DOE: R&D, WASTE MANAGEMENT,
ENVIRONMENTAL RESTORATION, AND ADMINISTRATION

Solar and Renewable Energy. Federal rescarch efforts span a broad spectrum of rescarch into solar
thermal, photovoltaic, wind, ocean, geothermal, and hydroelectric power systems and applications. Most
of the line items presented in the main DOE spreadsheet which follows this text are self-explanatory. The
following items bear further explanation.

Solar International Programs. Supports trade groups that support exports of solar and renewable energy
technologies. Spending has been allocated based on the ratio of DOE spending on solar and renewable
energy technologies. ('92 Budget Request, v. 2, 73).

Solar Program Support. Includes overhead related to both solar and renewable energy.

Biofuels Energy Systems. Research benefits a number of biofuels, including wood, ethanol, and methanol,
as well as hydrogen and waste-to-energy. (‘92 Budget Request, v. 2, 54-64).

Electric Energy Systems. Rescarch into electro-magnetic field effects, electricity reliability, and electrical
system materials and devices, all of which benefit the electrical sector. Spending has been allocated based
on the current mix of fuels used to generate electricity. ('92 Budget Request, v. 2, 123).

Energy Storage Systems. This research focuses on stationary battery development and primarily benefits
renewables such as solar and wind, which are intermittent sources of power. Half of this spending is
allocated to wind and solar. The other half is allocated to the current mix of fuels used to gencrate
electricity, since the development of power storage will enable them to build capacity to average demand
rather than peak demand, a significant costs savings. (‘92 Budget Request, v. 2, 134).

Transportation Sector. Research on vehicle batteries is allocated to the electricity sector since batteries
are a main roadblock to broader use of electric vehicles.

Nuclear Energy Research and Development. Research continues into a variety of reactor types, some of
which have no known potential applications to commercial power development. While space reactor
power systems will likely have commercial applications at some point, the potential earth uses are not
what are driving R&D. Therefore, we do not count the expenditures as subsidies to the commercial sector.

Light Water Reactors. Spending supports research on small scale (600 MW vs. 1200 MW in current
generation) advanced LWRs with passive safety features, as well as technological and licensing support
for life extensions to the existing reactors. ('92 Budget Request, v. 2, 151).

Advanced Reactor Research and Development. Efforts are focused on two new types of reactors: modular
high temperature gas reactor (HTGR) and the advanced liquid metal reactor (ALMR). Both reactors have
improved passive safety features, and the ALMR reactor fuel cycle is projected to significantly reduce
radioactive wastes per unit of power. (DOE, 39; '92 Budget Request, v. 2, 155).

Facilities. Supports spending on testing facilities for nuclear power systems for commercial,space, and
defense purposes. Spending has been allocated on the basis of the commercial fission sector portion of
total DOE nuclear Ré&D.
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Advanced Radioisotope Power Svstems and Space Reactor Power Systems.  Since the current users are
NASA and the Department of Defense, no portion of this spending has been allocated to commercial
fission. (‘92 Budget Request, v. 2, 164).

Program Direction. Program overhead has been allocated in proportion to commercial nuclear R&D as
a percent of total nuclear R&D.

Civilian Radioactive Waste Research and Development. Funding to continue the remaining cooperative
agreement for at reactor storage of spent nuclear fuel, the phaseout of remaining generic rescarch on spent
fuel storage, demonstration projects for utilities, and annual reporting requirements. (DOE, 29; '92 Budget
Request, v. 2, 196).

Environment, Safety, and Health. Activities center around ensuring that current DOE program and
cleanup efforts comply with the relevant environmental regulations. Expenditures relate to both the
commercial and defense sectors. Therefore, spending is first allocated between defense and commercial
sectors, and then to the other fuels based on their share of DOE spending.

Environmental Audit. "Comprehensive, independent, Headquarters oversight of the Department’s
line management efforts to ensure compliance with all applicable environmental requirements and to
reduce areas of existing environmental risk." (V. 2, 215). Baseline audits include UMTRAP, FUSRAP,
SFMP, and Power Marketing sites.

Environmental Guidance and_Compliance. Assure department-wide understanding of, and
compliance with, the relevant environmental regulations impacting operations. Tasks include review of
legislation and regulations, as well as the development of internal policies. Examples include developing
rules on radiation protection of the public and the environment, and technical reviews of radiation
standards.

NEPA Oversight. Ensures DOE compliance with the National Environmental Policy Act. Includes
program reviews as well as reviews of Environmental Impact Statements.

Quality_and Safety. Provide independent internal oversight of quality and safety of DOE
programs.

Safetv Appraisals. Independent oversight to ensure that DOE’s non-nuclear safety responsibilities
are properly fulfilled.

Safetv Integration. Conducts training courses, disseminates safety information, assesses safety
performance, and evaluates health and safety performance of managers at nuclear and non-nuclear
facilities.

Health Physics and Industrial Hvgiene. Establishes policy, guidance, standards, and procedures
of the protection of workers and public from operations involving radioactive or hazardous materials.
(V.2,234).
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Epidemiology and Health Surveillance. Study design and implementation of populations as
affected by energy generation and use.”

Planning and Information Resources Management. On-line reporting and information resources
to help carry out DOE plans.

Capital Equipment. Includes equipment for office automation, radiation protection, and DOE’s
national response capability.

Environmental Analysis. The Office of Environmental Analysis assesses the impact of energy decisions
and policies on the environment. Research includes global warming, stratospheric ozone, acid rain, and
transboundary pollutants (focusing on VOC emissions from mobile sources, fucled by oil). Other
spending has been allocated by overall share of DOE spending.

Nuclear Safety Oversight. Office reporting directly to the Secretary of Energy that oversees all Agency
nuclear safety issues. Previously titled the Office of Nuclear Safety. Deals with defense-related cleanups;
no allocation to fission.

Liquified Gaseous Fuels Test Facility. Facility is used by industry to conduct spill tests of liquified
gaseous fuels and other hazardous and toxic materials. Although users have been charged for using the
facility since April 1985, prices have not been set to recover the original capital costs. (‘92 Budget Request,
v. 2, 315).

Biological and Environmental Research.

Areas applicable to energy include: "health effects of exposure to radiation and hazardous
substances; new measurement concepts and dosimetry to better characterize such exposures to humans
and the environment; environmental research, including subsurface microbiology; radon; and research into
the effects of carbon dioxide buildup in the atmosphere.” (DOE, 50).

"BER supports research designed to identify, measure, and characterize energy-related contaminants, such
as radiation and toxic chemicals; to model and predict their transport, conversion, and fate in the
environment; to mitigate their ecological effects; and to understand their potential effects on human
health.” (DOE ann. rept., 179).

Environmental Rescarch

Atmospheric Science. Studies focused on acid precipitation, the role of organics in acid production
and the role of atmospheric organics in global atmospheric changes, and modeling of air transport,
primarily as related to radiation.

*Due to problems with DOE’s epidemiological data, such as that it "had not effectively overseen its health programs, lacked
credibility in its health effects research activities because it restricted public involvement and independent assessment of its research
data, and did not standardize the collection of pertinent data on the health of its workers,” DOE has transferred portions of the
research to the Department of Health and Human Services and consolidated other parts into the Office of Health within the Office
of Environment, Safety, and Health. (US General Accounting Office, Nuclear Health and Safety: Efforts to Strengthen DOE’s Health
and Epidemiology Programs, February 1991. GAQ/RCED-91-57).
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Marine Transport. Study of ocean dynamics, especially as related to the role of the ocean in
carbon absorption (an important problem with respect to global warming).

Terrestrial Transport. Study of behavior and mobility of organic chemicals (such and petroleum)
and organic-chemical-radionuclide mixtures in the s0il, and the use of microorganisms for clean-up. Areas
also studied include the location and transport of natural radon, and its mobility into homes. Spending
i1s allocated to oil, fission, and efficiency.

Ecosvstem Functioning and Response. Remote sensing and local study of ecosystems to collect
data DOE will use to predict ecosystem resiliency to disturbance and climate change. One of the three
projects focuses on the Arctic Tundra and is related to oil drilling activities there. Spending is allocated
on the basis of global warming contribution.

Analytical Technology and Dosimetry Research. Radiological characterization and development of the
Chernobyl database.

Health Effects. Goal is the development of scientifically sound method to evaluate the adverse health
effects from exposure to radiation and chemical agents similar to those produced in DOE programs.

Human Health Research. Health effects research on exposure to radiative and chemical agents associated
with the energy sector.

Epidemiology. Study of injuries and accidents, and evaluation of published studies relating to
areas of interest. In the absence of better data, we have allocated this evenly among all fuels with
emissions (coal, oil, gas, fission, biomass, geothermal).

Radiation_Effects Research Foundation. Continuation of studies of Japanese atomic bomb
survivors. Partly benefits fission through understanding gained on radiation cffects; partly also for
military purposes.

Biological Research. While some of this rescarch is so basic so as to have no energy-related applications,
we assume that 50% is targeted work with near- to mid-term benefits.

Radiation Biology. Studies of radiation damage to biological systems. Primarily benefits fission,
although a small portion, primarily on radon, also benefits efficiency. Of the share allocated to energy,
we assign 3/4 to fission and 1/4 to efficiency (for the radon work).

Chemical Toxicology. Adverse impacts of energy-related chemicals on humans. Study is currently
focused on inhalation risks. Lacking better data, we distribute spending equally among fuels with air
emissions: coal, oil, gas, fission.

Radiological and Chemical Physics. Study of physical reactions between radiation and matter and
chemicals and matter. The energy fraction of this line item is also arbitrarily distributed equally among
coal, oil, gas, and fission,

General Life Sciences. Research "contributes to the base of fundamental biological knowledge that is
required for the effective study and interpretation of energy-related health effects...This program applies
modern molecular biology to the study of radiation and chemical health effects and also exploits unique

B4-49

PDF compliments of www.earthtrack.net



Federal Energy Subsidies: Energy, Environmental, and Fiscal Impacts

Departmental facilities for structural biology and genome research.” (‘92 Budget Request, v.2, p. 344).
Spending on genome research has been deleted from energy-related totals.

Carbon Dioxide Research. Study of the relationship between carbon dioxide and global warming and for
general climate modelling. Funding is allocated based on relative contributions of greenhouse gases. (92
Budget Request, v. 2, 356).

Program Administration and Facilities Operations. Overhead allocated based on the relative fuel shares
of the Biological and Environmental Research Program.

Fusion

Magnetic Fusion Energy - Confinement Systems. Test systems to confine a fusion reaction. DOE is
currently supporting a number of technologies.

Magnetic Fusion Energy - Applied Plasma Phvsics. Study of the underlying physics of fusion reactions
to allow for improved plasma confinement and better ignition and reactor designs.

Magnetic Fusion Energv - Development and Technology. Activities encompass design and technology
development for the International Thermonuclear Experimental Reactor.

Inertial Fusion Energy. Alternative confinement technique which uses implosion rather than magnetic
fields to confine the reaction.

Antares Laser Research Program. Began in 1983 and terminated in 1985 due to technjcal problems.
The project sought to demonstrate the feasibility of fusion by using intense laser or particle beams to heat
and compress targets containing small masses of thermonuclear fuel. (GAO, Nuclear Science: Factors
Leading to the Termination of the Antares Laser Research Program, June 1990. GAQ/ RCED-90-160).

Program Direction. Overhead, allocated in total to fusion.

Basic Energy Sciences. Supports research at national laboratories, universities, industry, and other
government agencies on evolving technologies and technological improvements. We estimate that at least
50% is directly applicable to energy systems. Of this portion, we arbitrarily allocate evenly among fission
(high temperature alloys, metal embrittlement); efficiency (ceramics, new materials, superconductivity);
and fossil electric (high-temperature alloys). Budget data were not detailed enough for a more precise
allocation.

Materials Sciences.

Metallurgy and Ceramics Research. Areas include high temperature superconductors (efficiency),
energy-related high temperature alloys (fission, thermal-electric, efficiency) and ceramics (efficiency), and
bonding properties between different materials. Also includes research on the effects of radiation on
materials (fission).
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Solid State Physics Research. High temperature superconductivity (supply efficiency) and study
of physical structure of a variety of materials,

Materials Chemistry Research, Superconductivity, material tailoring, insulators (efficiency).

Facilities Operations. Support of national user facilities, pre<construction R&D for the 1-2 GeV
and the 6-7 GeV light sources. Ames Laboratory funding does not kick in until 1991,

Chemical Sciences

Chemical Sciences Research. Projects include study of photochemical reactions (solar, hydrogen),
dynamics of combustion (fossil efficiency), behavior of atomic particles exposed to strong electrical and
magnetic fields (fusion), structure and chemical reactivity of coal (coal), heavy element studies (fission).
Isotopic separation of stable isotopes benefits nuclear medicine, not energy. (DOE "92 Budget Request, v.
2, pp. 427 - 437; DOE "88-'89 Ann. Rept., 170, 171). Lacking better data, the encrgy share of spending is
shared evenly between solar, hydrogen, efficiency, coal, fusion, and fission.

Facilities Operations. Support for major user facilities and the restart of the High Flux Isotope
Reactor. Allocated in the same proportion as chemical sciences research.

Applied Mathematical Sciences. Given the agenda presented below, we assume that at least 50% of the
research is applicable to particular energy types in the near- to mid-term, Objectives are "(1) to expand
the knowledge of the fundamental mathematics, computational sciences, and computer science principles
necessary to model the complex physical phenomena involved in energy production and storage systems
and basic sciences, and (2) to explore new computational algorithms and computer architectures necessary
for investigating these mathematical models.” (‘92 Budget Request, v.2, 439). Projects include modeling
of energy conservation (efficiency), turbulent combustion (fossil, biomass), global climate modeling (fossil),
structural biology, materials properties, physical modeling, and environmental modeling.

Areas of DOE supercomputing efforts include neutron tfransport and scattering, radiation
transport, compressible flow and shock waves, instabilities and turbulence, combustion and explosion,
chemical kinetics, propagation of elastic waves, the flow of oil in TEServoirs, multi-phase flow, design and
safety of nuclear fission reactors, plasma physics and fusion, propagation of laser beams, the design of
efficiently aerodynamic shapes and combustion chambers, meteorology and climatology. (Lax, 3).

Lacking better data, we allocate the energy-portion of spending evenly among efficiency, oil, gas,
coal, biomass, fission, and fusion.

Engineering and Geosciences. As with the other research areas, we assume that 50% is somewhat targeted
towards particular energy sectors, and that the other half is so basjc as to have no near- to mid-term
applications.

Engineering Research. Broad range of activities including thin films, optical theory, chaos theory
and nonlinear svstems, combustion. Benefits accrue to a variety of arcas. For example, research of the
energetics of pulverization led to more efficient grinding of coal, ores, and rock. Studies in multi-phase
flow benefits oil and gas recovery, and pipeline transport. Optical concentration has led to the evolution
of a solar furnace. (‘92 Budget Request, v.2, 444, 445; '88-'89 Annuai Report 177).
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Geosciences Research. Much effort focuses on better imaging and processing of the carth’s
geological makeup. The main beneficiary fuels are oil, gas, and geothermal. Study of wave-guide effects
improves knowledge of underground geology and seismic activity, with benefits to fuel extraction from
better imaging, and plant siting away from areas of seismic activity. Seismic activity is a large concern
primarily with the siting of fission facilities. ('92 Budget Request, v. 2, 446; '88-'89 Ann, Report, 172).

Advanced Energv Projects. High risk projects that "have a potential payoff of a magnitude sufficient to
open new vistas for the Nation’s energy posture." (Budget Request, v. 2, 449), "Subjects studied by
researchers at universities, national laboratories, and industrial laboratories span the full spectrum of
Departmental non-defense interest...” While high risk, the projects are directly tied to particular forms of
energy. We conservatively ascribe 50% to the relevant energy forms. Research presently includes:

. Unconventional approaches to superconductor development (supply efficiency)
. Cold-fusion, and muon-catalyzed fusion (fusion)
. New sources of "coherent electromagnetic radiation™ (clectricity)

Energy Biosciences. "The research focus of the Energy Biosciences subprogram is to understand the
fundamental mechanisms of how plants produce biomass and the mechanisms of biological transformation
of crude, abundant biomass into other useable forms." (*92 Budget Request, v. 2, 453). Includes plant
genome studies done with USDA plant science centers that will "lead to improved plant (biomass)
productivity.” (‘92 Budget Request, v. 2, 455). All of this line item is treated as a subsidy to biomass
cnergy.

Major User Facilities. Serve both defence and commercial purposes. Allocated to energy in proportion
to the commercial share of overall DOE spending.

National Svnchrotron Light Source at Brookhaven National Laboratory. Advanced rescarch with
synchrotron radiation, used for vacuum ultra-violet and X-ray scattering and spectroscopy. Used by
biologists, chemists, solid-state physicists, metallurgists, and engineers.

High Flux Beam Reactor at Brookhaven National Laboratory. Produces high flux neutron beams
used by nuclear and solid-state physicists, chemists, and biologists.

Intense Pulsed Neutron Source at Argonne National Laboratory. Pulsed neutrons serve the
physics, materials, chemical and life sciences.

