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Foreword

This book summarizes the results of the U.S. Environmental Protection Agency
(EPA) research program to evaluate the current performance of commercially
available volumetric test methods for the detection of small leaks in under-
ground gasoline storage tanks. The evaluations were performed by the EPA at
its Risk Reduction Engineering Laboratory Underground Storage Tank (UST)
Test Apparatus located in Edison, New Jersey.

The objectives of the program were to:

® produce the technical data necessary to support the development
of release detection regulations,

define the current practice of commercially available systems,
make specific recommendations to improve the current practice,

provide technical information that will help users select suitable
methods for testing the integrity of underground storage tanks.

A unique approach to conducting the evaluation has made it possible to deter-
mine and resolve the technological and engineering issues associated with volu-
metric leak detection, as well as to define the current practice of commercially
available test methods. The approach uses experimentally validated models of
the important sources of ambient noise that effect volume changes in nonleak-
ing and leaking tanks, a large database of product-temperature changes that re-
sult from the delivery of product to a tank at a different temperature than the
product in the tank, and a mathematical model of each test method to estimate
the performance of that method. The test-method model includes the instru-
mentation noise, the configuration of the sensors, the test protocol, the data
analysis algorithms, and the detection criterion. This study and the ambient
noise experiments contributed to a better understanding of the environmental

v



vi Foreword

factors that inhibit detection (temperature, structural deformation, trapped
vapor, evaluation and condensation, and waves). These factors are now not
only better understood but also better quantified. This knowledge is expected
to lead to significant improvement in the performance of current and develop-
ing methods.

In the United States there are several million underground storage tanks con-
taining petroleum fuels and chemicals. It is estimated that 10 to 25% of them
may be leaking. This translates to up to one-half million leaking tanks in the
U.S. The contamination of ground water that results from such leaks is a ser-
jous environmental threat and one that impacts public health directly, for in
most states at least 50% of the potable water supply comes from underground
sources.

In 1984 (through the Hazardous and Solid Waste Amendments to the Resource
Conservation and Recovery Act of 1976) the EPA was charged with developing
regulations for the detection of releases from underground storage tanks. The
new regulations, issued in September 1988, state that all volumetric tank test
methods must, within two years, have the capability of detecting leaks as small
as 0.1 gallons per hour with a probability of detection of 95% and a probability
of false alarm of 5%.

Twenty-five commercially available volumetric leak detection methods were
evaluated. The book contains the chronology of the experiments, a thorough
explanation of the engineering principles underlying the experiments, and a
comprehensive analysis of the results.

The information in the book is from the following documents:

Volumetric Tank Testing: An Overview, prepared by Joseph W.
Maresca, Jr. and Monique Siebel of Vista Research, Inc. for the
U.S. Environmental Protection Agency, April 1989 (Part | of the
book).

Evaluation of Volumetric Leak Detection Methods for Underground
Fuel Storage Tanks—Volume [, prepared by Robert D. Roach,
James W. Starr and Joseph W. Maresca, Jr. of Vista Research, Inc.
for the U.S. Environmental Protection Agency, November 1988
(Part Il of the book).

The basic data (977 pages) from which the Appendix to Part Il of this book
was summarized can be found in the following document (referred to as " Vol-
ume 11" throughout Part 11 of the book):

Evaluation of Volumetric Leak Detection Methods for Underground
Fuel Storage Tanks—Volume I/ (EPA/600/2-88/068b), prepared by
Vista Research, Inc. for the U.S. Environmental Protection Agency,
December 1988.
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The table of contents is organized in such a way as to serve as a subject index
and provides easy access to the information contained in the book.

Advanced composition and production methods developed by
Noyes Data Corporation are employed to bring this durably
bound book to you in a minimum of time. Special techniques
are used to close the gap between ‘‘manuscript’ and ‘‘com-
pleted book.”” In order to keep the price of the book to a reason-
able level, it has been partially reproduced by photo-offset di-
rectly from the original reports and the cost saving passed on to
the reader. Due to this method of publishing, certain portions
of the book may be less legible than desired.



NOTICE

The materials in this book were prepared as
accounts of work sponsored by the U.S. En-
vironmental Protection Agency. It has been
approved for publication as an EPA docu-
ment. On this basis the Publisher assumes
no responsibility nor liability for errors or
any consequences arising from the use of the
information contained herein. Mention of
trade names or commercial products does
not constitute endorsement or recommenda-
tion for use by the Agency or the Publisher.

Final determination of the suitability of any
information or procedure for use contem-
plated by any user, and the manner of that
use, is the sole responsibility of the user. The
reader is warned that caution must always
be exercised when dealing with materials
which might be hazardous, such as those
found in underground fuel storage tanks,
and expert advice should be sought at all
times.
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