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invaluable to anyone interested in these phenomena from the
viewpoint of either containing hazardous chemicals with soil
barriers or removing hazardous chemicals from contaminated
soils. In the reviewer’s viewpoint, the coverage of conduc-
tion phenomena in Chapter 9, which has been significantly
updated and expanded relative to the 2nd edition, is worth the
price of the book alone.

Finally, Chapters 10–12 shift back to topics that generally
are more relevant to geotechnical engineering (e.g., gen-
eral volume change behavior and consolidation, soil shear
strength and stress–strain behavior). However, some of the
topics covered in these three chapters, such as the influence
of osmosis on soil volume change, fracturing in soils, and
the effects of ground freezing are relevant to some applica-
tions involving hazardous chemicals (e.g., NAPL migration
in fractures, environmental distress (e.g., freezing and thaw-
ing) of soils used to cover hazardous wastes).

The reviewer is readily familiar with both of the earlier edi-
tions, which are still currently on his bookshelf and have been
referred to frequently throughout his career. In fact, most of
the reviewer’s fundamental understanding of the behavior of
clays and the complexity of the interactions between chem-
icals and clay soils came from reading the material in the
earlier editions ofFundamentals of Soil Behavior. Although
the reviewer’s formal background in geotechnical engineer-
ing undoubtedly enhanced his ability to grasp the material
c and
t rmal
b rasp
t on
o le
r ith
e rmal
k nvi-
r ated
i f
S for
a and
h

ate
A

84
du

5

d

P -
n ,
C 95,
I

itled
“ vel-

opment.” The series editor, Robert L. France, of Harvard
University notes the complexity of ecological issues and envi-
ronmental problems. The purpose, therefore, of this series is
“ . . . to produce a set of books that transcends disciplines of
science and engineering alone.”

Groundwater’s importance is described best in the book’s
conclusion:

“All life on Earth depends on water. Groundwater is one of
our most precious resources, and one of our most fragile.
Of all the water on the planet, only 3% is fresh, and of that
the majority is locked away as snow and ice at the poles.
Less than a third of the fresh water on earth is actually
available to support the ecosphere, and of this more than half
is groundwater. Hundreds of millions of people all over the
world, in developed and developing nations, depend directly
on groundwater for their daily household needs. In some arid
parts of the planet, groundwater is literally the sole source
of water. Groundwater is also a critical part of the biosphere,
feeding rivers, lakes, and wetland systems, sustaining life for
untold species, and helping to maintain the earth’s threatened
biodiversity.”

Unfortunately, industrialized nations have contaminated
much land and the groundwater associated with it. The basic
concept underlying this text is that economic analysis can
be used to aid decision-making for environmental protection
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overed in these chapters, the text is written so clearly
he concepts explained so well that others with less fo
ackground in soil behavior should be able to readily g

he material without difficulty. In particular, the 3rd editi
f Fundamentals of Soil Behaviorwill serve as a valuab
esource for individuals in disciplinary fields that deal w
nvironmental issues related to soils, but who have no fo
nowledge of soil behavior (e.g., chemical engineers, e
onmental engineers). Overall, the wealth of new and upd
nformation contained in the 3rd edition ofFundamentals o
oil Behaviormakes inclusion of this 3rd edition a must
nyone who deals with the interactions between soils
azardous chemicals.

Charles D. Shackelford∗
Department of Civil Engineering, Colorado St
University, Fort Collins, CO 80523-1372, US
∗ Tel.: +1 970 491 5051; fax: +1 970 491 35
E-mail address:shackel@engr.colostate.e

Available online 11 July 200

oi: 10.1016/j.jhazmat.2005.06.004

aul E. Hardisty, Ece Ozdemiroglu (Eds.), The Eco
omics of Groundwater Remediation and Protection
RC Press, Boca Raton, FL, 2005, 362 pp., US$ 149.
SBN 1-56670-643-2.

This book is the first one I have seen in a series ent
Integrative Studies in Water Management and Land De
nd restoration. To this end, the authors have thorou
iscussed both the concepts of groundwater flow and con

nant transport and the basics of economic decision-ma
echniques; cost/benefit analysis is emphasized.

The book ends with the above-noted concepts deve
n the first 12 chapters used to present the following t
etailed remediation cost studies:

. remediation of a manufactured gas plant site in the U
Kingdom;

. MtBE-contaminated aquifer in the United States;

. tritium-contaminated groundwater.

Following these examples, the authors present an exa
roblem and solution.

This book is an innovative approach to the topic of c
aminated land and groundwater. It will be of interest to e
onmental engineers, hydrologists, remediation engin
nvironmental economists and policy and decision mak
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