High Flux Isotope Reactor at Oak Ridge National Laboratory. A multipurpose reactor used for
the production of isotopes, and also used for materials sciences, nuclear chemists, and radiation damage
research. Funding also goes to the Radiochemical Engineering Development Center (previously called the
Transuranium Processing Plant), which was built to recover the transuranjum elements from irradiated
targets in the reactor.

Stanford Synchrotron Radiation Laboratory at Stanford University. Use of synchrotron radiation
for basic and applied research in chemistry, physics, biology, and materials sciences.

Manual Lujan,_Jr. Neutron Scattering_ Center at Los Alamos National Laboratory. Used by
materials scientists, as well as the use of intense pulsed neutrons by the physics, materials, chemical and
life science researchers. Also uses the proton storage ring facility which is budgeted under Defense
Programs.
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Combustion Research Facilitv at Sandia National Laboratory - Livermore. Study of combustion
and combustion systems (such as internal engines). The commercial share of this facility is allocated
equally between oil, gas, efficiency, and coal.

Advanced Scientific Facilities. Primarily the construction of 1-2 GeV and the 6-7 GeV Synchrotron
Kadiation Source facilities.

Energy Research Analyses. DOE oversight function of basic research programs in order to ensure
coordination and lack of duplication in agency efforts.

University and Science Eduction. Broad-based internship programs are excluded.

Direct support for Nuclear Engineering Research Programs.

University Reactor Fuel Assistance. Provides support for the fabrication and shipping of nuclear
fuel for university-based research and training reactors.

Universitv Research Instrumentation. Helps universities pay for state-of-the-art instrumentation
costing over $100,000. The purpose is to give students experience using the equipment.

Advisory and Qversight Program Direction. Oversight and analysis of DOE energy research programs.
Allocated based on overall funding mix,

Multi-Program Energy_Laboratories - Construction. Funds line-item construction projects for
rehabilitation, upgrade, and replacement of facilities.

Supporting Services

In-House Energy Management. Surveys and studies facilities for energy-efficiency improvements. As with
direct purchases of energy services by government agencies for their own consumption, these expenditures
on efficiency services are not counted as a subsidy to efficiency, but are addressed in the Direct
Interventions chapter.

Technical Information Management Propram. Oversees the management, control, and dissemination of
research results arising from the Agency’s multi-billion dollar research program,

Policy and Management

Energy Research. This budget item provides the staffing resources to support the Director of
Energy Research.

Nuclear Energy. Staff and funding to carry out the management functions of nuclear energy
program policy development, program planning, resource management, program assessment, and
international collaboration.

Energv Supply, Research, and Development. Staffing and funding to support the Assistant
Sccretary for Conservation and Renewable Energy. Also oversees the AK, SE, and SW Power
Administrations. Split equally between cfficiency, renewables, and clectricity.
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Envirorunental Restoration and Waste Management

Since environmental restoration is a measure of problems with past practices, the best allocation
mechanism would be cumulative expenditures. As a proxy, we use the spending mix in 1989.

Corrective Activities - Non-Defense. Components include operating expenses associated with remediation
and construction costs to bring DOE facilities into compliance with current laws. Items classified as
nuclear energy in the DOE budget justification are allocated between fission and fusion, based on the
spending mix in their current nuclear energy program. (‘92 Budget Request, v. 2, 593 et seq). ltems
classified as "Energy Research” are allocated based on the current portion of DOE’s non-nuclear budget.

Environmental Restoration. Waste site cleanup of "DOE and authorized non-governmental facilities and
sites that are no longer part of active operations. This activity includes Remedial Action efforts to assess
and clean up waste at inactive sites, and decontamination and decommissioning of surplus nuclear
facilities for reuse or totally unrestricted release.” (DOE, 27). Lacking historical data on the commercial
versus defense shares of past DOE spending, we use the cost allocation for the commercial share of
cleanup of the uranium enrichment facilities, assuming that uranium shipments correlates fairly well with
spending. (See the Uranium Enrichment Enterprise section of this report for additional information).

Remedial Action, Decommissioning and Decontarnination and Formerly Utilized Sites Remedial
Action Project (FUSRAP). Containment, cleanup, and management of old DOE (and predecessor agencies)
commercial research and production sites. These facilities seem to include both defense and commercial
locations. (DOE ann. rept., 147-49).

Uranium Mill Tailing Remedial Action Project. Funds a uranium mill tailings stabilization and
control program at 24 sites and about 5,000 adjacent properties.

Uranium_Mill Tailings Groundwater Restoration Project. Aquifer restoration at 24 mill tailing
sites, as necessary.

Shippingport Decommissioning. Funding to decommission the Shippingport fission reactor.

Waste Management - Non-Defense, Operating Expenses.

Low-Level Waste Program. Establish a reliable nationwide system for management of low-level
radioactive waste.

Fast Flux Test Facility. Transferred from Nuclear Energy R&D in FY90.

Waste Management - Defense/Non-Defense Mixed

Continuity of Base Waste Management Operations. Self-explanatory.

Waste Minimization. Work to minimize wastes resulting from DOE operations by sponsoring
workshops and seminars. Since classified under the nuclear section, we assume this does not contain non-
nuclear cleanup efforts.
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West Valley Demonstration Project. Solidification (vitrification) of high-level radioactive waste,
as well as all of the steps needed to get the waste to the point of solidification (retrieval, shipping, etc.).
Fart of the project also studies management of LLRW and mixed-wastes.

Waste Treatment, Storage, and Disposal. Handling costs from radioactive, hazardous, or mixed
wastes from the research laboratories.

General Science and Research®. This general science research is less concrete than much of the other
DOE research efforts. While we feel that some of this research is targeted enough to consider as funding
a particular energy source, we do not have the information on which to make such judgments at this time,
Therefore, with the exception of a portion of nuclear physics and the S5C, we do not count any of this
spending as a subsidy to the energy sector.

High Energy Physics. Focused on understanding the nature of matter and energy. Included particle
accelerators, colliding beam devices, large particle detectors. This category was not allocated, awaiting
additional information.

Superconducting Super Collider. Built to explore the extremely high energy TeV mass region, the §5C
could have benefits to electrical transmission efficiency, and transportation. DOE estimates the total
project cost at $6.351 billion. The National Journal estimates total cost at $8 billion. Project funding is 2/3
federal, 1/3 other (private, Texas, foreign). “Supercollider bailout,” National Journal, 6/9/90, p. 1417; DOE
'92 Budget Request, v. 3, p. 63). We allocated an arbitrary 20% of this item to reflect the driving force of
electrical transmission efficiency in motivating the effort.

Nucear Physics. Activities include basic research in nuclear physics and the construction and operation
of particle accelerators and detectors as well as accurate measurement of nuclear measurement for
evaluating cold fusion (Paul 3). In fact, ‘Im]ost of the gains in using nuclear energy for both military and
civilian purposes have come through applying the results of careful experimental measurements,
augmented by derivations from basic theory." (DOE ann. rept., 88-89, p. 198). DOE supports 85 percent
of U.5. basic research in nuclear physics. (DOE ‘92 Budget Request, v. 3, 66).

Data on nuclear properties and cross sections for improvements of reactor and other technologies came
from DOE efforts. "Examples here are neutron and nuclear data for the design of a next generation of
nuclear reactors which burn away the long-lived actinide radioisotopes in reactors by changing them into
shorter-lived radioactive waste, and for the reliable prediction of heat generated in the core after shut
down.” (Paul, Peter, 3). We conservatively ascribe 20% of this spending to fission (15%) and fusion (5%)

Continuous Electron Beam Accelerator. Total cost is estimated at $265m.

Relativistic Heavy lon Collider. With a total cost of about $397m, this collider is used to create
quark-gluon plasma, which currently has no practical applications. (Paul, Peter, 1,2).

*Recent investigations have found that some of the DOE laboratories are exceeding the allowed 2% of operating budget which
may go to exploratory R&D), where researchers at the lab, rather than DOE directorate, determines the research project. R&D funding
that was used for exploratory Ré&D rather than targeted R&D totaled $49.1m in 1984, $60.3m in 1985, $77.6m in 1986, $94.1m in 1987,
and $95.4 in 1988. (US GAO, Energv Management: Better DOE Controls Needed Over Contractors’ Discretionarv Ré&D Funds,
December 1990, p. 25. GAO/RCED-91-18).
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Other Construction projects and modifications. 8.5m

Operating Expenses. Allocated in the same proportions as the nuclear physics capital expenses.

General Science Program Direction. Overhead allocated on the basis of the mix of spending for General
Science and Research.

Fossil Energy Research and Development.

Coal R&D. Generic research on coal combustion above and beyond DOE coal spending through the Clean
Coal Program. Aimed at control of acid rain precursors, combustion systems, fuel cells, underground coal
gasification, surface coal gasification. Fuel cell research focuses on coal-based fuels. Research on coal
combustion systems and surface coal gasification (an necessary input for combined-cycle systems) is split
evenly between coal and efficiency.

Gas R&D. The focus of gas research and development is on unconventional gas recovery, such as from
gas shales and tight sands.

Petroleum R&D. Research efforts are centered on advanced extraction techniques benefitting oil, gas, and
oil shale, as well as enhanced oil recovery techniques and technology development for oil shale.

Program Direction_and Management Support. Categories of spending include Program Direction for
Headquarters and for DOE’s Energy Technology Centers, a Federal Inspector for the Alaska Natural Gas
Pipeline, plant and capital equipment purchases, and cooperative research and development activities
with the Western Research Institute and the University of North Dakota’s Energy and Environmental
Research Center.

Environmental Restoration. Funds cleanup at DOE fossil energy sites.

Western Superfund Site. DOE share of Western Superfund site caused by pilot project exploring
solvent-refined coal. (v. 4, 122). Spending is allocated to coal.

Rock Springs Site. Cleanup related to oil shale activity (v. 4, 122). Spending is allocated to oil.

Rocky Mountain_Underground Coal Gasification Site. For cleanup of operations related to
underground coal gasification. (v. 4, 122). Spending is allocated to coal.

Fuels Drograms. The Office of Fuels Programs oversees energy imports and exports and power plant
CONVersions.

Efficiency
Buildings Sector. Research and development of efficiency technologies primarily used in buildings. Areas
include passive solar construction techniques, windows and insulation technologies, and lighting

efficiency. The Federal Energy Management Program, which finances energy-efficiency retrofits in other
government agencies, is not classified as a subsidy to efficiency for the same reasons that DOE direct
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procurement of such energy services were not counted above: thev represent a demand decision, not a
subsidy.

Industrial Sector. DOE efforts in the industrial sector focus on ways to convert industrial wastes into
energy products. All of these projects seek improved industrial energy efficiency through use of waste
materials or through replacing production processes with more efficient ones. Research on municipal solid
wastes utilization is attributed to waste-to-cnergy systems rather than to efficiency.

Transportation Sector. Research in the transportation sector centers on alternative transport fuels as well
as more efficient locomotion. Spending on alternative fuels is treated as a subsidy to those fuels.
Spending on improved efficiency of existing systems is attributed to efficiency.

Alternative Fuels Utilization. Beneficiary fuels are synthetics, alcohol, and natural gas, and
clectricity. Synthetic fuels are methanol and diesel produced from coal. Research focuses on emissions,
combustion systems, and demonstration projects. Since the DOE budget justification mixes multiple
projects under one total cost, this category was simply split equally among the beneficiary fuels.

Electric_and Hybrid Propulsion Development. Since research efforts focus on alternative
transportation systems rather than on improved efficiency, subsidies are allocated to electricity.

Multi-Gector Conservation Actjvities. Focusing on cross-cutting energy efficiency technologies.

Utilitv Sector. Efforts focus on integrated resource planning to facilitate more extensive use of demand-
side management and reduction of peak power demand. While this spending has been allocated entirely
to efficiency, it is important to note that implementing integrated resource planning benefits the cheapest
erergy option regardliess what it is. The fact that the creation of integrated resource planning currently
benefits primarily efficiency is simply due to economics.

Technical and Financial Assistance. This area funds information transfer as well as grants to states or
municipalities to adopt cost-effective renewable energy and energy efficiency technologies. The bulk of
the funding in this area goes to a weatherization assistance program which, in partnership with the States,
weatherizes the homes of low-income residents. For promotion of renewable energy products overseas,
1/2 of the International Market Development funding is allocated to renewables. Similarly, one-half of
the Information and Communications budget is so allocated for support of the Conservation and
Renewable Energy Information Referral Services and the Regional Biomass Energy Program.

Policy and Management - Office of Conservation and Renewable Energv. Funds management costs and
salaries for the operations of DOE'’s conservation and renewables programs.

Emergency Preparedness. Emergency preparedness expenditures are utilized to assess risks from energy
supply disruptions and to evaluate and develop ways to respond. The primary areas of vulnerability are
the transportation sector, the electrical power grid, and oil and gas pipelines.

Economic Regulation. Funding for the Economic Regulatorv Administration, the body responsible for
enforcing the Emergency Petroleum Allocation Act of 1973 and collecting oil overcharge funds in response
to price gouging as defined by the Act. Also funded is the Office of Hearings and Appeals which is
responsible for adjudicating appeals to ERA rulings.
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Geothermal Resource Development Fund. Loan guarantees for loans made to qualified geothermal
projects. Fund is essentially defunct, other than monitoring "disposition of collateral from a defaulted
project.”

Alternative Fuels Production. Expenditures under this program ended for the most part in 1989. Activity
in this account is related to the Synthetic Fuels Corporation, for DOE operation of the Great Plains coal
gasification plant after the private owner defaulted on a DOE-guaranteed loan. (OMB ‘91, A-675).
Expenditures are allocated to coal.

Sources for General DOE Spending

Heede, Rick. Federal Energy Subsidies: Agency Obligations, Draft. Rocky Mountain Institute, 1986.

Lax, Peter. "On Some Aspects of the Research Program of the Department of Energy,” National Energy
Strategy Hearings: Energv and Science. Washington, DC, February 9, 1990.

Paul, Peter. "Testimony at the Hearing on National Energy Strategy: Energy and Science.” Washington,
DC, February 9, 1990.

"Supercollider bailout," National Journal, 6/9/90, p. 1417

U.5. DOE. United States Department of Energy Posture Statement and Fiscal Year 1991 Budget Overview,
January 1990. DOE/MA-0400. [Cited as "DOE"].

U.5. DOE. Fiscal Year 1991 Congressional Budget Request. Volumes 1-5. Reprinted in the House
Appropriations Hearings, 1990.

U.S. DOE. Fiscal Year 1992 Congressional Budget Request. Volumes 1-4. DOE/CR-0001.

U.5. DOE. The Secretary’s Annual Report to Congress, 1988-1989. DOE/S 0010(89). [Cited as "DOE
annual rept."]

U.S5. GAQ, Nuclear Science: Factors Leading to the Termination of the Antares Laser Research Program,
June 1990. GAQ/RCED-90-160

U.S. Office of Management and Budget. Budget of the U.S. Government, F.Y. 1991.
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Activities Benefitting the Commercial Sector

Background

It is clear that without much of the early work on military applications of nuclear power, the
commercial sector would never have evolved. For example, while the Atomic Energy Commission (AEC)
divided early R&D into commercial and military sectors, both were critical in the development of light
water reactors. "The civilian program used information and expertise developed in the more experimental
military program. Further, the reactor prototype developed in the military program became the
foundation for some of the AEC's later civilian reactor work as well as the basis for the commercial light
water reactor.” (Bowring, 16).

While there was significant spillover, to claim that military research directly subsidized the
commercial sector is somewhat problematic since most of the military research would likely have occurred
whether or not there were a commercial sector. However, it is likely that the staggering costs associated
with military nuclear development led to an extensive search for ways to spread these costs over a
broader base of recipients. Commercial nuclear power provided such an outlet.?’

Some spending classified as "defense-related" does, in fact, directly benefit the commercial sector
while at the same time using technology in excess of that needed to meet the military’s requirements. One
example 1s the $3.6 billion tritium facility planned for ldaho Falls, 1D. Although ostensibly used solely
for military purposes, the choice of reactor design relies on new, essentially untested, "fail-safe" reactors
rather than the already refined light-water technology. As such, this expenditure seems, at least in part,
to be a research expenditure for the commercial sector

For items clearly benefitting both the defense and commercial sectors, an arbitrary 5 percent of
spending was allocated to the commercial sector as a first guess at the true level of support.

Current Spending

Materials Production. A small portion of the materials production budget supports the production
of nuclear materials for use in civilian research and commercial applications, among others (DOE ’92
Budget Request, v. 1, 175). It is unclear whether this accrues to energy research or other activities.

Naval Reactors Development Program. The tie between the naval reactor development program
and the commercial sector continues today. As stated in the DOE Annual Report:

The technology developed in the Naval Reactors Development program is directly
applicable to, and an inherent part of, DOE’s nuclear fission energy program. This
program has been the source of much of the technology for the civilian nuclear cnergy
industry." (DOE, ann rept., 297).

