the author is
confident that the material presented is widely applicable to the physical and
biological sciences as well. The basic principles of measurement are the same,
no matter what the subject area of application. In fact, he has developed
quality assurance programs for hlgh accuracy physical medsurement and cali-
bration programs that do not differ in kind, but only in detail, from the
chemical programs described in this'book. The biological scientist should also
find the quality assurance principles enunciated useful in measurement
programs. ‘
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