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utility community. The DEIS identifies a number of concerns relating to changes in Glen
Canyon Dam operations. As specified in comments below, the discussion of these issues
should be modified to assist reviewers in assessing the potential effects.

18. Pages 294-298. A variety of potential effects on costs are discussed
qualitatively. Financial effects associated with reduced ability to provide emergency
assistance from Glen Canyon Dam are quantified in Tables IV-31 and IV-32. It is
unclear to what extent these costs are additive or comparable to any of those estimated
in the various cost analyses (economic, financial, wholesale and retail rates).

19. Pages 294-298. Reviewers unfamiliar with utility system operations may be
left with the impression that changes in Glen Canyon Dam operations will be allowed to
compromise acceptable standards of utility system reliability. It should be clarified that
reliable power system operation will be maintained under various Glen Canyon Dam
operational regimes. To the extent that the costs associated with maintaining reliability
(such as the costs of adding new combustion turbines and transmission lines) are not
already included, the DEIS should have indicated the magnitude of these potential costs.

20. Page 295. The DEIS states that "system efficiency" would be reduced under
fluctuating flow alternatives. This term should be defined or explained in the final EIS.

21. Pages 285-302. The sources of the hydropower cost estimates should be
better documented. It appears that much, but certainly not all, of the data come from
the 1993 draft Power Resources Committee report.13 However, sources are not clearly
indicated in the DEIS. Documentation for other sources, including revision of the cost
estimates subsequent to the preparation of the Power Resources database (1993) should
have been provided to facilitate review of the DEIS.

22. Pages 285-302. The DEIS should have indicated how costs may vary
depending upon the actual evolution of factors such as load growth and fuel prices. The
1993 Power Resources Committee draft report, Chapter VII, provides detailed sensitivity
analyses that could have been summarized briefly. The DEIS should have indicated how
potential reductions in the demand for electricity as a result of altered Glen Canyon Dam
operations and increased price of electricity have been considered in the cost analysis.
Such effects have not been incorporated into the base case analyses. Instead, they have
been dealt with through sensitivity analyses, which indicate that lower electricity demand
would result in substantially lower costs associated with changes in Glen Canyon Dam
operations (PRC 1993).

13For example, p. 287 notes that cost estimates based on CROD marketing have been updated to
include the effects of habitat maintenance flows. The draft report of the PRC (1993, p. ES-8, 11-4) clearly
states that the effects of such flows have not been considered.
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23. Pages 285-302. The DEIS does not explain that, in some cases, energy
conservation programs were not considered as an alternative that could reduce the cost
of replacing existing Glen Canyon Dam power. Notably, it was assumed that small
systems would implement no conservation programs in response to changes at Glen
Canyon Dam (PRC 1993). Such programs were generally considered in the large systems
analysis and they reduced the costs associated with restrictions in Glen Canyon Dam
operations (PRC 1993). However, it was assumed that no additional conservation
beyond that already planned could be implemented at the Salt River Project (PRC 1993).
The failure to fully consider energy conservation is a weakness in the analysis.

24. Page 287. The DEIS indicates that Glen Canyon Dam has the "ability to
generate electricity without pollution or using nonrenewable resources.” Given that Glen
Canyon Dam has environmental effects on terrestrial and other resources that are
effectively nonrenewable, it would be more accurate if this statement were qualified, e.g.,
“ability to generate electricity without air pollution or using nonrenewable fuel resources.”

25. Page 291. The DEIS should have stated clearly whether the financial effects
given in Table IV-29 are annual.

26. Pages 293, 298-302. The DEIS presents data on the amount of new capacity
required under the No Action Alternative and each modified flow alternative, as well as
the reduction in available Glen Canyon capacity for each modified flow alternative.
However, these various data are not calculated on a comparable basis. Notably, the data
on new capacity requirements is for the large systems only (PRC 1993), while the
estimates of reductions in Glen Canyon capacity are for total output sold to both large
and small systems. Moreover, the capacity figures for power purchases include short-
term purchases that do not continue through the entire planning period (PRC 1993).
The EIS should present data on the amount of new capacity required by both large and
small systems; short-term power purchases should be excluded from the total so that the
results will accurately represent the addition of long-term capacity.
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Appendix A