Tjoseph Bowring reasoned that a portion of the costs of military R&D were subsidies to commercial fission, and estimated their
magnitude at $1,081 million (1989%) between 1950 and 1964, (Bowring, 31).

:'“Elmer-Dewitt, Philip. "Nuclear Power Piots a Comeback,” Time, January 2, 1989, p. 41
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Technology Transfer. Many of the technologies developed for the nuclear weapons program have
applications in other fields of national defense and industry. DOE and DOE research laboratories try to
transfer these developments whenever possible (given national security constraints) to potential
government and industrial users.

Areas where the DOE weapons program has made and continues to make important
contributions to the Nation’s technology base include materials sciences, computer
sciences and applications, and atomic and nuclear physics. For example, SNL [Sandia
National Laboratory] recently has been transferring an average of approximately 50
research and development projects per year to industry.” (DOE ann. rept, 268, 269).

Examples of energy-related technology transfers include:

. Computer codes originally developed to study the two-and three-dimensional hydrodynamics of
nuclear weapons to electric utilities and well-drilling firms.

. Low-power hybrid circuits for nuclear instrumentation, a computer code for engine modeling, and
components for a ceramic matrix material that has remarkable strength, as well as information
exchange on high temperature superconducting materials. (DOE, ann. Tpt. 268, 269).

Cleanup. Some federal facilities, such as the Uranium Enrichment Enterprise, provided services
to both the military and the commercial sectors. As a result, responsibility for cleanup of those sites also
belongs to both sectors. We were not able to estimate the degree to which the commercial sector
benefitted from primarily-defense facilities that now face large cleanup bills.

Technologv Development. This area includes applied research and development of methods to clean
radioactively-contaminated soil and groundwater; handle and process radioactive wastes; incorporate
waste minimization into production processes; and decommission concrete and metal structures,
Although of immediate importance for the DOE military cleanup, the techniques and technologies are
equally applicable to DOE sites serving commercial needs and commercial reactors. (DOE '92 Budget
Request, v. 1, 587-629).

Waste Transportation and Site Management. Research into radioactive waste management which benefits
the commercial sector to the same degree as technology development, shown above. ('92 Budget Request,
v. 1, 644).

Sources

US. DOE. Fiscal Year 1991 Congressional Budget Request. Volumes 1-5. Reprinted in the House
Appropriations Hearings, 1990.

U.S. DOE. Fiscal Year 1992 Congressional Budget Request. Volumes 1-4. DOE/CR-0001.

U.S. DOE. The Secretarv’'s Annual Report to Congress, 1988-1989. DOE/S 0010(89).
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DOE: CLEAN COAL PROGRAM

The Clean Coal Program is a joint fedcral-private research and development  effort to
commercialize advanced coal combustion technologies. The research supported by this program is geared
to finding ways to reduce pollutant emissions from coal burning more cheaply and, in some cases, to
increase the efficiency of coal combustion systems. The program has its roots in the Energy Security Fund,
a $750 million fund set aside by Congress in 1984 to establish the Clean Coal Technology Program.
Funding is phased in five rounds. In 1987, the program was dramatically expanded to an overall
commitment level of $5 billion, of which half would come from the federal government and half from
industry. Funding was to be spread over 5 years, through 1992 (see workshcet, Part 3). The program was
expanded, in part, due to Canadian concerns over U.S. "exports” of acidic deposition. (GAO/RCED-90-
165, 9).

The government built a number of controls into the programs to improve the chance of successful
R&D efforts. These included a minimum of 50% private funding, DOE approval of each project and
financing plan, and repayment of government investment within 20 years of successful commercialization,
Repayment will not occur until about 2015, does not have interest attached to the investment, and is
required only if commercialization is successful. As a result, the expected value of this provision is quite
limited (see CLCOAL.WK1).%* Despite the small real value of recoupment provisions, these provisions
have been a bottle-neck in the approval of a number of clean coal projects. (GAO/RCED-89-80, 15).

Total federal support for Clean Coal programs in 1989 were estimated in two ways. The high
estimate assumes that appropriated funds will, in fact, be disbursed, and ignores timing delays of 1-2
years from contracting problems. Over a 30-year project time frame, this assumption will not introduce
significant errors, although the estimate for 1989 is higher than the actual cash paid out. The low estimate
counts cash paid out only. Since funding has been delayed rather than canceled, the low estimate is a
worse estimate of annualized commitment, since cash disbursements wil] jump in the coming few years.

Spending has been allocated to two energy types: coal-electric and supply efficiency (from
improved efficiency of coal combustion). For Round 1, approved projects and funding amounts were both
available. Round 2 projects were available, but funding levels were not. We assume that all Round 2
projects are funded at the same dollar amount for allocation purposes. Rounds 3-5 were not available,
and we assume they follow the same weighted average pattern of coal versus efficiency as Rounds 1 and
2. We guessed at the primary beneficiary of the fuels from DOE and GAO data. Fuel flexibility enabled
conversion of oil utilities to coal, and therefore benefit coal-electric, not oil-electric. Retrofit technologies,
which reduce emissions at existing power plants, include precombustion coal cleaning, limestone injection
multistage burners, sorbent injection, gas reburning, advanced slagging combustors, and advanced
scrubbers, are all allocated to coal-electric. Fluidized bed combustion and surface coal gasification both
increase efficiency and reduce emissions. Spending on these technologies is split equally between coal-
electric and supply efficiency. Underground coal gasification is primarily for harvesting "unminable” coal
seams rather than creating a clean input for combined-cycle systems (as is the case with other coal
gasification technologies), and is therefore allocated all to coal. (DOE).

Due to the uncertainties associated with estimating the expected revenues returned to the federal
government from successful commercialization of clean coal technologies, we did not deduct the expected
present value of these revenue streams from the current cost of the program. However, our estimates

*DOE requirements that funding for all phases of a project be in place prior to approval also slowed project commenecment.
Thiz is not surprising since such a requirement eliminates the option to abandon a risky project for the private funders of corporate
clean coal project partner, a critical option in venture capital. DOE has since changed this provision to allow suecessive rounds of
finandng. (GAQ/RCED-89.90, 19),
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Federal Energy Subsidies: Energy, Environmental, and Fiscal Impacts

suggest that about 15% of the present value of current investment is likely to be returned to the
government. This amount is dramatically smaller that the expected benefit of the R&D to industry. The
Electric Power Rescarch Institute claims that the new technologies will generate $50 billion to $80 billion
in annual exports accruing to the entire industry. (Weekly Bulletin, B4).

Sources

"Clean Air: Effect on Coal, Economy,” Weckly Bulletin. (Washington, DC: Energy and Environmental
Study Conference), March 26, 1990, p. B4.

U.5. Department of Energy. Clean Coal Technology: The New Coal Era. November 1989. DOE /FE-0149.

U.S. General Accounting Office. Fossil Fuels: Commercializing Clean Coal Technologies, March 1989.
GAQO/RCED-89-80.

U.S. General Accounting Office.  Fossil Fuels: Outlook for Utilities’ Potential Use of Clean Coal
Technologies, May 1990. GAQ/RCED-90-165.

U.S. General Accounting Office. Fossil Fuels: Status of DOE-Funded Clean Coal Technologv Projects as
of March 15, 1989, June 1989. GAQ/RCED-89-166FS.
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DOE: Clean Coal Program

Part 1; Bensficiary Energy Source for Round 1 and Round 2 Approved Projects

Aound 1 Projscts

Advenoed cyclone combusier

Pressurized fdized-bad
combustor

Limeskone ingechon
mulystage burner

Gas teburning and sorbent
ijecton

Prototype commerdial eaal/
ol co-processing plant

Underground coal gasification

Advanced coal gasibcation
combsned cydu power gen. plant

Pyropower draulating
fundized bed combustor

Advanced slagging combustor

Totl
Source GAQ/RCED-89.90, p. 36

Round 2 Projects
Esimawd Total Funding

Presstxized dudized-bed combustor

Coal gasificabon combined cydle
Cireulating fudized-bad combuster
Post-combustion dry sorbent injecton tech,
Flus-gas desulfrizaton

Catalytic flue gas removal of 502 and NOx
Coke oven gas desulfurization

Advanced tangentially-fired techniques to reduce NOx
Low NOw/S02 bumer retrofit for utiity cycione bolers
Advanced wal-fred combuslion lechniques to reduce NOx

Sorbent injection, setackve catalytic raduction
Saubking system for 502
Salective catalytc reduchon for NOx

Obsca fuel coal-water slurry

DOE Share Sponsor
Shawe Project Purpose
(SMikons)
04 04 Emiszions Reducton
802 1073 Emissions/sfiaency
76 18 Emissions Reduction
15 15 Emissions Reduchon
45 1807 Emissions Fiobikty
118 58.3 Harvesting “unmin-
able” coal seams
875 156.3 Emussions/sfciency
199 M2 Emissions/eticency
235 255 Emissions/
Fust Flendbiity
2709 589.5
DOE Share Sponsor
Share Propct Pupose
537 830 GAQMRCED-8%-90, 38
Emissons/efficency
Emisgions/ofdency
Emissions reduction
Emissions reduction
Emissions reducton
Emissons reduction
Emissions reducton
Emmssons reducton
Emissions reducton
Emssions reducton
Emissons raduchon
Emismons reduction
Emismons reduction
Fuel vansport

Part2: Funding Allocation to Fuel Types

Toka!
Raourd 1 Amaunt
Coakelectric 56.1
Coal-elec. and E fiancy Mix 2126
Total 209

Percentof Totad  100.00%

Raund 2

Total DOE Fuing £37.0
14

Number of Projects
# Projacis Coal only
# Proects Coal + Coal effic.

Pet of Prey. 1o Coal 2 86%
Pet I Coal Efic 7.14%

Werginied Average Mix For Raunds 1 and 2
Total Funding
Coal-Electic
Coal Supply Efarency

Barwhaary Fud

Coal-electric

Coal-elect. and supply efficiency (coal)
Coal-Eisctric

Coal-Elacric

Coalelect and patoleun
Coal-stectne

Coal-sectic and supply efficiency (coal)

Coal-electric and supply efficiency {coal)
Coal-electric

Banshdary Fud

Coal and supply sthciency {coal)
Coal and supply efficiency (coal)

t FEEFEREEEES

Supply
Cod Eféc.
543
106.3 106.3  Spit equally betwsan coal and supply efic
164 6 106.3
6076% 3924%
498.6 384

Amaun!  Percent

8076 100.00%
6630 82.0%%
1447 17.91%

Assme mix temans at tre wesghted awrage for rounds 3, 4, and &

Deug Koplow - 20-dan-95 - CLCOAL WK1 - Fage 1
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Part3: Program Funding Appropriations

Hgh E ;A Full App Spent, and Minmal
NPV of Futwe Federal Recoveries trough Commerciabzason Rights
Fual Mix
Approprisiions 1986 1887 1988 1966 1990 1991 192 Toll CoalElec Codl Efic.
Round 1 Projects 100 150 150 400 60.8% 39.2%
Aound 2 Frojects 50 140 135 200 575 92.9% 1%
Round 3 Projects 450 125 578 82 1% 17 %%
Round 4 Projacts 600 B0 821%  178%
Round 5 Projects [14] 600 81%  179%
Tota! 100 150 200 190 585 925 600 2,750
Coal-Elec. Portion 608 at.1 13786 176.4 4948 7808 4926
CoakEfcency m.2 589 &4 136 902 1441 1074
Sowee: DOE, p. 7
Low Extimate
Actual Qu¥ays n FY88 40.9 OMB, FY91, A-975
Refiects delays in project start-up and contracial agreaments.
Assuming Detays Impact both Round 1 and Round 2 projects, allocabon rebects average mix:
Caal-Electric Porbon 316
Coal-Eficiency 73
Part4; Estimating Value of Recoupment Provisions Part 5: Fed, Support as a Percent of Utility Emissions Reduction Spending
For Federal Investment
Total Fedoral Support 2.750.0
Condiions: Recoup DOE investment within 20 ysars aher commerdializaton Years of funding 70
of propect technology. (GAC/RCED-89-00, 15). Averags support/yesr 3929
From eperating revenues, licensing lees, or royalties on fachnology.
Average ar quality compliance
GAD Esimates: costs for coal ulibes 80000 DOE, Cean Coal 31
Commercial Avaitabihty S10years
Signicant market panebation 15 yoars Clean Coal Funding/compliance costs 4.91%
GADRCED-00-185, 24 Days of emissions compliance squiv. f1: M
Assumphons: Low Est  High Est Estmated annual export value of dean
coal iechnologies once commarciakzed $50-50 hikion
1. Pavback to Government 20 years awr commerciakzakon for both: (Ebecric Powsr Ressarch Instinne. in Waekly Bubetin, B4).
investor wil delay repayment as long as possible.
2. Projects Sucossshi in Bemg TParts 4 and 5 d the arakonality of ublity resistance to federal R&D 1ecoupment provisions.
Commeraalized 100.00%  50.00%
{90% of new businesses fail by their 10th year; abaut 40% of veniure Part 6: Summary - Clean Coal Program Funding, FY89
capial investments lose money. Though large frms fail at 2 lower rate
(Timmons, 11,12) RAD faikire rates on a project-by-project basis are LowEst  Hagh Ext.
likely to be higher than the rm failwe rate.
Coal a6 1764
3. Time untt commercial avaiability ] 10 (Years) Coal Efficency 74 136
Calaulabons. Present Value of
Recoupment Provisions 252 84
Years unti recoupment 25 30 DOE, p. 38
(Line 3 pius 20 yr. payback period) Dus to the Femandaus uncertainties of predictng prowct success and the
Ave. 30 yr. T-bond rate, '86-91 842% RATES2 WK1 dificulty DOE is havng negatang recaupment agresmments, the present value of recaupments
e not deducted rom current fundng.
Amomt  Presant Value of Expecisd Repayment
Faderal investmant Year Ivamied Low Est  High Est
1) U] Sawces;
1985 100 13.2 44 “Cloan Air; Effect on Coal, Economy,” Weekiy Bulletin, March 26,1990, B4,
1687 150 189 66 Timmons, Jefry. “New Ventre Creation: Entreprenawrshio in the 1990s.” &+d Ed
1988 200 2.5 88 (Bostan, MA® rwin, 1990).
1989 190 252 84 J .5 DOE. "Clean Coal Techndlogy: The New Coal Era * November 1989, DOE/FE-0144
1990 585 75 259 U8 GAQ. *Fossil Fuss: Commerdalzing Clean Coal Tedmaloges,* March 1989, GAO/RCED-89-80
1991 25 1225 4009 U5, GAO. “Fossi Fusls: Oullook for Utiiies’ Potential Use of Claan Coal Technologes ™ May 1980
1992 600 745 %5 GAD/RCED-90-165
Total 2,750 364 122 U.S. GAQ. *Fossil Fusis: Status of DOE-Funded Claan Goa! Technciogy Projects as of March 15, 1980 *
N PV calcuated assuming prinapal 1o be tepaid is recuced by 5% 1 the June 1989, GAQ/RCED-86-166E5
high estimate due to unsuccesshu projects, and that this repayment comes US. OME. "Budget of the U.S. Government. FY 1901 *

after 30 yoars {versus il principal in 25 years for the low est)
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DEPARTMENT OF ENERGY: NAVAL PETROLEUM AND OIL SHALE RESERVES

Background

Like the Strategic Petroleum Reserves, the Naval Petroleum Reserves were created to protect
national interests from oil supply disruptions. Naval Petroleum Reserves 1 and 3 were established in 1912
and 1915 through executive order of the President. Their purpose was to ensure a source of petroleum
for the Navy. With a few periods of intermittent production, the oil reserves were held by the
government almost untapped until 1976. NPR-2 has been actively exploited via lease agreements with
the private sector since the 1920s. (GAQ/RCED-88-151, 8),

The Naval Petroleum Reserves Production Act of 1976, enacted following the Arab oil embargo,
initiated extraction in NPR-1 and 2 by authorizing 6 years of oil removal at the "maximum efficient rate.”
This level of pumping removes the maximum amount of crude without destroying well pressure. At the
end of the 6 year period, the President could extend production levels for 3 years at a time. Production
was, in fact, extended each three years through at least 1991. (GAO/RCED-88-151, 9).

NPR 1 is 78% owned by the federal government and 22% owned by Chevron. It is the eighth
largest domestic producing field. NPR-1 produces oil, natural gas, and natural gas liquids. NPR 2 is
already actively leased. NPR-3 is wholly federally owned but is significantly smaller with estimated
reserves of 3 million barrels. (GAO/RCED-88-151, 9).

In addition to petroleum reserves, the government maintains a series of oil shale reserves.
Although efforts were made to develop these reserves in the early 1980s, there are presently no plans to
develop the oil shale reserves further, although there has been some gas development on NOSR-1 and 3.
This development was initiated to protect fields from drainage from wells outside the oil shale reserve’s
boundary, but tapping the same gas deposit. ('90 Annual Report, 37-39).

