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surface and subsurface waters, wastewater treatment and reuse, contaminated soil and sediment
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The Need and Challenge of Alternative Sources of Water for Use in Electric Power Production

Increasing population and development in the U.S. will continue to increase demand for electric power
in the years ahead. The U.S. Energy Information Administration projects a 1% average annual increase
in electric energy consumption through 2035. Despite growth in renewable energy sources in the
decades ahead, most of the electricity generating capacity in 2035 will still be from coal-fired and
nuclear thermoelectric power plants.

In most thermoelectric power production, water is used for cooling. About half of the power plants in
the U.S. employ once-through cooling, while recirculating systems with cooling towers are used for the
rest. Thermoelectric power generation accounts for essentially as much freshwater withdrawal as
agricultural irrigation in the U.S., with both at about 40% of total water withdrawal. Increasing demand
for electric power will thus increase demand for water. Meeting this demand with freshwater will be
very difficult in parts of the nation that already have limitations on available freshwater, in the western
U.S. and other regions.



Waters of impaired quality can be used as alternative sources of makeup water for recirculating cooling
systems in electric power plants. Some alternative sources include treated municipal wastewater,
abandoned mine drainage, and industrial process wastewater.

This talk will provide an overview of the water-energy challenge facing the U.S., and will examine the
need for and challenges of using alternatives to freshwater for power plant cooling. The availability of
various alternative sources will be assessed, and regulatory and technical challenges governing the use
of impaired waters for cooling in thermoelectric power generation will be examined.

Geologic Sequestration of CO,: Evaluating and Monitoring Seal Rock Integrity

The leading technology under development for management of CO, separated and captured from large
emission sources such as electric power plants is compression of the gas and storage in deep geologic
formations. Only a few large scale tests have been conducted so far around the world. In the United
States, the Department of Energy has established seven regional partnership programs for large-scale
testing of CO, geologic sequestration. An important component of the testing will be evaluation of the
rate of leakage from the storage reservoirs as this affects the success of carbon capture and geologic
sequestration (CCS) technology for mitigating CO, emissions and related climate change. This talk will
present an overview of CCS and the challenge of risk assessment in relation to deployment of the
technology. Next, possible mechanisms for leakage from CO, storage reservoirs will be discussed, as
well as performance objectives under consideration for storage reservoirs in terms of acceptable
leakage. Results of collaborative research in which | have been engaged on seal rocks overlying saline
reservoirs will then be presented. This work has involved study of the seal rocks overlying intended CO,
storage reservoirs and of cements plugging abandoned wells that penetrate the seal rock at many
candidate storage reservoirs. Available information on the physical and mineralogical characteristics of
seal rocks in the regions of a number of candidate test sites will be discussed, including information on
the lateral extent, thickness, porosity, and permeability of the seals. The types of possible interactions
of supercritical CO,-brine mixtures with common seal rock minerals and with well cements will be
examined. Implications of results obtained in our studies and by others for assessment and monitoring
of seal rock integrity in geologic sequestration of CO, will be discussed.



