Energy-Water Issues – Hydropower Perspective

Hydropower provides between 7 and 10% of U.S. electricity production. Worldwide, hydropower accounts for about 20% of electricity production. Hydro is by far the leading source of renewable electricity, both in the U.S. and worldwide. In the U.S., the installed hydroelectric capacity exceeds 80,000 MW.
Water is, of course, a key requirement for hydropower production. The other key requirement is “elevation” – referred to as “hydraulic head.” While hydropower is a major “user” of water, the use is non-consumptive. Electricity is produced by extracting energy as it moves from one “potential energy” state (at higher elevation) to another (at lower elevation). The hydroelectric generation process is highly efficient, on the order of 90% from “water-to-wire.” 
By comparison, electricity production by thermal means (coal, nuclear, natural gas fuels) has an efficiency of 30 to 35%, with the majority of the “waste heat” (often) rejected in a cooling tower – a consumptive use. Moreover, the 30-35% efficiency – which implies high water consumption for heat rejection at the site of the electricity generation plant – does not take into account the amounts of energy and water that are used in fuel production – for example, for coal mining, processing, and transportation. When these are taken into account it is likely – using coal for an example – that the efficiency is 25% or less.
Hydropower developments – especially larger plants – often are included as part of larger “multipurpose” facilities. These facilities may serve various needs, including irrigation, water supply, navigation, and recreation (e.g., fishing and boating).

Hydro facilities are extremely valuable, efficient, and effective elements of infrastructure; however, improvements are needed. Most hydro projects were built more than 40 years ago during very different circumstances regarding economics and resource scarcity. Suffice it to say, in the scheme of things, it is better to have more hydro than less. Consider that Norway – which uses about twice as much electricity per capita as the U.S. and produces virtually all of this electricity from hydropower – has an extraordinarily clean environment and has become the world’s wealthiest country.
While hydropower is a great contributor to social welfare, much work needs to be done to improve hydropower’s contributions. Some areas needing attention are outlined in the following:
More complete capture of hydraulic potentials
· New hydro at existing dams - Fewer than 3% of U.S. dams have hydropower installations; the U.S. DOE has determined that 20,000 to 30,000 MW of additional hydro could be installed at existing dams.
· Expansion at existing hydro facilities – Substantial potential exists for expanding power production from facilities under the jurisdiction of the U.S. Army Corps of Engineers – i.e., both power plants and navigation locks and dams. Other existing facilities offer potential for expansion.
· Adding hydropower to water conveyance systems – There is considerable potential for capturing energy, as hydroelectricity, that is now lost in water conveyances – in canals, conduits, and irrigation systems.
· Optimizing performance – There is considerable opportunity to develop and apply computerized systems to improve the performance of, and energy production from, hydroelectric plants. 
Improvement of environmental performance – Important gains have been made in recent years in the environmental performance of hydroelectric plants. This has been accomplished both due to licensing and compliance requirements for plants under the jurisdiction of the Federal Energy Regulatory Commission, and also because of the actions of federal agencies – in particular, the Corps of Engineers, the Bureau of Reclamation – to respond to both the requirements and spirit of federal laws (Endangered Species Act, etc.) Research and development has fostered additional improvement, in particular:
· The Advanced Hydro Turbine Program conducted by the U.S. DOE has led to the development of a new generation of “fish friendly” turbines, the first of which has now been installed in a hydroelectric plant on the Columbia River in Washington State. These units produce more energy and power with reduced environmental effects; the federal R&D investment has been modest (total 10-year program cost of about $30 million – v. federal expenditures of more than $500 million per year that is spent on fish protection activities on the Columbia River). Unfortunately, the DOE has decided to terminate its hydro R&D program, and is in the close out phase during FY2006. This termination leaves in the lurch work on a new type of advanced turbine (the “Alden” turbine) which has shown much promise and, if successfully developed, would have the prospect of improving the environmental performance at several hundred existing hydropower locations throughout the U.S.
The foregoing – not a comprehensive list – identifies some key opportunities for enhancing the benefits that hydropower provides that benefit U.S. citizens.
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