In addition, approximately $18 million has been expended since 1978 to study and run the oil
shale program, and some environmental monitoring is in place due to environmental impacts of past
development. (‘89 Annual Report, 35). Of the three oil shale reserves, only one seems to be viable
economically. Naval Oil Shale Reserve 3 has no commercial oil shale, but provides needed access in order
to exploit NOSR-1. NOSR-2 has approximately 4 billion barrels of oil shale in place, but reserves are not
concentrated enough given current technology. (‘89 Annual Report, 32). A large increase in funding for
FY 1991 will be used for maintenance of on-line gas wells and for asbestos clean-up.

Financial Aspects

The petroleum reserves are a net cash generator for the U.S. Treasury. Although we were unable
to get data on government capital investments to develop the reserves for DOE (Bradley, 8/27/91), thesc
costs are unlikely to be significant since they were developed so long ago. We treat the oil reserves as
government open-market operations. Sales of the oil do cover costs, so the enterprise is clearly not being
subsidized on a cost of operations basis. However, the excess revenue is not a tax either, simply a return
on a market activity.

There is some evidence that even though the government is earning a return on the NPRs, it is
producing oil above least cost and selling it below market prices, activities we do consider subsidies.
First, the extraction rate is based purely on the physical production capacity without regard to economics.
Second, DOE has a small refiner preference with a goal of awarding at least 25% of the oil from NPR-1
to small refiners, suggesting that oil is not sold to the highest bidder. (‘89 Annual Report, 1). In actuality,
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53% of the oil produced between November 1981 and March 1987 went to small, independent refiners.
(GAO/RCED-88-151, 10). Third, between July 1981 and January 1986, all crude from NPR-3 was sold to
DOD rather than on the open market. (GAQ/RCED-88-151, 10). Finally, NPR-1 0il could not be exported
without special Presidential permission. (GAO/RCED-88-151, 25).

All of these factors together suggest that the reserves, though not directly subsidized themsclves,
subsidize their customers through below-market pricing. An analysis by Shearson Lehman Brothers in
1987-88 to evaluate the possible privatization of NPR-1 found that selling the reserve would have a net
present value benefit of $500 million over keeping the reserves under government ownership.
(GAO/RCED-88-151). This estimate incorporates tax revenues on private ownership that the government
does not now get as owner as well as operational changes. The high estimate, therefore, implicitly
includes NOSR’s current tax-exempt status and lack of a required rate of return.

The estimate was based on computer modeling of the market and future production levels,* and
is therefore sensitive to capital market conditions at the time, discount rates used, and expectations about
future oil prices. However, the issue of oil pricing is somewhat mitigated by the fact that lower prices
for oil will reduce the government revenues from ownership as well as the purchase price offered, and
the net present value of private versus public ownership could remain fairly stable.

Our low estimate of subsidies for the Reserves assume that the government is exploiting the
reserves in the same manner as a private owner would, and that sales are not being subsidized. The high
estimate converts the Shearson estimate of a $500 million net present value gain into an annualized return,
using Shearson’s original nominal discount rate of 12 percent and the expected life of the oil reserves.
(GAO/RCED-88-151, 21).

Sources
Bradley, Barbara. Naval Petroleum Reserves Program, personal communication, 8/27/91.

United States Department of Energy, Office of Petroleum Reserves. Naval Petroleum & Oil Shale Reserves
1989 Annual Report of Operations. DOE/FE-0170P.

United States Department of Energy, Office of Petroleum Reserves. Naval Petroleum & Qi Shale Reserves
1990 Annual Report of Operations. DOE/FE-0222P.

U.5. General Accounting Office. Naval Petroleum Reserve No. 1: Examination of DOE’s Report on
Divestiture, August 1988. GAQ/RCED-88-151.

“Which would likely be lower under private ownership, (GAQ/RCEDSS-151, 24).
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DOE: Naval Petroleum and Oil Shale Reserves

Part 1: Estimated Below Markst Valus of Government Ownership of the NPR-1
LowEst  HghEst
Net Presont Value of Under-realization 00 821 GAO, p. 16, acaled lo 19095

Part 2: Calculation of Number of Years of Production Remalning at NPR-1

Est. Govemment Qwnership of Futre Fuderal share of remaining reserves at NPR.1:
Production (MM bbis crude ail 250 3240 GAORCED-83-151, 18
Armual Crude OF Production Rabe at NPR-
Yoor MIL.BH Yo [ 8: .}
1977 370 1983 574
1978 435 1984 0.5
1979 6 1945 a7
1980 583 1986 Q22
1981 &6 1987 98
1982 €0.7 1983 383
Average Production Rate, 1977-88 49.3 Nols 1

Source: 1989 Ansual Report of Oparations, p-A-1. includes data through year of vaksation enly to make es§mate ini ly

Govemment Ownetship of NPR-1 780% GAD,p. 9

Chevron Ownarship of NPR-1 20%

Yours of Rewervas
Avernge Gevemement-Owrved Bavels of Crde Remaining at e Ave,
Produced Par Year Producion Rate Shoun Here
Annual Ave. Gov-Owned Crude Production 85 89 Nole2
Assuming Slowsr Private Mid. Harvest 7o 9.8 Thixis anilusvation only
Notas to Part

(1) Production thecugh 1968 was used since e valuskon ssimate is from that yewr,

(2 Sinoe the government owns 78% of NPR-1, 78% of the #verage historical produciion rate of 49.3 mil. bbisyear is sllocaled 10 he goveinment
This average production rate will axhaust the NPR-1 ol resarves in justunder 7 years, givan the lowar bound sskmated size of resarves shown
in te beginning of Part 2,

Part3: Calculation of Annual Benefit to Govemment by Selling the Reserves

Tluinghndumvnmuhpvmmvduodlhulommiry,pddhummyonuhmmvm.
yialds the following reaults: Prowent
Yowsof Discmt Vahwo! Annuity
Prod.Rels  Produdion  Rale  Anuity Vil
U]

Anruiity at Avrage Production Rate 85 69 1% 521 04

Anvwity ot Slower Production Rate 27.0 98 2% 521 1072 Now?2
Nolec:
) AIasdhowmubmsmodby&mLdmm\ocnlmhhhmtptmvduoolpvmﬁnion.md'ulmthomdhue‘
(2 The slowsr production lovel rellacts integration of ia factors into produciion decisions more than is tly dons.

Part4: Allocation of Subsidy to Fuels

NPR-1 Product Revanues, 1965-89 (SM¥ons) %oital
1085 1986 1957 1968 1900 Average Revewss
Crude OF 7.2 542 4981 4504 M9 STSO T40%
Natral Gas and NGLs 269 1890 1258 1383 1473 1775 2208
Other 202 A6 2 M2 M3 M3 A
To 12643 T8 SO B20 6135 76T 100.00%
lwEd  Hghbst
Below-Market Opevations of NPR-1 00 1404
Crude OV o0 7038
Natwral Gas and NGLs 00 2.1
Other" 00 44

* i8 ignored since there is no infarmation on what it s,

Sources:

(1) U.S. DOE, Naval Peirotoum & Oil Shale Resarves. *Fixcal Year 1990 Anual Report of Operations *

{3 U.S. GAD. "Naval Percleum Reserve No. 1: Examination of DOE's Report on Diveatitwre,* August 1988, GAO/ACED-B8-151.
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DEPARTMENT OF ENERGY: STRATEGIC PETROLEUM RESERVES

The Strategic Petroleum Reserve was built to protect the United States from oil supply shocks.
Currently, SPR has a 750 million barrel capacity. Although there has been some consideration of creating
rescrves of finished products, SPR stores only crude oil. Inventories are stored in underground salt
caverns at six sites located in the Gulf Coast area and connected to major private scctor distribution
systems. Most site construction has been completed. Current expenditures g0 towards increasing the
distribution capability, site modifications, and filling the facilities with oil. We count oil purchase and
transport costs as inventory that will eventually be recovered through sales. Only inventory holding costs
and capital and operating expenses are counted as a subsidy.

It has been argued that SPR is not an energy subsidy, since its stock of oil is a matter of national
security. While SPR does support national security, it also greatly benefits the civilians who rely on oil
by dampening price shocks, and by substituting in part for other, private, oil inventories held by large
consumers or processors of crude. SPR is a direct result of our reliance on oil, and widespread fuel
diversification would make it far less necessary.

All federal support for SPR benefits oil.

Petroleum Acquisition and_Transport. Involves the purchase of crude oil on the open market and
transporting it to storage sites. These costs are aggregated into the carrying cost of inventory on which
we impute interest. The actual inventory cost (the aggregate value of historic oil purchases and transport
costs) is not counted as a subsidy, since the plan is to sell the oil at some point in the future.

The imputed interest charge used is a 1-year Treasury bill rate in the Jow estimate, and the prime
rate in the high estimate. We chose a short-term rate to reflect the freedom in decision making that the
government has with regard to selling or holding the marketable oil inventory -- a situation very different
from long-term fixed investments into capital stock. The value calculated here is conservative, since using
longer-term interest rates would yield a larger subsidy, and since the weighted average cost of capital for
many of the private entities likely to benefit most from the SPR buffer stocks of oil contains equity, and
would be higher than the prime rate.

One GAO report (GAO/RCED-89-103) assumes that SPR could be financed at 3%, substantially
lower than the rates shown here. This rate assumes that the federal government gives up equity in the
0il by sharing the price gains by selling the oil during supply shortages and price shocks. We do not use
the GAOQ figure for a number of reasons. First, it requires giving up equity in the enterprise - something
that could be done for virtually any government-owned enterprise in return for cheaper borrowing.
Second, while the cost of debt may decrease through such an arrangement, the actual weighted average
cost of capital for the enterprise, which includes valuing the equity given up, would likely be higher than
straight federal debt.

Storage Facilities Development and Operation. Constructing and operating the storage facilities. Only
construction costs are capital expenditures. Data breaking out development and Operations were
requested a number of times from the SPR program office, but were never received. This data should be
obtained to refine future estimates. In the interim, both categories of costs are capitalized, since over the
life of the facility, most of these costs are associated with facility construction. Breaking out operating
expenses would increase current vear estimates slightly since most long-term capital construction had been
completed by 1989,

Capital is assumed to enter productive service after 1 year of construction. Interest on
construction during this first vear has been capitalized. At the point it enters service, an annual capital
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charge is calculated assuming that the funds invested in infrastructure generate interest costs for SPR at
the rates discussed below, and that the capital is depreciated over a 30-year period

The imputed interest on invested capital uses the 30-year Treasury bond rate in the low estimate
to reflect the long capital life of the enterprise. The high estimate uses the long term rate for power and
gas utility bonds as a proxy for the private market cost of funds. As described in the worksheet notes,
the high estimate is likely to be conservative.

Management of SPR Program. Management costs associated with procurcment and logistics. Expenses
associated with running the facilities are included above under operations.

Offsetting Gains from Fuel Sales. Any sales of petroleum from the reserve offset opcrating costs. To date,
there have been none.

Shipping at Above Market Rates. SPR oil shipments are required to use U.S. vessels which are often more
expensive than the market rates. The negative subsidy associated with this requirement is netted from
our subsidy estimates in the Maritime Administration section of the report.

Rate of Return and Tax Exemption. Oil consumers gain an additional benefit from the fact that SPR is
both tax-exempt and does not require a rate of return. These two factors make its cost of providing a
buffer to oil shocks much cheaper than it would otherwise be, and therefore dampen the market incentives
to diversify away from oil still further.

Many have argued that SPR will actually make money for the government, since it will release
oil for sale during price shocks, at which time the market price will far exceed the original purchase price
of the oil. This is unlikely for a number of reasons. First, the purpose of releasing the oil for sale is to
reduce price shocks, diminishing the price gains on the government sales. Second, even if the sale price
is higher, price gains must be enormous to earn a positive return on funds tied up in SPR capital and
inventory for so many years. For example, oil purchased for the inventory at the end of 1977 at $10 per
barrel must be saleable for almost $46 per barrel in 1993 to earn a nominal 10 percent average rate of
return on SPR during the period.

Sources:

U.5. DOE. FY 1992 Congressional Budget Request, V. 4, p. 249.

U.5. DOE. Strategic Petroleum Reserve Annual/ Quarterlv Report, Feb. 15, 1990.

U.S. GAO. Strategic Petroleum Reserves: Analvsis of Alternative Financing Methods, March 1989,
GAQ/RCED-89-103.
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DEPARTMENT OF ENERGY: STRATEGIC PETROLEUM RESERVE

(Dollars n Milkons)
Yo Constants 1989 1688 1987 1986 1885 1984 1983 1982 1981 1980 1979 1978 1977 1976
NEW INVESTED CAPITAL
Slorage Facility Development & Ops 160 1518 134 107 413 142.4 225 175.7 108.2 0 8325 483 9 0 300
COST OF CAPITAL (1)
Weighted Ave. Cost of New Capital 0.00% 0.00% 0.00% 0 00% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 0 00% 000%  000%  0.00%
Anrwal nterest Charge 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 000%  000% 000%
Low Esl - Gov't Cost of Capital
Gov't Cost of Borrowing (10 yr T-band) 845% 8.96% B.59% 7.78% 10.7%% 1241% 11 18% 1276% 13 45% 1 27% 9.28% 6.49% 7.75%% 781%
Interast Rate Subsidy 8.45% 8.9%6% 8.59% T78%  \07%  1241%  1M8%  1276% 13.45% 127 9.28% 849%  775%  761%
Annu. Int. Subsidy on Marginal lnvest 135 136 s 83 476 17.7 249 2.4 14.6 0.0 587 394 00 28
Hi gh Eﬁ - fﬂlmﬂm ‘;_Qﬂ of E'nang g
Watd. Ave. Utihty Long Term Rate 992%  10.03% 8.74% 961% 11.8%% WM2%%  1270%  1483% 168.31% 13.46% 10 85% 930%  843% 89
Interest Rate Subsidy 992%  1003% 9.74% 961%  11.83% 14.25% 12.70% 1493%  18.31% 13 46% 10.85% 830%  843% B9
Annuint. Subsidy on Marginal Invest 15.9 16.2 13 102 8.2 2.3 28.3 6.2 176 1] 68.6 431 0Q 6.8
ANNUALIZED CAPITAL COST
Estmated Constuction Period 1
Compoundng Periods/Year 1
Low Estmale - Government Cost of Capiial
Effectve Annual interest Rate B.45% 8.96% 8.50% 178%  10.7%% 1241%  1.18%  1276%  13.45% W 27% 8.28% B49%  775%  T61%
Interest Rates Used:  Gov't Cost of Borrowing (30 yr T-bond)
Capital Investment Plus Capitalized
Interest Entering Productive Usa in 1 year 1735 165.5 1455 153 488.9 160.1 247.4 188.1 1228 0.0 6312 5033 0.0 3228
Time Shited to Refiect Actual Year (2) 1655 1455 1153 4889 1601 2474 1981 1228 00 691.2 033 0.0 3228 0.0
Time Shifted int. to refiact orig. int (2 B.96% 8.59% T78%  107%% 1241% 1118%  1276%  13.45% 11.27% 8.28% B 49% TI5%  1E1%  0.00%
Estimated Service Life
(Deprexaation Period) 30
Annual Pymnt on Marg. CapitalAnterest (3) 161 137 10.0 553 205 289 26.0 16.9 0.0 €50 468 0.0 278 0.0
Total Annual Payments on Capital 3306 48 3009 2909 2356 2151 186.3 160.3 143.4 1434 74.4 276 2786 00
Steam in Productive Use, Low Est. (3)
Hiah E<imate - Gomparatde Privale Cost of Capita!
Effective Annual interast Rate 982%  1003% §74% 961%  11.83% 142%. 1270% 1493%  1631% 13.46% 10.85% 9.30%  843%  B9M%
Interest Rates Used:  Wotd. Ave Utiiity Long Term Rate
Capital investment Plus Capitalized
Interest Entering Productve Use in 1 year 1759 1671 1474 1173 4335 1627 2508 2019 1258 0o 7011 57.0 0.0 3268
Tene Shitted 1o Refiect Actual Year (2 1871 1471 1173 4335 1627 250.8 2019 1258 [} 7011 807.0 00 3268 0.0
Time Shifted int. to reflact orig. int (2 10.03% 8.74% 961%  11.82% 14.25% 1270%  1483%  1831% 13 46% 10.85% 9.30% 643%  B9X% 000
Estmated Service Life
(Dapredation Ponod) - Same as in low estmate
Annual Pymnton Marg Capitalinterest (1) 17.8 153 12.0 60.5 236 328 06 €7 0.0 75.7 0.7 0.0 k1N 00
Total Annual Payments on Capital 3783 3575 3422 3302 268.7 2461 2133 1827 161.9 161.6 823 316 ne 0.0
Steam n Productve Use, High Est. (3)
RECOGNITION OF CAPITAL LOSSES OR DEFAULTS
Amaount of write-off
Estmated Period of Loss
interest on accruals
Annual Acorual to cover loss 0 o 0 0 0 0 0 0 0 [ 0 0 0 0
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DEPARTMENT OF ENERGY: STRATEGIC PETROLEUM RESERVE

