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Sustainability means “development that meets the needs of the present
without compromising the ability of future generations to meet their own
needs” (Brundtland Commission report). While originally envisioned as an
expansion on concerns of pollution prevention, sustainability more directly
addresses the 1ssue of resource allocation. It is a holistic approach to the use
of resources: use what you need, but return it to nature in a form in which
it can then be used by others. Be considerate of other species; as stewards of
the planet have concern for the well-being of the land, the trees, and the
animals. In the grandest sense, sustainability is a return to the ideals of our
ancestors and their goal of protecting the world around them.

But sustainability also recognizes the need for society to develop, for
technology to flourish, and for humanity to expand. And this means the
consumption of resources and the disposal of our wastes. The resources
needed to support a population of nearly 7 billion are tremendous, placing
an enormous strain on the ability of the planet to provide for the current
generation, much less to look to the protection of future generations.
Armulf Grubler, during his keynote address to the conference that kicked
off this book series, and included in the book Sustainability Science and
Engineering, explained this as the first paradox: “We need green engineers to
solve the problems created by the success of engineering.” In other words,
technological development that has made the current generation the
wealthiest in history (as measured in terms of average life expectancy,
leisure time, and similar) has been achieved at the expense of huge resource
consumption. To continue this growth requires another way of looking at
development, another way of consuming our resources.

Sustainability recognizes that this tremendous wealth is not distributed
equitably across the planet. While people in developed nations enjoy the
fruits of these developments, those in lesser developed countries continue to
suffer in substantial poverty. However, our environmental challenges are
global, and those in lesser developed nations do not have the means to
address these challenges. Thus, it is incumbent upon scientists and engineers
to continue to develop new technologies that make better use of our scarce
resources, so that resources can be distributed more equitably and the
world’s population can continue to flourish.
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xviii Foreword

The current book looks at the issues of water sustainability. Water is one
of the primary resources needed to sustain life, and the availability of
naturally occurring fresh water is declining. If we are to achieve a
sustainable water system, we need to make better use of existing water
supplies, we need to identify new ways to create drinking water from
nonpotable sources, and we need to develop technologies that reuse the
water that we have already extracted. And while solutions to the water
challenge exist, their application across a broad population in wealthier
nations poses an economic constraint, while their application in remote
locations in which limited resources and energy exist poses a more practical
challenge to resource allocation. Improved technologies that can be applied
without great cost or consumption of energy resources are needed to
achieve a sustainable water supply.

Membrane technologies are a potential sustainable solution, if they can
be applied with limited materials consumption and a small energy footprint.
Understanding these processes and developing these technologies provides a
possible pathway to a sustainable future. The current book explores these
concepts, evaluates alternatives, and describes opportunities. It is a
promising vision of the future, built around a particular technology whose
time has perhaps come.

Martin Abraham
Youngstown State University
Youngstown, OH
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