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Dedication

This publication, STP1618 on Detection Limits in Air Quality and Environmental
Measurements, is dedicated to Dr. Harry L. Rook, our friend, colleague, Committee
D22 “historian,” and so much more. Harry passed away in March 2019 as we
were close to finishing work on this STP. He joined ASTM International in April
1979 and served as Committee D22 Chairman on two occasions (1990–1995 and
2006–2007). He was passionate about family, nature, all things D22, and about
the topic of this STP as author or coauthor for two of its papers.

Harry lives on in our hearts and our memories.
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Foreword

THIS COMPILATION OF Selected Technical Papers, STP1618, Detection Limits
in Air Quality and Environmental Measurements, contains peer-reviewed papers
that were presented at a symposium held October 25–26, 2018, in Washington,
DC, USA. The symposium was jointly sponsored by ASTM International Com-
mittee D22 on Air Quality and Subcommittee D22.01 on Quality Control, in
cooperation with Committee E11 on Quality and Statistics.

Symposium Chair and STP Editor:

Michael J. Brisson
Savannah River National Laboratory

Aiken, SC, USA
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Overview

The concept of “detection limits,” on the surface, would seem simple enough—
what’s the lowest value of “something” we can measure? The answer to that, at least
in analytical chemistry, depends on the analytical method being used; for example,
you can see more with a microscope than with the naked eye. It also depends on
how reliably one can detect it. With the notion of reliability comes the need for sta-
tistics. For more than half a century, debates have taken place around what consti-
tutes “detection,” the degree of reliability with which that needs to be determined,
and how to perform the necessary calculations.

In air quality and environmental measurements, these concepts can vary in
meaning depending on technology, application, or stakeholder community. For
example, stakeholders in the field of regulatory volatile organic compound meas-
urements will define “detection limit” in a very different way from those interested
in particulate, asbestos, or mold determinations. Until recently, a single U.S. federal
agency had different meanings among different offices within the agency. In addi-
tion, navigating the concepts confronts stakeholders with a cornucopia of interrelat-
ed terms and abbreviations such as IDL, LCMRL, LDL, LOQ, MDL, PQL, RL, and
more. These “limits,” each of which means something different, have not served the
overall science, or stakeholder communities (e.g., laboratories, their clients, or pub-
lic policy makers), particularly well.

In 2015, ASTM International Committee D22 on Air Quality embarked on a
mission to begin addressing these issues within its field, and in 2016 D22 hosted the
first Conference on Detection Limits in Raleigh, NC, USA. That conference mainly
served to identify the issues and seek consensus on how we might begin to address
them. In addition to the topics described above, the conference also had presenta-
tions on a related topic known as “censored data.” This refers to not reporting the
numerical value obtained by an analysis if that value is below the detection limit
and is a subject of controversy in its own right.

After the 2016 conference, D22 began developing a standard practice for deter-
mination of detection limits in air quality measurements, based on first principles
and the need for sufficient statistical rigor while also being understandable to the
laboratory personnel that would apply it. At the time of this writing, this practice
remains a work in progress.

It was clear, though, that another symposium would be beneficial to advancing
knowledge and continue the dialog that has been started. Thus, a Symposium on
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Detection Limits was held on October 25–26, 2018, in Washington, DC. The sym-
posium was sponsored by Committee D22 in cooperation with Committee E11 on
Quality and Statistics. The primary goal of the symposium was to provide a forum
to educate, discuss, and debate the various aspects of detection limits as applied to
the various fields of environmental measurements and to determine where collabo-
rative activity under the ASTM International umbrella can serve to simplify and
coalesce some of the various terms. Publishing papers in this STP was also a key
goal.

At this symposium, 21 presentations were made from experts from Belgium,
Germany, France, and the USA. This STP comprises fifteen peer-reviewed papers
from the symposium. They are arranged similarly to how they were presented in
the symposium, as follows:

� Overview and Standards Development Activities
� Policy Issues and Mathematical Basis
� Applications and Recent Developments
� Censored Data

The symposium concluded with a panel discussion on censored data and limits of
quantitation.

It is hoped that the papers in this STP will advance the science of determining
detection capability by advancing understanding of the concepts as well as the con-
troversies that remain, foster the dialog that is needed to obtain consensus that
would benefit practitioners and policy makers, and establish the framework for
development of new ASTM standards reflecting that consensus in Committees
D22, E11, and others.

A heartfelt thanks to all presenters, manuscript authors, and peer reviewers for
their contributions to this STP. Thanks also to ASTM staff for their efforts in keep-
ing this project moving forward amidst many competing priorities.

Michael J. Brisson
Savannah River National Laboratory

Aiken, SC, USA

x



ASTM INTERNATIONAL 
Helping our world work better

ISBN: 978-0-8031-7682-9
Stock #: STP1618

www.astm.org

ASTM INTERNATIONAL 
Selected Technical Papers

Detection Limits 
in Air Quality and 
Environmental 
Measurements

STP 1618
Editor:
Michael J. Brisson

D
etection Lim

its in A
ir Q

uality and Environm
ental M

easurem
ents

B
risson

STP 1618