(Dollars n Mibans)
Yo Constants 1989 1988 1987 1986 1985 1884 1983 1982 1981 1980 1879 1978
OPERATING CO5TS
Congressianal Aporopriatins
Managemer.t Costs 124 122 13.4 135 17.8 16.4 19.6 201 194 23 181 147
Inventory (Charged an inventory GaTYIng cos! only)
Petroleun Amquisition & Transpart (4) 2420 4387 00 (1300 20486 8500 2074V 36797 32051 (20224) 24565 2,708.5
Cumulatve Cost of Purchases 15,8039 15561.9 151232 151232 151962 130866 124366 103625 66628 34777 55000 34435
{inveniory)
Carrying Cest Charged (5) 000%  000%  000%  000%  00%  000% Q00w 0.00%  000%  0.00%  000% 0.00%
HIGH-END ESTIMATE
Carrying Cost at Private Rates (Prime Rate) (6) 1087%  932%  B21%  B3I%  993%  1204% 07%  1486%  1887% 1527 1267 9.06%
Carrping Cost Subsidy (rate) 1087 932%  821%  B3I% 9% 1208% 10 79%  1486%  1887% 1527 1267% 9.06%
Carrying cos! subsidy (amount) (7) 17179 14504 12416 12508 15030 15756 13418 18399 12610 531.0 696 9 2848
LOW-END ESTIMATE
Gov't Carrying Cost (1-yr T-Bil) (6) B53%  TB%  BT7%  645%  842% 10914 958%  1227%  1480% 1200  10.65% 8.34%
Carrying Cost Subsidy (rate) B33%  TE5%  B77%  B4S%  B4%%  1081% ¢ SB% 1227 1480%  1200%  1065% B.3d%
Cartying Cost Subsidy (amounty (7) 13481 11905 10238 954 12745 14277 11814 19715 989.1 173 585.8 2622
TOTAL ANNUAL COST
Total Annualized Capital Charge - High Est 1306 3146 300.9 2909 23586 2151 186.3 160.3 1434 143.4 744 78
Total Annualized Capital Charge - Low Est 3753 57.5 3422 330.2 297 246.1 2113 1827 1619 1619 823 36
Annual Acerual to Cover Wnte-offs 00 00 0.0 00 0.0 0.0 00 0.0 00 0.0 0.0 0.0
Management Costs 134 123 13.4 13,5 179 16.4 196 201 19.4 23 181 147
Inventory Carrying Cost Subsidy - High est. L7178 14504 12416 12598 18030 15758 13419 18368 12610 1.0 696.9 2848
Invantery Carrying Cost Subsidy - Low est, 13481 11805 10238 9754 12745 14277 11914 19715 9891 4173 585.8 2622
Total - High estimate 206181 17773 15559 15642 17565 18071 15478 17202 14238 696.7 789.4 3271
Total - Low estimale 17367} 15603 13795 138V 15621 18902 14743 14743 11704 6116 6861 308 4
ENERGY SECURITY
Year-and nventory (Mil bbls) 5771 5547 533.9 506.4 4883 4311 361 2778 199.2 926 912 431
Days of import Protection (8) 81 8 93 95 18 100 85 7 45 17 12 ]

12

Sourcy

1989 1888 1987 1988 1985 1684 1883 1882 1981 1880 1879 1978

The eost of capital section calclates how much the SPR paid for the use of government funds, versus how much he government paid 1o borrow funds on the market, We assume a 30-year bond rate,

since SPR s a long-term proyect The high estinate uses the Meody's wenghled average cost of capital for new power, hight, and gas uthites Thes rate 1 a proxy fof the cost of funds tor large users of petroleum

1477

78

440.0
440.0

0.00%

6.83%
6.83%
301

6.08%
6.08%
%8

276
36
00
78
301
268

65.5
66.1

1977

The cost of finanang to oll companies (who woukd be interested in secure ol stocks [0 protect refnery and marketing operakons), would be even tugher due to thier freater use of more expensive equity financing

Construchon expenditres aro generally capitalized until a project begins operation, at which point those expenditres are deprecated. We assume a 1-year Jag between

consiructon and operation based on the lag batweon nitial facility construction and iniial oif purchases 1o il the fadihly. Since borrowing was dons at prevailing

tates al the tme construction began and ot at the ime depreaation began, interest rales are also ¥me-shifted 1 year,

This fgure squals the annual payment necessary o pay off the new caprtal (pls capiakzed misrest) coming on lne at governments cost of funds. Summing antual payments for each year's

addibon 1o capilal inkastruchive yisids he tolal annual Payment necessary In cover the cirrent total ivestment This contrues untii capital is Mty deprecialed, which has not yet occured

Total spenaing to fil the nventory. Funds are addad to the vake of niveniory which must be financed awaiting use o sale. The full Purchase price of this nventory

1S not counied 25 a subsidy. Negalive values in this row refiect canceliation of purchasing authotity {recissions)

The cattyng cost actually charged is the interest rate hat he govemment actualiy charged kv tying up lunds in oif nventories.

The carryng cost charge refiects how much it costs he governmant o have its money ied up in oif inventory x the total amount invested in nventory. Note that the inventory

carryng-cost charge uses a 1-year Treasury bik rate to reflect the bquidity of the inventory, and the fraquency with which inventory dedsions may be made. Due to the fact that long-term

bortowing is ganeraly mere expenswe han short-tsrm borrowing, rsing a longer-term interest rale woukd increase our subsidy es¥mates. Our fugh ssimata is aiso conservalve in that the prime rate 1s used
&5 a provy for the private sacior cost of short-term bofrowing i the high estmale. Since most of the borowars Use aquity as wall as debt inancing, heir cost of capital would be higher than the figure we use
The carrying cost subsidy is squal © the carrying cost rate x the agaregale vakus of il inventory (inchscding of Fansport costs) held for sale

Days of impont protecton 15 equal to he SPR and of year inventory/nat petroleum imports

o5
US DOE Srategic Petroleum Reserve AnnualQuarterly Repart, 21590, p. 26, DOEFE-016S
U.S DOE £ 1992 Congressional Budget Requast, V. 4. 248 (used for 1999 data onty!

WATESZ WY ir: Appendix B7 of this report
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DOE: URANIUM ENRICHMENT ENTERPRISE

Throughout the lifc of commercial nuclear power, DOE’s uranium enrichment facilities have
supplied the power plants with enriched uranium. For vears after WWII, DOE was the only source in
the world for fuel grade uranjum. Although all production went to the military scctor until 1969,
commercial shipments grew dramatically in the ensuing years. Today, however, the enrichment facilities
are under financial pressure from a number of other enrichment providers. Competition has put pressure
on DOE’s margins. Unrealized expected future demand, along with contracting procedures which placed
all of the risk for changing market conditions on DOE, led to overcapacity and take-or-pay power
contracts with the Tennessee Valley Authority running into the hundreds of millions of dollars per year.

In addition, extensive research into alternative enrichment techniques and incomplete capital
recovery (exacerbated by poor accounting practices) have resulted in unrecovered federal investment
running into the billions of dollars. Estimates of the unrecovered investment range from zero to $10
billion, although part of the disparity is due to capital write-offs which some parties argue should not be
recovered in any future privatization of the enterprise. For our purposes, since the entire shortfall remains
unpaid, the entire portion remains a subsidy to fission power which is reflected in reduced fuel costs.”
Shortfalls in the accrual for decommissioning and decontaminating the enrichment facilities add stil] more
to the overall level of subsidy. The main categories of subsidization are presented below.

Below Market Purchases of Power. Uranium enrichment js extremely energy-intensive, with electrical
power costs comprising 70 to 80 percent of production costs and almost 100 percent of marginal costs.
(Smith Barney, 35; ‘89 Uran. Enrichment Annual Report, 10). Power is supplied by the Tennessee Valley
Authority and two other utilities formed solely to supply the enrichment facilities. This arrangement has
led to allegations that the enrichment facilities receive power at below market rates.™

As shown in our estimate for TVA, power sales to UEE for much of the 1970s (until DOE had to
make good on take-or-pay power contracts when demand for enriched uranium stopped growing) were
10-27% less expensive than the wholesale price to municipal and cooperative utilities. (TVA.WK1, 3). Any
subsidized power sales are incorporated in the TVA section only to avoid double counting.

Below Market Sales of Enriched Uranjum. Despite substantial market power and enormous unrepaid
capital, DOE has historically sold enriched uranium far below its competitors.” For example, in 1986

“Since DOE supplied enriched uranium to facilities all over the world, a portion of benefits from low cost fuel-grade uranium
went to the foreign power sector. The source of this subsidy, however, was financed by the U.S. taxpayer. Through FY 1991,
approximately 15% of the SWUs sold went to overseas utilities. This is equal to about 1/3 of the commercial fission share. (Warren,
10/13/92).

“Even if TVA does not lose money absolutely, power sales for uranium enrichment could be cross-subsidized by power sales
to other sectors.

*While economies of scale could explain the ability to undersell competitors, this argument holds true only when fixed costs are
being repaid. If fixed costs are not being covered by sales in a market where pricing to recover fixed costs is possible (UEE had a
world monopoly for quite some time), selling more simply means losing more of the taxpayers capital investment. Excess capacity
in the industry, exacerbated by recent increases in sales from the Soviet Union (Techsnabexport), explains much of the current pricing
situation, but this competition did not always exist. With stagnant demand, huge fixed costs, and large unneeded capacity, prices
are being cut far below levels necessary to recover sunk fixed plant. Such a scenario generally precedes market exit. However, the
U.5. continues to spend money to bring a new enrichment technology, AVLIS, to market with the argument that it will reduce the
price of enriched uranium. This perspective ignores the market realities that the producers using the older technologies will continue
selling so long as variable costs are covered, rendering the new technology unneeded and more costly at this time. (GAO/RCED-91-
58, pp. 35-40).
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DOE’s product sold for $119/Separative Work Unit (SWU)* while its competitors Eurodif (primarily
France) and Urenco (Germany, Britain, and the Netherlands), which are also government-owned, sold
theirs for $170-$190/SWU.* DOE's price was $12/SWU lower than average production costs, even
excluding depreciation and a reasonable return on investment. (Montange, 8,11). By 1990, DOE enriched
uranium was being sold for $118/SWU, a decline of 28 percent in real terms since 1984. (1989 Uranium
Enrichment Annual Report, 9). Since DOE sells both to domestic and forcign buyers, a significant portion
of the pricing subsidy (50% in 1979) accrues to forcign buyers.

We account for below-market sales of uranium through our tracking of operating losses and total
unrccovered capital only. That is, low prices led to less revenue, which in turn was the major factor in
UEE’s poor financial performance. No effort has been made to estimate the historical opportunity cost
of DOE's pricing strategy.

Unrecovered Government_Investment. Unrecovered federal investments are the result of accrued
operating losses, customer non-payment, funds invested in the gaseous diffusion enrichment facilities, and
terminated research and development into gas centrifuge enrichment technology. Estimates of this loss
vary by differing assumptions on the value of the initial plant at the time UEE began commercial
operations and the cost of tied up funds to the government, as well as by differing decisions on when to
recognize capital write-offs and how much to recognize. The impact of the timing of capital write-offs
on the final subsidy estimate is mitigated by the process of amortizing the loss backwards over the period
of loss.

For example, if no historical losses have been recognized and written off, the period of loss would
run from 1969 (when UEE began commercial production) to our 1989 point of estimation. A larger
measured loss (since nothing has been written off yet) would be spread over a longer period of loss, and
the annual payment necessary to have covered that loss would be relatively smaller. Recognizing DOE
capital write-offs would reduce both the current loss estimate and the period of loss significantly. Since
interest was imputed on the unrecovered federal investment, we have amortized losses back using the
imputed interest rate as a discounting factor.

While there is much debate over the magnitude of unrecovered investment, Congress, through
the Energy Policv Act of 1992, has statutorily capped the value of recoverable federal investment at $3
billion. The remainder of the unrecovered federal investment has been converted to equity claims in the
soon-to-be-privatized enterprise. As such, funds may be recovered only through dividends or stock
appreciation -- should such stock have any value. (DOE, 92 Bill, 14).

The various estimates are evaluated below, and our rationale for making particular decisions with
respect to the inclusion or exclusion of costs is presented.

The Edison Electric Institute (EEI) Estimate

The major difference between the EEI estimate and the others is that EEI considered the
recoverable value of the initial plant and working capital to be zero. (Coopers & Lybrand, 24). The

*A separative work unit is a measure of the energy required to separate two isotopes of uranium.

“Part of this discrepancy emerges because Eurodif and Urenco both sell to domestic consumers at relatively high prices, while
offering excess capacity on the U.S, market at substantially Jower prices. (GAQ/RCED-91-88, 57).
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original investment in the three enrichment plants was $2.8 billion. (Bowring, 57). While much of the
plant was depreciated prior to commercial use, the book value of the enrichment facilitics plus net
working capital on January 1, 1969 when service to commercial customers began was $1.5 billion.
(Coopers & Lybrand, 24). The EEI estimate was deemed unusable because they valued the initial plant,
equipment, and inventory at zero (in contrast to all other evaluators), and therefore have imputed no
interest on this tied up capital over the past 20 years. In addition, where imputed interest calculations
were done, EEl assumned that interest payments would not start until one year after incurring the expense.
(Coopers & Lybrand, 20). We were unable to back out these assumptions to generate an estimate for our
calculations.

The DOE Estimate

The main differences between the DOE estimate and the Smith Barney/Coopers & Lybrand, and
GAQO estimates are in the choice of interest rates used in imputed interest calculations, and in the
exclusion of the costs of the abandonment of the gas centrifuge diffusion plant and excess gaseous
diffusion capacity (the closure of the Oak Ridge facility). (Smith Barney, 62). Again, whether or not the
capital write-offs are included in the recoverable asset base, they still constitute a subsidy to the enterprise
since a private entity would have to write off the assets against pre-tax net income, and reflect the losses
somehow in pricing or their future cost of capital (if current equity holders lost value future investors
would charge a higher risk premium). Accepting both DOE's interest rate decision and past capital write-
offs would yield a net subsidy of $3.0 billion over a period of loss from 1986 to 1989. The shorter period
of loss more than offsets the lower capital loss figure, yielding higher annual payment estimates than in
the GAO figures.

The GAQO Estimate

The main difference in the GAO estimate is that GAO does not recognize historic write-offs of
defunct assets and investments that DOE recognized in the early 1980s. Their resulting estimate of $10
billion includes four categories that bear adjustment for our purposes (Smith Barney, 62; Coopers &
Lybrand, 25-33).

o Unexpended Appropriations: funds allocated but not spent should not be included as a subsidy.
{Subtract $0.2 billion).

. Appropriations included in the uranium enrichment budget but not deemed related to the
Uranium Enrichment Enterprise. (Subtract $0.85 billion).

. Exclusion of value of in-kind enrichment services provided to the federal government and

subtracted from net unrecovered capital. (Subtract $0.8 billion).

These adjustments yield a revised GAO estimate of $8.15 billion ($10b-$1.85b) over a period of loss of 21
years (1969-1989, inclusive).

The Smith Barmey/Coopers & Lybrand Estimate

One of the main differences between the adjusted GAO estimate above and the Smith
Barney/Coopers & Lybrand (SB/C&L) estimate lies in the interest rate used on outstanding capital. Both
methods are rational. The GAO estimate incorporates the annual cost to the government of having its
funds tied up in the enrichment facility. The accounting firm assumption of the 1969 long-term bond rate
treats the enterprisc as a private facility which financed all of its capital needs in the least expensive
manner at start-up. The SB/C&L estimate, including what they call "policy decisions” such as capital
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write-offs, is $4.5 billion. Since the recognition of capital losses in the mid-1980s reflects poor investments
from the earlier time frame, the period of loss for the this cstimate is 1986-1989. The shorter time frame
yields higher annual payments.

Subsidv Accruing to the Comunercial Sector

Until 1969, all enriched uranium produced by the Uranium Enrichment Enterprise was used for
military purposes. (Coopers & Lybrand, 24). Since that time, a portion of production has continued to
go to the defense sector. Although the civilian share of SWUs produced for civilian purposes to total
SWUs is almost exactly 50 percent (Montange, 17), using this as an allocation factor would be erroneous
since the subsidy calculations begin in 1969, not in the beginning of the enrichment facility life. Therefore,
the allocation of costs to the commercial sector (both U.S. and foreign) is based on the 88.7% of SWUs
produced since 1969 that went to commercial purposes. (Schmitt, 10/92).

Decommissioning and Decontamination (Dé&D)

The three enrichment facilities (all based on the gaseous diffusion technology) are extremely old.
They were constructed and operated during a time when environmental issues were irrelevant. There are
extremely large costs associated with both decommissioning (closing) the facilities and cleaning up the
sites. There is also a wide range of estimates regarding the costs of this cleanup.

DOE estimates the total cost of decommissioning and decontaminating the three plants at $3
billion, with $1.404 billion to be paid by commercial customers via enrichment surcharges. This figure
for some reason excludes costs such as pre-D&D maintenance and surveillance at the Oak Ridge Gaseous
Diffusion Plant and Rernedial Actions at all three enrichment plants. (UEE 1989 Annual Report, 35). Since
DOE is accruing for these items also, our estimates of D&D shortfalls are net of these additional items.