BIOGRAPHICAL SKETCHES OF COMMITTEE MEMBERS

William Lewis (Chair) is Professor and Chair of the Department of Environmental,
Population, and Organismic Biology at the University of Colorado, Boulder, and also
serves as Director of the Center for Limnology at CU-Boulder. Professor Lewis received
his Ph.D. degree in 1974 at Indiana University with emphasis on limnology, the study of
inland waters. His research interests, as reflected by over 120 journal articles and books,
include productivity and other metabolic aspects of aquatic ecosystems, aquatic food
webs, composition of biotic communities, nutrient cycling, and the quality of inland
waters. The geographic extent of Professor Lewis’s work encompasses not only the
montane and plains areas of Colorado, but also Latin America and southeast Asia, where
he has conducted extensive studies of tropical aquatic systems. Professor Lewis has
served on the National Academy of Sciences/National Research Council Committee on
Irrigation-Induced Water Quality Problems and is currently Chair of the NRC Wetlands
Characterization Committee. He is a member of the NRC’s Water Science and
Technology Board.

Garrick A. Bailey earned his B.A. in history from the University of Oklahoma, and his
M.A. and Ph.D. in anthropology from the University of Oregon. He is a professor in the
Department of Anthropology and is Director of the Indian Studies Program at the
University of Tulsa. Dr. Bailey specializes in North American Indians, legal systems,
cultural ecology, ethnohistoric methods, and social organization. He is a member of the
American Anthropological Association, Plains Anthropological Society, American
Ethnological Society, and the American Society of Ethnohistory.

Bonnie Colby is Associate Professor of Agricultural and Resource Economics at the
University of Arizona Department of Agricultural Economics. Her undergraduate degree
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is from the University of California and Ph.D. from the University of Wisconsin. Her
research, teaching and consulting focus is on the economics of water resources
management and policy. She has authored over 40 publications in this area, including a
number of journal articles and a book, Water Marketing in Theory and Practice: Market
Transfers, Water Values and Public Policy, 1987. In addition to her work on water
reallocation, she specialized in research on water quality, valuation of water rights and
environmental amenities, and natural resource management in developing tribal and rural
economies. Dr. Colby served on the NRC’s Committee on Western Water Management.

David Dawdy received his M.S. in statistics from Stanford University. His
professional experience is with U.S. Geological Survey from 1951 to 1976 as a research
hydraulic engineer; Adjunct Professor of Civil Engineering from 1969 to 1972 at
Colorado State University, Ft. Collins; and Assistant District Chief for Programming,
California District, Water Resources Division from 1972 to 1975. He has served on
numerous advisory groups including NRC committees. From 1976 to 1980 he was Chief
Hydrologist with Dames and Moore in Washington, D.C., and is currently a private
consultant in surface water hydrology.

Robert C. Euler is a consulting anthropologist specializing in the applied
anthropology, archeology, ethnology, and ethnohistory of the American Southwest and
Great Basin. As such, he conducts research in cross-cultural resources management,
social and economic impact assessments, Indian legal claims cases, and archaeological
investigations, especially those related to environmental impacts. Dr. Euler is also
Adjunct Professor of Anthropology at Arizona State University, Tempe. In addition, he
serves as Tribal Anthropologist for the Yavapai-Prescott Indian Tribe. Dr. Euler earned
his B.A. and M.A. in economics from Northern Arizona University, and his Ph.D. in
anthropology from the University of New Mexico.

Ian Goodman earned his B.S. in civil engineering from Massachusetts Institute of
Technology in 1977. Initially in his career, he performed research at MIT where he
developed inputs to a policy-specific model of energy use for intercity goods movement.
He began consulting in 1978 and was employed with several firms in the Boston area
working on various aspects of utility regulation and economics. He is now the principal
of his own consuiting firm, The Goodman Group, where his work includes assessing
electric and gas resource planning, demand forecasts, supply options, and environmental
effects. Mr. Goodman also evaluates conservation potential and cost-effectiveness,
program design, and utility demand-side management initiatives.