An additional $2.25 billion charge on the commercial sector to cover enrichment D&D costs via
a supplemental charge on nuclear utilities was included in the Energy Policy Act of 1992. The Act created
a special $150 million/year inflation-adjusted charge earmarked for enrichment D&D. The charge lasts
for 15 years, and is capped at total outlays of $2.25 billion (also adjusted for inflation). (DOE, '92 Bill, 17).

The Uranium Enrichment Enterprise is accruing funds to cover the $3 billion level of D&D costs
over the projected lives of the facilities. Provision for closure and cleanup at the Oak Ridge Gaseous
Diffusion Plant, which has already closed, is much greater. (FY 1989 Enrichment Annual Report, 35). As
mentioned above, additional accruals for pre-D&D activities and remedial action are on-going as well.
All of these accruals represent the total of a series of payments in nominal dollars. We convert them to
1989 constant dollars to make them comparable to our other estimates.

Since experience thus far suggests significant clean-up shortfalls if only $3 billion is available, we
do not use the DOE estimate for our low estimate of total D&D costs. Alternative estimates of the total
D&D cost are much higher than the DOE estimate. Initial site characterization is far from complete and
has already found a wide range of problems. Furthermore, "past experience indicates that such costs
increase as more information becomes available.” (GAO, T-RCED-90-101,10). Problem areas include many
leaking underground storage tanks, violations in the use of PCBs, out-of-compliance air emissions with
asbestos and radionuclides, and potentially large problems with hazardous wastes. (Smith Barney, 68).
Smith Barney estimates the cost of decommissioning the Oak Ridge plant alone could reach as high as $8
billion. Applying this standard to the three plants vields a potential liability for cleanup and
decommissioning of $24 billion. (GAQ, T-RCED-90-101, 10; Smith Barney, 82).
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DOE contractor studics, done by firms involved in the cleanups, have estimated a range of $14
to $29 billion (1989$).* The Smith Barney estimate falls within this range. We view the contractor
estimate to be far more likely than the current DOE estimate given current experience and the magnitude
of unknowns on the site. Our high and low estimates for uncovered D&D costs are reduced by current
accruals for D&D and for the recently added decommissioning surcharge. While the period of cleanup
has been estimated to be between 25 and 37 years by two engineering firms who estimated the cost of
Dé&D for DOE (TLG, p. 45; EBASCO, figure 5.4-1), we annualize the D&D shortfall over the commercial
service of the facilities. This approach is consistent with our annualized estimates in many other program
arcas. The commercial life of the facilities is 36 years, from 1969 when commercial operations began
through 2005 when the last facility is scheduled to close. (EBASCQ, 2-1).

We follow the DOE allocation of D&D costs between the defense and commercial sectors in their
annual reports. Forty-seven percent of the total D&D shortfall is allocated to the commercial sector. The
D&D subsidy estimates on the UEE worksheet are net of special charges levied on nuclear utilities in the
1992 Energy Policy Act.

Gas Centrifuge Facilities. Cleanup costs for the abandoned gas centrifuge facilities are expected
to total $187 million. (GAQ/T-RCED-89-54, 3). The costs are incorporated in the contractor D&D estimate,

Other Subsidies to the Enrichment Enterprise

Nuclear Regulatory Commission Licensing. Being government-owned, the gaseous diffusion
plants are exempt from NRC licensing. The cost of licensing and compliance, according to DOE, ranges
between $5 million and $153 million per plant. (Smith-Barney, 87). Although the NRC suggests the lower
end of the range is reasonable, the age and size of the facilities, in addition to their pivotal role in nuclear
non-proliferation (since they can produce weapons-grade material), suggests the high end is a better
figure. While the facilities are currently regulated for safety and compliance by government officials, the
oversight appears to be less stringent than that required by NRC. (Smith-Barney, 87-89). Smith-Barney
estimates that licensing costs and compliance fees are likely to run in the range of $181 to $379 million,
and notes that

principally due to the seismic issue and today’s more restrictive safety criteria (compared
to the standards applicable when the plants were built), there is some question as to
whether or not the UEE's facilities can be licensed on any schedule at any cost. (Smith-
Barney, 87).

The NRC will have oversight for the gaseous diffusion enrichment facilities once they are
privatized, under conditions laid out in the 1992 Energy Policy Act. (DOE, ‘92 Act, 16). Since these cOsts
will be borne through privatization, and since UEE did have some government oversight in the past, we
do not ascribe a value to this subsidy here. However, it is clear that the laxer standards for UEE, since
it was publicly owned, reduced compliance costs in the past. Had these costs been borne by UEE, rather
than by the surrounding population and ecosystem through higher risks of accident or damage, the
magnitude of unrecovered costs would likely be higher.

"The contractors were EBASCO Services, Ine,, Martin Marictta Energy Systems, and TLG Engineering. The General Accounting
Office’s audit of annual payments required to cover D&D yielded an estimate of $500 million /year, indexed to inflation, similar to
our high estimate. (GAQ, RCED-92-77BR, 2).
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Insurance. Not being required to purchase environmental liability insurance reduces the costs of
operating by placing risk on the taxpayers. In essence, the enrichment facilities are self-insured. Qutlays
for environmental remediation may be viewed as retrospective premiums. As mentioned at the beginning
of this chapter, the impact of retrospective premiums on behavior and risk minimization may not be not

optimal. However, financially it is an acceptable proxy since DOE has begun to incur the cleanup costs.
Therefore, we treat the subsidy as zero.

Federal government indemnity from other forms of liability, such as for negligence, do confer
subsidies to the enterprise. The Price-Anderson indemnification on liability, even for gross negligence,
extends this lability subsidy further, to all contractors and suppliers. Subsidies from these programs to
UEE could not be quantified.

Rate of Return and Tax-Exempt Status. The government investment, by not requiring a positive
rate of return, reduces the cost of providing enriched uranium services for commercial utilities. The tax-
cxempt status of UEE reduces the cost structure still further. Since UEE competes with other providers
of cnergy services (oil refineries and electric-utilities both upgrade fuel inputs for the final user, an
analogous service to uranium enrichment), these factors provide a significant barrier to entry for
substitutes.

The private market rate of return required on the Enrichment Enterprise, a multi-billion dollar,
high risk investment, is likely to be quite high. Estimating this return is problematic. However, a recent
study by the Energy Information Administration calculated that UEE would need to earn between $290
and $1.44 billion (1989%$) more than it currently does in order to earn a 15% operating return on the value
of depreciated assets. (EIA, 16).” The range of values reflects the controversy in measuring the book
value of UEE's assets, as discussed in the above on unrecovered federal investment. Since the 15% rate
of return is a pre-tax retumn (EIA, 65), it implicitly includes the value of UEE's tax-exemption as well.

However, it does not include the projected shortfall in D&D funds. Therefore, to generate an
upper bound estimate of the subsidy to UEE, the $1.44 billion subsidy from UEE's tax-exemption and rate
of return would need to be added to our high estimate of $142 million measuring the annual commercial
Dé&D shortfall. This would yield a total 1989 subsidy of $1.58 billion.

Unsecured Long-Term Power Contracts. The uranium enrichment enterprise, anticipating
burgeoning demand for enriched uranium during the 1970s and early 1980s from new power plant
construction, entered a number of long-term take-or-pay contracts with the Tennessee Valley Authority
for power necessary for enrichment. These contracts led TVA to construct new units. UEE, however, did
not make similar requirements to purchase enriched uranium with jts nuclear utility customers, for whom
the new TVA capacity was ultimately being built. As a result, all risk for changes in market demand for
enrichment services rested with UEE, rather than being shared by the beneficiary parties as would likely
have occurred in private market transactions. When the market collapsed, UEE was forced to pay (after
losing a court battle) TVA $1.8 billion, of which $465 million was due in 1989. (TVA Information
Statement, F-15; 1990 Uranium Enrichment Annual Report, 32). Although these payments are already
reflected in the UEE losses presented above, they are a good quantification of the subsidies associated with
federal government uncompensated risk-bearing for private industry.

“This price increase would not be supportable at current market prices. However, it demonstrates that UEE purchased too much
capital or did not charge adequate prices when it could have passed them through to the market, or both.
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Depreciation Rate of Uranium Stockpile. The enrichment of uranium involves increasing the ratio
of Uraniumy,; atoms to other forms of uranium (primarily Uraniumy,), since U-235 is much more
fissionable than the other isotopes. (EBASCO, 2-2). As more U-235 is removed from natural uranium to
enrich the uranium fuel, the process of removing the remaining, more diluted, U-235 gets progressively
more expensive. According to one analyst (Montange, 10/13/92), DOE has used a larger amount of
natural uranium, but removing a smaller proportion of available U-235. Since the encrgy needed to
remove U-235 increases as the concentration of U-235 in natural uranium decreases, the approach used
by DOE saves money.

However, while the remaining uranium does have some recoverable U-235 remaining, the cost
of recovery may be substantially higher than for the first increment, This makes the fuel-value of the
semi-depleted stockpile lower. To reflect this lower value, the depreciation of the stockpile value in UEE’s
books would have to be accelerated rather than straight-line. According to Montange, UEE overstates the
value of the stockpile, which is treated as an asset. This improves the apparent operating performance
of the facility, partially justifying lower-cost sales of the final product. No subsidy estimate is included
for this practice.
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Uranium Enrichment Enterprise

Part 1: Unrecovered Govemnment investment in the Enterprise

Esimator Amount Penod of Loss ¥Ys. o Disownl  Amwal
{Bdbansz) Stan (5] Acaus Rate Charge  Sauwce
{n 2
Rewised General Accting. Office B 42 1969 1989 21 0.0632 2029 Smith Bamey, 61, Coopers & Lylvand, 56, See aceompanying text
Department of Energy 3 1986 1989 4 0.0832 6825 Smith Barnay, 61; Coopers & Lybvand, 56,
Smith-Barhey/Coopers & Lybrand 45 1986 19849 4 00778 1,008 Smith Barney, 63; Coopers & Lybrand 56, 27, RATESZ WK1
Low Est  High Est

Annuakzed Unrecovered investment 2029 100149

Commarcial Share (see Part 2) 8827%  B82T%

Net Subaidy 1o Commercal Secior 1791 B84 4
Notes to Part 1.
(1) Since a signif partion of the ur ted tment in UEE represents acorued interest on unvepaid capital, the various estmates were discounted

using the same methadology employed in the calalation of imputed interest, Thus, DOE (after 1986) and GAD mputed interest based on the historical weighted
average rate for all outstanding government debt. Smith-Bamey, based on work by Coopers & Lybrand, feit that using th long-term bond rate available
in the first year of the investment is more aporopriate. The rate shown here for them is the 30-year T-Bond rate in 1986,
(2) The annual charge is the nominal payment needed each year o accrue the unrecoversd capial dunng the period of loss. These payments acerus interest
at the rate of the discount factor shown above

Part 2: Darivation of Allocatior: Between Defanse and Commercial Sectors

U.S. URANIUM ENRICHMENT ENTERPRISE SHIPMENTS OF SWL's FY1969-89
{SWU's in Thowsands)

Year Delorsa Civilian Yeox Delense  Civiian
Enfichment Ervichmont Ernchment  Ervichment
1669 2,580 1,247 1680 845 10,378
19870 2416 3,265 1981 1,379 10,877
1971 1,845 8410 1682 1538 14,155
1872 253 6,173 1883 1,281 14177
1973 51 7912 1984 1,710 11,196
1474 346 15,783 1985 1,447 10,060
1975 606 £366 1985 1,820 8823
1976 G927 11,654 1887 1,777 8,297
1877 1,652 10,817 1968 1,862 10,583
1878 1,332 12,730 1989 1,037 11,823
1875 908 14,661
Total 28083 21377
% of Tot. Shipments 1M.7% 8B.3%
Notos to Part

(1) SWU's rafer 1o "Separative Work Urits * the measire of errichment services.

(2) Prior to 1969, all sales were defense-elaled. Some of hese pricr ennchment services were in inveniory and may have gone o the
commercial sactor, alhough the above numbers do not reflect ths. All estimales of uvepaid debt also begn in 1969

(3) Data for 1990 wara 541 SWU's to e defense secior and 10,182 to the civilan sector.

Sowrce. Eugene Sehmitt, Offic of ranium Enichment, U.S. DOE. Oclober & 1502
Part 3: Decommissioning and Decontamination (D&D) Cost Sharing
Casrent DOE Accrual $Bilins
Estimated Cost for DD, all 3 plants

Commeraal Share
Actual Ratic of Commeraal/Delense Sharas

3 Summation of nominy past and fulre payments
1.404 DOE Administrative Dectsion
45 80F Note 1

Notgs to Part

(1) This eskmale is used in the alocalians below, and differs Fom the gure in Part 2 because D&D costs wers incutred going badk to the baginnng of
UEE. whils the calaulabon of unrecovered costs began enly in 1969, The breakout shown is from the 1989 UEE Annual Report, p 35
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Part4; Cost Estimates for Decommissioning & Dacontamination

Shillons
A. DOE Eslimated Cost, Nominal Valus 3 FromPwt3
DOE Acarual, Constant 1988% 246 Constant 1989%; From Part 5
Phus current acarual for site remediation
not elassified by DOE as D&D

1. Pre-D&D maintenance snd survedlance at

Oak Ridge 0.4 Constant 19898; From Part 5
2 Remadial Actions at al Threw Sites 081 Constant 1989%; From Part 5

Totl DOE Accrual® 150

“Although kttle of this scerual has been paid out in cash, so long as it is reflected in UEE financial statam ants, the unrecovered

federsl investment shown in Part 1 woudd relect the lossas. The addifional DOE secrunls reflect associated costs to e avilian usars of VEE for
temediating the sites, but whic for no dear temson are exduded from DOE's tofal of current D&D acoruals. Thass iterms are added to the $3 billan totl
Yo avoid double couniing eirors when netting the DOE DAD accrual kom cantractor DAD salimates balow,

B. Smit-Bamay Esmate
Est. Cost of Decammiss. he Oak Ridge Plant 8 1989%; kom Smith Barney, p. 82; GAD/T-RCED-80-101, p. 10,
Extrapolation to Clamup of 3 sites k2
——Bilions of 1952 Dolars— —Hilions of 1909 Dol —
Loww Lower
D. DOE Conlracior Estimates Bound  Expecled HighEst | Band Ewpeclsd HghEst  Souce
Cleaning of Buikdings and Equigment nz 161 2415 1038 1483 2224 EBASCO Services, Inc., quoled in GAOMRCED-@Q-BR, p. 2
Remedial Acion, Suraunding Sait and Water 3 3 3 276 27 276 Martin Manetia Enwrgy Systems, quoted in GAO/RCED-92-77BR, p. 2
Canversion and Dispoaal of Low Leve!
Radioactive Lranium Wate Sreams 13 18 41 1.20 1.75 3.78 Martin Marietta Energy Systems, quoted in GAO/RCED-82-778R, p. 2.
Totsl D&D Costs 1557 4l N 1434 19.34 2878
TLG Enginesring Estimate 139 187 1280 1538 TLG Enginearing, p. 5. Covers same scope as EBASCO sty

md TLG estimate is inside the ERASCO range.
“Estimaies were converied ¥ 19695 using GDP implicit price deflakr data om the “Survey of Current Business,” Dec. 1992, p. 33. GDP rather than GNP deflatws
were used in this instance due 1 changes in federal data collecion which Siopped publishing GNP deflaiors in the ewly 1990s. The end-of-year 1991 price delater was used
imlmdmmnﬂydmnplm,wmnlmroﬁm;ﬁmhuly 1952 when the ccniraciors ware assembiing cost factor inputs for thir studies.

E. High and Low Eximaine - Most Likly ip be Acciawle Scenario; Coniracior Estimains

LowEst  HighEat
(Bitions of 1900%)
Total Estimated D&D Costs 1434 15.38
Levss Current DOE Acorual for DaD as0 350 Ses Parts 4A and &; inciudes future accruals ihrough eniched uranium sales.
Net DAD Expecind Sharttal 1084 1189
Commercial Share 46.80% 45.80% From Part 38 sbove.
Neot D&D Subwidy Ib Commarcial Fission &n 7.20
Less Spedal DAD Charge on USiites 207 207 The Enwrgy Policy Act of 1992 levies a lotal of £2.25 tilkion (real 195Z8) in DAD charges over 15 yaws.
Subwidy, net of special charges 464 513
Period of Undersccrual 3% 35 Nole {
Estmated Red inievest Rais 0014 0 Roflects he payout of cash as itis collected; se0 Nots 2.
Annualized Payment ($MBlions) 100.0 1424 Note 3

Notes o Part 3E:

(1) Tho&ﬁdmunpllnunbogmw\ddmhmwdduwhIﬁw,mdnmmdmhzws,lpuioddwm.

(2 The 1.4% rate is the historical, inlaion-adjusted yield on long-term govermment bonds batween 1925 ad 1990 (Ibbotson, 76). The govermnment yield was
chosen since the deficitin UEE was fi d through g t #ng. Thomrlhdhnuumdbdﬂhhﬁghuﬁmmmmhhdhtmowngwilbo
coouring as the kinds are accrued for much of the accrual period. As aresmit, there may be no unspant colecions on which % eam a rekrn.

3 TﬁohhumlmhlmhimsmdodbvhdityD&Dbyhomddhoplm\-dD&Ddbn
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Part 5: Conversion of Nominal DOE Aceruals For D&D and Related Costs to Constant 1989%

A. Currant Nomnal Aconual

Pra D&D Remedial
Year Cost  D&D Aceruals work @ ORGDP Action
Actruad Nominal 19808 Nominal 1989% Nominal 1989%
1988 415 432 182 200 274 285
1989 58 58
1980 58 5
1991 58 53
1992 58 51 These payments are DOE s planned accrual of D&D funds over the remaining facility lite.
10493 58 49
1534 58 47 Sources: DOE, UEE Annual Reports, 1988 (pp 30,35) and 1989 (p. 30)
1995 58 45
199% 58 43
1697 58 41
1998 58 40
1899 58 8
2000 58 38
2001 58 35
2002 58 kki
2003 58 32
2004 58 ll
2005 58 2
1,404 1,151
Drscount Factor 00435 Equal to the cumulative average growih rate in the GNP implicit price deflator between 1950 and 1990

B. Summary of Adpstments v DD Inputs Shown in Part 3

Totad DOE Acensad Commerdial Share Total Costs
Nominal 19898 (19808)
Percentage of Tota! Costs Commercial 0.488 From Part 3
D&D 1,404 1,151 2.458
Pre-D&D Work at Oak Ridge 182 200 427 Adjustments in Part 5A represant commercial share only. These are
Remedia Ackons 285 285 610 scaled up to refiect the total cost, the neaded input for Part 4€
Total 1,881 1,636 5,496

Adusiment of Enargy Policy Act UEE Callactions 1o 19898

Total Cofiections, Real 1962 $:
Tolal Collections, 19895

Bilhons
2.25
207 See note in Part 3D for details on conversion

Part€: Summary of Annual Subsidies to Uranium Enrichment

Unrecovered Capital
D ioning and Decontamination
NRC Licensing
Inswrance
No Required Rate of Return
Tax-Exempt Operatng Staus

Tokl

Notes to Part &

(1) Alow esbmate nduding an impuled rate-of-reburn was not done because our low eskmates include diract costs 1o the

lowEst  High Est
(Mikions of 1989}

1791 B84 4
100.0 1424
NQ NQ  Ses accompanying txt for discussion.
NQ NQ See panying text for di
NO NQ See panying text for d
NQ NQ  Swe accompanying text for discussion,
2791 1,026.8

reducs the cost szuciute of the enterprise. is not a drrect cast to the federal governmant,

{2) "NQ” reters 1 "Not Quaniified *

Sourcss for UPE Worlaheo!

Coopars & Lybrand. *Unrecovered Govermment Costs of e Uraniuim Enfichment Enterpnse,” May 1990. Praparad for the Smith Barney shudy.

EBASCO Enginearing, *Preliminary Cost Estinate: Decon. & Decomm. of the Gaseous Diffusion Plants.” Sept 1991, Prepared for DOE.
Ibbotson Assodates. “Stodks, Bands, Bils and Inflakion: Market Results from 1926 1o 1890," 1991 Yoarbook

Smith Bamey. Harris Upham & Co. *United States Uranium Ervichment Enterprise, An Independent Financial Assessment” May 1990, pp. 77-82.

TLG Engineering. "Prefiminary Cost Estimata bor D&D of the Gaseous Diffusion Plante." Sept 1991 Doc. 514-25-000.
T U5 DOE."HR. 778, Tha Energy Policy Act of 1992 As Passad by Congtess,” Oct 15, 1942,
U'S DOE. “Uranium Entichment Annual Report,” for the years 1967-1990

U.S GAD, "Comments on Smith-Barnety's Uranium Enfichment Analysis * Testimony of Victor Rezendes . Director of Enexqy izsues, 79090, T-RCED-G0-101

US GAQ. “Uranwm Ennchmant Analysis of Decontaminaton and Decommissoning Scenanos,* November 1981, RCED-02-77BR
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DOE: NUCLEAR WASTE FUND

The Nuclear Waste Fund is a supposedly self-financing fund collected from generators of
radioactive wastes and used to develop the technologies and facilities necessary to safely dispose of the
nation’s nuclear wastes.® The Fund is financed through a 0.1 cent/kWh fee on nuclear-generated
electricity. In return for these payments, plus a one-time levy of $1.452 billion to cover the costs of wastes
generated prior to the establishment of the fund in 1983, "utilities are relieved of further financial
obligation for waste disposal." (GAQ/RCED-90-65,2). Since the facility will also handle some defense-
related nuclear wastes, the defense share of the facility has been set at 14.9% if there is onc repository
built, or 17.3% if there are two. (Nuclear Waste Fund Fee Adequacy, 11/90, 13).

Subsidies from the nuclear waste fund can take five forms: incorrect projections of receipts and
facility costs; insolvency of contributors prior to payment; its tax-exempt status; its lack of a required rate
of return on invested capital; and uncompensated risk bearing by the public and the States. For the
facility cost projections, contributor insolvency, and uncompensated risk bearing, the current cost to
nuclear utilities appears to be lower than the actual cost to the country, reducing the current private cost
of providing nuclear power. The tax-exempt status and lack of a required rate of return also reduce the
current cost to nuclear utilities, increasing the barriers to entry for non-nuclear energy alternatives.

Incorrect Projections of Receipts and Facility Costs

The Fund is intended to recover all costs associated with researching, constructing, and operating
the nuclear waste depository, now limited to the Yucca Mountain site in Nevada®® Every year, the
Department of Energy must estimate whether the current levy is sufficient to meet projected program
needs as per the Nuclear Waste Policy Act of 1982. These assessments have, every year, determined that
the current levy is, in fact, sufficient to meet facility needs.

This estimate is subject to a great deal of uncertainty, however. First, the estimates assume a
program life of 100 years (GAO/RCED-90-65, 10), requiring that assumptions hold over an extremely long
time period. This includes assumptions on real interest rates and inflation rates, both very difficult to
predict with any accuracy. Since the fee is not indexed to inflation, incorrect inflation estimates can have
serious repercussions. In addition, revenues are dependent on how many utilities generate how much
electricity (thereby paying into the fund for each unit), over how long a period of time. DOE estimators
assume that the average reactor will last 40 years (as of 1987); state regulators assume 30-35 vears. DOE
estimates assume no decline in performance as reactors getolder, and that average industry capacity factor
will increase gradually to 65% in 2000 and 70 percent in 2020. The capacity utilization table on the next
page suggests that even capacity factors do not always move in a predictable manner. In fact, three
government studies in the 1970s, and one in 1985, found dramatic declines in capacity factors as the plants

“The fund was originally earmarked for use only for nuclear waste disposal. Beginning in FY92, $19.7 million / year can be used
to pay for Nuclear Regulatory Commission oversight costs of utilities (OMB ‘92, 4-1154 - 4-1157). In addition, there have been some
violations that have recently come to light where money from the Fund has been used for discretionary (self-initiated) R&D by the
DOE laboratories. In FY 1988, $1.3m was assessed from the fund for non-nuclear waste uses; in FY 1989, this rose to $1.42m. This
amount is deducted from our high estimate of the Nuclear Waste Fund subsidy. (US GAO, Encrgv Management: Better DOE
Controls Needed Cher Contractors’ Discretionary R&D Funds, December 1990, p. 41).

*There is some uncertainty whether there will be one or two repositories. The currently authorized capacity at Yucca Mountain
(70,000 metric tonnes) is less than the projected need for disposal capacity (96,000 metric tonnes of waste) - cven if no new reactors
are built. (Chapran. 232).
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Federal Energy Subsidies: Energy, Enviroumental, and Fiscal Impacts

aged.” With no new plants built in the US. in over a decade, it appears that the industry average
capacity factor will decline over time, rather than rising or staying stable as necessary to meet revenue
projections. Interestingly, DOE studies after 1985 assume no decline in capacity factors of aging plants,
though no study was done to support this revision,

DOE does make projections in a worst-case scenario in which no new reactors come on line to pay
into the fund, reducing errors of underestimation in this area.

Historical Capacity Factors of United States Nuclear Reactors

Year Capacity
Factor
1973 53.7%
1974 47.9
1975 56.0
1976 54.9
1977 63.4
1978 64.7
1979 58.5
1980 56.4
1981 58.4
1982 56.7
1983 54.4
1984 56.3
1985 58.0
1986 56.9
1987 57.4
1988 63.5
1989 623

Source: "Nuclear Power Plant Operations,” Energy Information Administration Monthly Energy Review,
February 1990.

*Us. Department of Energy, Update: Nuclear Power Program Information and Data, DOE/NE-0048/8, Feb. 1985, p. 57; and a
1972 study by the Atomic Energy Commission (WASH-1139), & 1975 update by the Energy Research and Development
Administration (update to WASH-1139), and a 1970 Sandia National Laboratory study (NUREG/CR-0382 and SAND 78-2359). Cited
in Kriesberg, 11/87, p. C-7.

B4-76

PDF compliments of www.earthtrack.net



Energy-Related Federal Agency Activities

In addition to uncertainty regarding model assumptions, there is uncertainty associated with the
actual costs of facility construction. The estimated costs of the Yucca Mountain facility increased
approximately $8 billion between 1983 and 1988.*' (Chappie, 1453).

From the level of uncertainty involved with all aspects of projections it is clear that there is a
significant possibility that it will be underfunded. Even DOE’s own models show fund shortfalls if
average inflation or real interest rates are off by even 1% over the 100 year model period. All net fund
estimates include interest earned on the positive fund balance during the earlier years,

Low End Estimate. We assume DOE’s model is correct and that there will be no shortfall in the
fund, yielding zero subsidy.

High-End Estimate. We assume that GAO's estimates of fund shortfalls, due to the items listed
above, is correct. This yields an end of facility life fund deficit of $45.8 billion for a one-repository system
and $80.2 billion for a two-repository system (in 1989%). (GAQ/RCED-90-65, 39). Using information
provided by GAO on the expected duration of fund collections, and the expected life of the facility, this
large deficit is converted into annual payments which, if collected during the time the waste fund accepts
waste, would provided enough funds to avoid a shortfall. (Our high-end estimate is based on a 1-
repository system).

Insolvency of Contributors Prior to Repayment

Although current fees are collected on a current basis, payment of the one-time assessments to
fund government handling of waste generated prior to 1983 was not. Utilities were given the option of
paying in full by June 30, 1985 with no interest; in 40 quarterly payments with interest; or in a future
lump-sum payment (including interest) by January 1998.% This payment method gives rise to subsidies
through the interest rate charged, and through the potential default on obligations to pay.

Interest Rates. The unpaid balance accrues interest at the government’s rate of borrowing until
paid in 1998. The cost of capital for these utilities, especially those with insecure financial conditions (sec
below), would be higher. While the utilities who deferred payment are definitely being subsidized and
should be included in our high estimate, we assume that our estimate of the subsidy to the Waste Fund
overall would not change, and that the low interest payments are already reflected in the size of the fund
deficit at closure.

Default on One-Time Pavment. According to the Inspector General of the Department of Energy,
11 of the 17 utilities who chose to defer payments until 1998 are in uncertain financial position and may
not be solvent to pay. (DOE/1G-0280 cited in GAO/RCED-90-65, 45). These 11 utilities owec a total of $2.1
billion in interest and principal by 1998. (DOE/IG-0280, p. 1).

Low-End Estimate: Zero; all utilities will pay their debt in its entirety.

‘'Between 1983 and 1986, estimated cost of building a facility increased by between $2.1 and $10.4 billion (range estimates). This
corresponds to a percentage increase of between 9.5 and 45.8%. (GAQ/RCED-87-121, 48).

“*The assessed interest rate is the 13-week Treasury bill rate compounded quarterly between April 7, 1983 and the first pavment.
Under the option of 40 quarterly payments, once the first pavment is made, interest is calculated at the 10-vear Treasury note rate
in effect at the time. (Office of Civilian Radioactive Waste, 1989 Annual Report, 39). These interest rates are probably sigmificantly
lower than the atilities’ costs of borrowing,.

B4-77

PDF compliments of www.earthtrack.net



Federal Energy Subsidies: Energy, Environmental, and Fiscal Impacts

Hijgh-End Estimate: Based on the concerns expressed regarding utility solvency, we assume that
only 50% of the amount required will be repaid. This gencrates an expected loss of $1.05 billion in 1998
at the facility opening. Using the period between 1985 (when utilities could pay in full without incurring
any interest charges) and January 1998 when the payment is due, and a discount rate of 6.804% (the
average of the monthly average 3-month treasury bill rates between 1985 and 1989 as a proxy for the
interest rate on the 40 quarterly payments - see note 42), we calculate the annual payment that would be
needed to avoid a shortfall.

Uncompensated Risk Bearing bv the American Public

Upon payment into the waste fund, the power plant liability for nuclear waste shipments ends.
It is the responsibility of the federal government to package the waste, ship it to the disposal site, dispose
it, and monitor the disposal site. All of these activities involve risk; risk of spills, accidents, material loss,
exposure of the population to radioactivity, etc. All of these risks are borne by citizens, especially by
those on rail or highway transport routes to Yucca Mountain, cssentially for free, since the government
and all contractors are indemnified under the Price-Anderson Act. (Kehoe, 3,4). With one disposal site
in Nevada, but with nuclear plants all over the nation, some of the wastes will be shipped for thousands
of miles. It is clear that

Government responsibility for ultimate waste disposal removes significant uncertainties
from those investing in nuclear power production. (Bowring, 63).

The risks are not insignificant, and should be regarded as subsidies. We are, however, unable to quantify
them and include them here.

Lack of a Required Rate of Return and Tax-Exempt Status. The lack of any required return on invested
capital, along with an exemption from paying federal income taxes, both reduce the costs of handling
nuclear waste. These benefits do not exist for competing fuels. Hazardous and combustion waste from
coal burning, for example, must be disposed of at facilities which are often privately owned and operated.
The disposal prices, unlike that for nuclear waste, must be high enough to provide an adequate after-tax
return for the operator. As with uncompensated risk bearing, these subsidies do not appear in our total.

Decommissioning

Decommissioning one or more nuclear waste facilities at the ends of their productive lives is
included in the DOE Waste Fund Fee Adequacy Assessments. We assume that the provisions for
decommissioning are sufficient and that there is no additional subsidy in this area.

Sources on the Nuclear Waste Fund

Bowring, Joseph. Federal Subsidies to Nuclear Power: Reactor Design and the Fuel Cycle. Pre-publication
draft. Washington, DC: Energy Information Administration, March 1980.

Chapman, Duane. "Decommissioning and Nuclear Waste Policy: Comprehensive or Separable?" The

Energv Journal, V. 12, 1991, pp. 247-254.

Chappie, Damon, et al. "Looking Back at the 100th Congress: A Review of Activity on Environmental
Legislation,” Environment Reporter, 11/11/88, p. 1453.
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Department of Energy, Office of the Inspector General.  Accuracy of Fees Paid by the Civilian Power
Industry to the Nuclear Waste Fund (DOE/1G-0231, October 26, 1986).

Department of Energy, Office of the Inspector General. Followup Review of Fees Paid by the_Civilian
Power Industry to the Nuclear Waste Fund (DOE/ 1G-0280, March 26, 1990).

Kehoe, Keiki and Welch, Kathleen. $100 Billion_in Contracts: Not a Pennv at Risk: The Safetv Implications
of the Price-Anderson Act on the Department of Energv’s Nuclear Contractors. Washington, DC:
Environmental Policy Institute, February 1, 1988.

Kriesberg, Joseph. Haste Makes Waste: Accelerated Nuclear Waste Program Could Squander Billions of
Consumer Dollars. Washington, DC: Public Citizen Critical Mass Energy Project, October 1987.

Kriesberg, Joseph. Too Costly to Continue: The Economic Feasibilitv of a Nuclear Phaseout. Washington,
DC: Public Citizen Critical Mass Energy Project, November 1987,

U.S. DOE, Office of Civilian Radioactive Waste Management. Annual Report to Congress, December 1989,
DOE/RW-0216.

US. DOE. Office of Civilian Radioactive Waste Management. Nuclear Waste Fund Fee Adequacy: An
Assessment, November 1990.

U.5. DOE. Office of Civilian Radioactive Waste Management. Nuclear Waste Fund Fee Adequacy: An

Assessment, March 1986.

U.S. GAO. "Nuclear Waste: DOE Expenditures on the Yucca Mountain Project,” Testimony of Judy
England-Joseph, Associate Director, Energy Issues, before the Senate Subcommittee on Nuclear Regulation,
April 18, 1991. GAO/T-RCED-91-37.

U.S. GAO. Nuclear Waste: Changes Needed in DOE User-Fee Assessments to Avoid Funding Shortfall,
June 1990. GAQ/RCED-90-65.

U.S. GAO. Nuclear Waste: DOFE’s Method for Assigning Defense Waste Disposal Costs Complies with
NWPA. GAO/RCED-89-2, February 1989.