William Graf obtained his Ph.D. from the University of Wisconsin, Madison with a
major in physical geography and a minor in water resources management. He
specialized in fluvial geomorphology, hydrology, conservation policy and public land
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management, and aerial photographic interpretation. He has served as Consulting
Geomorphologist for the U.S. Army Corps of Engineers in a research and advisory role
concerning the environmental impact assessment of flood control works, Salt and Gila
Rivers in Arizona; and for Camp, Dresser, and McKee, Inc. for geomorphology and
geology, and the state of Arizona for fluvial geomorphology. His research activities have
emphasized fluvial geomorphology and the effects of human activities on streams; public
land management, especially wilderness preservation, and rapids in canyon rivers;
dynamics and recreation management; and the problems of heavy metal and radionuclide
transport in river systems. Dr. Graf has published about 50 articles and book chapters
on the impact of suburbanization on fluvial geomorphology; resources, the environment
and the American experience; and the effect of dam closure on downstream rapids. His
books include The Geomorphic Systems of North America, The Colorado River: Basin
Stability and Management, Fluvial Processes and Dryland Rivers, Wilderness
Preservation and the Sagebrush Rebellions, and Plutonium and the Rio Grande. Dr.
Graf is a member of the NRC’s Water Science and Technology Board.

Clark Hubbs received his Ph.D. in biology from Stanford University in 1951. He
joined the faculty of The University of Texas at Austin in 1949, became Professor of
Zoology in 1963 and the Clark Hubbs Regents Professor in 1989 and has been Regents
Professor Emeritus since 1991. He served as Chairman of Biology 1974-76 and
Chairman of Zoology 1978-85. He was concurrently Visiting Professor of Zoology at the
University of Oklahoma 1973-86 and on the faculty of Texas A&M 1975-81. He has
served as Curator of Ichthyology at the Texas Memorial Museum from 1975 to the
present. He has received the Award of Excellence from the American Fisheries Society
and the Lifetime Achievement Award from the American Society of Ichthyologists. He
has published more than 250 papers on aquatic biology. His research interests include
distribution and speciation of fishes; hybridization of freshwater fishes; environmental
modification of freshwater fishes. Dr. Hubbs has a history of work with endangered
fishes and now has a substantial program on predation of adults on their young.

Trevor C. Hughes acquired his Ph.D. in civil engineering from Utah State University.
His professional experience includes teaching since 1972 at Utah State University in the
Civil and Environmental Engineering Department; research experience as NDEA Fellow
at Utah State; Associate Professor of Civil and Environmental Engineering, Utah Water
Research Lab; and Research Scientist at International Institute of Applied Systems
Analysis, Austria. Since 1971 he has conducted research projects on the management of
salinity in the Colorado Basin; drought management analysis and policy design; regional
planning of rural water supply systems; economic analysis of alternative water
conservation concepts; river system operational models--Sevier River; and application and
development of water demand function for domestic water systems at recreation
developments. '
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Roderick F. Nash received an M.A. and Ph.D. in 1961 and 1964 from the University
of Wisconsin. He specialized in American intellectual history under Professor Merle
Curti. Before his appointment at University of California at Santa Barbara in 1966, he
taught for two years at Dartmouth College. Dr. Nash published the first collection of
documents relating to environmental history, The American Environment, 1968. His
most significant recent work is The Rights of Nature: A History of Environmental
Ethics, 1989. A national leader in the field of conservation, environmental management,
and environmental education, Dr. Nash has a special interest in problems relating to
wilderness and its preservation.

A. Dan Tarlock obtained his LL.B. from Stanford University. His professional
experience includes private practice, San Francisco, 1966; professor in residence at a law
firm in Nebraska, summers of 1977 to 1979; and consultant. He has been a Professor of
Law at Chicago Kent College of Law since 1981. He has authored and co-authored
many publications and articles concerning water resources management and
environmental law and policy. Mr. Tarlock served as a member of an NRC Committee
on Pest Management, is Vice Chair of the NRC’s Water Science and Technology Board,
and co-authored one of the basic casebooks in water law.
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