U.S. GAO. Nuclear Waste: DOE Should Base Disposal Fee Assessment on Realistic Inflation Rate, july
1988, GAO/RCED-88-129,

U.5. GAO. Nuclear Waste: A Look at Current Use of Funds and Cost Estimates for the Future. August
1987. GAO/RCED-8§7-121.

U.5. GAO. Nuclear Waste: Quarterly Report as of March 31, 1990. February 1991. GAO/RCED-91-55.

US. GAO. Nuclear Waste: Status of Actions to Improve DOE User-Fee Assessments, June 1992,
GAQ/RCED-92-165.

U.S. Office of Management and Budget. Budget of the United States Government, Fiscal Year 1992.
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DQE: Nuclear Waste Fund

Part 1. Shortfall in Accrual for the Nuclear Waste Facility Since Fund Initiation

One Repomiory Two Reposiiory
System Systam
Fubre Value of Facility Shortfal 44.000 77.000 GAQ, 39 - In Constant 1988 Dallars
45814 80174 Infiated to Constant 1989 Dollars

(1) Assumes no new orders lor nudear reactors, capping the reactors paying into the fund at cument capacity

Part 2; Time Frame to Accrue for Shortfall

Baginning of Fund Callection 1983 1983 GAQ, p. 9.
No new waste received 2027 2042 GAQ, 32
Projected End of Facility Life 2068 2088 GAQ, 25
Yoars of Fee Collection 44 5

Years of Administration After Waste
Recenpt (and tes coliection) Caases 41 47

Part 3. Calculation of Shortfall At Point Fee Collection Ceases

Rationaie. After the faciity stops 1aking haw wastes (and leo collacton ceases). the femaining ¢osts are prmarty administrabve acoarding lo GAD

These costs are small compared to the costs of fadility construction. As a resull, he shortial at this pointin tme (more han 40 years prior to faciity dosurs)

will be almost as big (in present value terms) as at the end of the facitty ife We theralore corvert the end-of-facility lite shortfal into the shorttall

in 2027 and 2042, respectively. In addition, the entre deficit must be accrued by the time waste colection ceases since after that pont a user fee would be impossitie.

A. Descawnting End-okFaciity Defist io the Point at Which New Waste Callection Coases in 2027 and 2042

Shortfall at Point of Facility Glosure 45814 80,174 From Part 1 above, in 19895
Assumpbons:
Years betwoen closure and cessaon
of waste fes collection L 47 From Part 2 above
Real Rate of Growth of Surplus Funds 0.03 003 Note1
PV of Shortfall in 2027 and 2042 13,635 19.984

B. Al Payments Needed 1o Make up Shartfall by 2007 and 2042

PV of Shortfall in 2027 and 2042 13,635 19,684
Callection Starl Date 1983 1683
Cailection End Date 2027 2042
Number of Collecton Years 44 5
Heal Rate of nterest 0.03 0.03 Note 1
Annual Payment (Milhons of 1989%) 1831 127.0
Commercial Share of Shortfal 0851 0.827 Admimnstratve allocanon; Nudear Waste Fund Fee Adequacy, 11/80, 13
Net Annual Subsidy to Commercial Sector 130.3 1050 Nole 2

C. Hagh and Low Estimates

High Esbmate 1303
Low Estmate 0 Note 3

Notess to Part 3;

(1) ¥hie this nierest rate is higher fian the historical real retum on long-term corporate bonds and government sacuribes batwesn 1926 and 1990, we usa it nCe it was
the value used in the nitial calculabons of the Waste Fund shorttall. Since these inbal calaulabons impute nisrest on the defict at 3%, usng

any other dscount factor would overstate the current vakie of losses
(@) Calaulavons yeld an average annual shortfall. Actual cash nflows and outflows on an annual basis would yisld samewhat different results
{3)  Both scenarias shown in part 38 rep it only two of e modeling results by DOF and GAQ Dapending on e assumptons one

makes reqardmg mfation. costs, and yields over the next 100 yoars, e Waste Fund may notrun a dabat Our low estmale, therefore. conservatively

assumes hal here will be no snortfall
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Part 4; Projected Default Rates on One-Time Payments

Funds Owed ($Bihans)
Date Due

Dats Interest Accrual Bagan
Period of Accrual (inchrsve)
Discount Rate

Imphed Annual Actrual to Pay
Lump-Sum Payment i 1998

Expscted Default Rate
Annual Subsdy, 1-bme payment detauits

Notes to Part 5:

(1} Thes discount factor is the average of the menthly average J-month Treasury bil
used by the government to calculals interest on deferred payments by the ublives nduded in the iota above who pian to pay they 1-ime

LowEst  High Est
21 21

1998 1958
1985 1485

13 13
006804  0.06804
1056 1056

Prncipal pius mterest due n 1998 (DOE/G-0280, 1)

Payments prior to 1985 could be paid with no mietest charge.
Payments due January 1998,
Note 1

0.00%  50.00% Guess, based on DOE Inspector Genera! Report

0 52.8

Note 2

assessment for wasle generated prix to 1983 1n a lump sum paymentin 1998 Since the rate is a nominal one,

1t meorporates mflabion within it

(2)  The ndividual utlibes that defer payment untl 1996 receive an addivenal subsidy by the fact that their debt accrues nlerest at
federnl borrowing rates. which are sigificantly lower than their own. However, the net subsidy to he Wasts Fund is unaffected since the

Interes! tale subsidy simply incteases the ultmate fund shorifall, and s incorporated in the value we use in Part 1,

Part 5: Summary of Annual Subsidies to the Commercial Users of the Nuclear Waste Fund

LowEst  High Est
Faalty Shortiall 0.0 1303
Expecied Defaulls on 1-tme Pymt 0.0 528
Less Fund Raciepts Used for Non-nuglear
Waste Purposes 0 (14) GAQ, Dec 1990, p 41
Tax-Exemp! Staks NQ NQ  See discussion in text
o Requited Rate of Retun NQ NQ  See discussion in text
Uncompensated Risk Bearing by See discussion in text
Poputation Along Waste Tramsport Route NQ NQ
| Total Quanbhed Subsidios [T
Saurces:

(1) U.S DOE. Ofice of Civilian Radioactive Waste
(& U.5 DOE, Offce of the inspector General

“Nugloar Waste Fund Fee Adequacy: An Assessment,” November 1990,
“Foliowup Review of Fees Paid by the Civian Powsr Industry 1o the Nuclear Waste Fund,” March 26, 1990. DOENG-0280

(3} US GAQ. “Energy Management Better DOE Controls Needed Over Conractors' Drscrationary RAD Funds,” Dec. 1920,

(4)  US GAO. *Nuciear Waste' Changes Nesded in DOE User-Fee Assessments to Avord Funding Shortfall* June 1980, GAORCED-00-65
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DEPARTMENT OF ENERGY: ENERGY INFORMATION ADMINISTRATION

EJA collects, publishes, and distributes a wide range of data about energy to industry and
government. EIA also operates macroeconomic models of energy consumption and supply. Costs arce
allocated to fuels based on break-outs of activities in the DOE 1992 Budget Justification document (v. 4,
565-581).

Information on Energy. EIA collects and publishes data on oil, gas, coal, nuclear, electric, and alternate
fuels. Alternate fuels data contains information both on renewables and on "clean liquid fuels" which
include synfuels. Most of the budget line items are self-explanatory. Those which are not straight
forward are listed below:

Reserves and Natural Gas Information. Spending was arbitrarily split between oil and gas.

Energy Markets/End Use. Benefits both cnergy supply (through the provision of important
market data) and efficiency (by identifying opportunities for demand reduction). Since conventional fuels
arc more likely to have alternative sources of information than the smaller, more fragmented efficiency
industry, one half of this item was allocated to efficiency, and the other half to the E]A spending mix.

Administration, Support, Statistics. Allocated on the basis of the other EIA spending,
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DEPARTMENT OF ENERGY: POWER MARKETING ADMINISTRATIONS

The Power Marketing Administrations (PMAs) include the Alaska, Bonneville, Southeastern,
Southwestern, and Western Area Power Administrations. Most of the power generated by federally
owned facilities is marketed by these organizations. The power infrastructure was mostly constructed by
the Army Corps of Engincers and the Bureau of Reclamation. (Cole et al, 138). PMAs are subsidized
when power revenues are not sufficient to repay operating costs and construction costs assigned to power,
and when money to fund construction is provided to the PMAs by the government at below-market rates.
They are also subsidized through their tax-exempt status. Not having a requirement to earn a positive
return on the billions of dollars of public funds invested in their infrastructure also reduces the cost of
PMA-provided power.

The PMAs consist primarily of hydroelectric facilities and the associated transmission systems,
although some of the larger ones, such as BPA, also purchase power from thermal generating units. The
dams which comprise the PMAs were built with a number of purposes in mind, including flood control,
irrigation, power generation, navigation, and recreation. Another area of expenditures, fish and wildlife,
deals with the protection of these natural resources (many of which are adversely affected by the habitat
modification created by the dams). The federal government allocates expenditures on dam construction
among these various uses. The portions accruing to power must be paid back to the U.S. Treasury
through power sales according to conditions explained in more detail below (see "Interest Rates Subsidies
on Unrepaid Debt").

Irrigation portions must also be repaid, although numerous exceptions are made for users deemed
unable to reimburse the irrigation cost. In some cases, a portion of the irrigation costs are assigned to
power generation for repayment. Municipal and industrial water investment, and a portion of salinity
control, must also be repaid. Non-reimbursable expenses include investments in fish and wildlife,
recreation, and highway improvements, although expenditures to alleviate ecosystem impacts from flow
modification from power generation are usually paid with power revenues. (GAQ/RCED-90-2FS, 15).
Due to existing statutory requirements, irrigation debt does not accrue interest even though power debt
does.

Operations of all of the PMAs other than Bonneville are funded by Congress. Bonneville is the
only one that retains the revenues from power sales to operate its power system rather than turning them
over to the Treasury. (Kaufman et al, 6). PMAs, for the most part, sell to power wholesalers. Some
customers buy power direct from the PMAs at a wholesale rate. Since part of the reason for constructing
the power facilities was regional development, some industrial power users are eligible for discount power
rates. (Kaufman et al, 29).

Although each PMA is required to submit an annual report to Congress, as well as to do a Power
Repayment Study examining the repayment of the initial federal investments, each one approached these
tasks in a different manner. As a result, the information that was available varied. The differences
between the spreadsheets for this section reflect this variation.

Sources of Subsidies in the Power Marketing Administrations

The PMAs are supported by the federal government in a number of ways. These are presented
in more detail below:.

Operating Subsidies. In some vears (although not in 1989), PMAs do not earn enough revenue
on power sales to cover the costs of providing the service, even before capital repayment. The impacts
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of these shortfalls are reflected in the size of tota] unrepaid debt to the government and are not examined
separately.

Interest Rate Subsidies on Unrepaid Debt, Although the PMAs must repay government debt
within a “reasonable” time period (generally 50-60 years), there is no scheduled repayment plan.
Although early loans charged interest rates above the government's costs of borrowing, the rates charged
were later fixed by statute. This led to significant loan activity at subsidized rates, Since there is no
required loan amortization unj the final payment is due, PMAs minimize the costs of funds by deferring
repayment of all low cost debt unti] the end of the loan life. Due to statutory requirements, repayment
of government debt is the lowest priority use of surplus funds® (Barringer, 4/10/92). Every vyear for
which the outstanding loans remain confers additional interest rate subsidies on the PMAG, For the
purpose of calculating this interest rate subsidy, we assume that al] capital plus subsidized interest will
be repaid.

The government bears a direct cost from these loans since it subsidizes the rate at which PMAs
borrow from the Treasury. In addition, it must refinance the debt one or more times during the period
which the PMA holds the funds,* exposing the federal government to significant inflation and interest
rate risks. We estimate the subsidies using a number of assumptions;

. Low end estimates use the yield on the longest term Treasury bonds available at the time of debt
issuance, refinanced at the expiration of the debt instrument untj] the available instrument woulg
remain outstanding in 1989. We assume a 30 year refinancing period (see Chapter Bg, a
Background Information on Debt, for the rationale behind this assumption), For example, debt
issued in 1946 would be refinanced in 1976. That debt would remain Outstanding today. Thus,

. High end estimates use the weighted average long-term bond rate on new power, gas, and light
bonds as calculated by Moody’s bond rating service. The use of this data assumes that the length
of the power bonds is the same as the Treasury bonds, and that both were refinanced in the same

years,
. Where payment of specific principal is not apparent (i.e., for all PMA’s other than Bonneville),
marginal interest rate subsidies could not be calculated. Therefore, interest rate subsidies are

calculated on the net increase in federal investment for a particular year. We conservatively
assume that principal Tepayments of prior debt reduce the outstanding debt with the highest cost
to the government first.

. This methodology ignores reverse yield curves, where a rational Investor would issue shorter-
term, lower cost debt in expectation of future refinancing at a lower rate. Also ignored is the
potential for refinancing of high cost debt prior to maturity.

“Surplus‘ funds are power revenues in excess of operating and private market debt service needs,

“There is some controversy over the depth of long-term debt markets in the early part of this century. We assume 30 vear
borrowing. Seu Chapter Be, Background Information on Debt, for more information on this issuc,

B4-82

PDF compliments of www.earthtrack.net



Energy-Related Federal Agency Activitics

What is in the Unrepaid Debt? All data used in this section include federal investments for power
only; non-power-related costs assigned to the power users for repayment have been excluded. This debt
figure does include all generation and transmission assets.

The initial year of unrepaid debt occurs when the first plant came into service, and reflects all
project-related capitalized costs up to that time, including capitalized interest. Facilities in construction
are generally not held on the PMAs’ books, but rather on the books of the constructing agency, the Army
Corps of Engineers or the Bureau of Reclamation. Upon completion, the capitalized value of that asset
will be transferred from the construction agency to the PMA.

Provision of Lines of Credit at No Charge. Private markets sell access to credit lines because the
provision of that credit requires lenders to restrict other lending activity somewhat to ensure that the
promused credit is available when needed by the customer. These charges, generally a fraction of a
percent, are called "commitment fees.” Bonneville has a line of credit with Treasury for $3.75 billion, but
does not pay any holding fee to the federal government. While Congress has the authority to restrict
BPAs use of Treasury funds if it desires, banks may also curb credit line provisions under certain
circumstances. We therefore impute a commitment charge for BPA's credit line in our high estimate.

Value of Intermediation. PMA short-term debt from Treasury or the Federal Financing Bank carry
lower interest rates than would be available to an equivalent private sector borrower. The value of this
government intermediation is included in the high estimate where data were available to do so.

Cross-Subsidies. Large write-offs of capital assets, such as nuclear plants, are borne by the current
power mix. We convert these into annualized charges over the estimated period of loss and charge them
against the energy source in question (in this case fission) and rebate them to the current power mix.
While one write-off for BPA’s share of a failed nuclear project was expensed in 1988 (and is therefore
excluded from our estimates), we do include financing costs on two other "deferred" nuclear projects.
Similarly, repayment of the irrigation portion of dam construction debt by power customers is converted
into an annualized charge and rebated to the current power mix,

Interest Gain from Tax Exempt Debt. Any use of tax-exempt bond issues by the PMA’s provides
an additional subsidy in the cost of funds. However, these subsidies would be incorporated as part of
the aggregate estimate in the tax-exempt bond issues for public power line item in the chapter on tax
subsidies, and are not addressed in this section.

Tax Exempt Status and No Required Rate of Return. Rates set by the PMAs cannot return any
net return (profit) to the government, despite the large risks and tied up capital of the enterprise.”
(Kaufman et al, 8). This, coupled with the tax-exempt status of any net revenues, significantly reduce the
cost structure of federally owned power as compared to privately-owned power. The net result is that

“PMA’s can earn a "surplus.” For example, in 1989, BPA earned about a 25 net return on sales, and plans for more. This is
generally to create a buffer for repayment of federal debt in bad years. (Barringer, 4/13/92). However, the rates of return remain
significantly below required levels for private market provision of services.
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customers may continue to purchase clectricity from the PMAs for reason of their beneficial ownership
structure rather than their underlying economics.%

Allocation of Subsidies to Energy Types

Subsidy estimates are allocated to the current installed power mix of cach PMA. Where data were
available, this power mix includes investments into energy efficiency, through estimates of "average
megawatts of reduced demand." Negative values for hydroelectricity reflect large cross-subsidies for
fission and irrigation.

Areas of Potential Subsidization

In addition to areas where clear benefits are conferred to the PMAs by the federal government,
there are a number of additional areas where there may be subsidies, but for which additional research
would be necessary in order to refute or support any claims. These areas include:

Unreimbursed Services from Other Federal Agencies, We assume that all of the historic
construction work done on the hydroelectric facilities by the Army Corps of Engineers and the Bureau
of Reclamation has either been repaid or included in the government unrepaid capital figures provided
by the PMAs, and yields no additional subsidy.

Share of Construction Allocated to Power and Unreimbursable Fish and Wildlife Costs. We
assume that the share of total construction costs allocated to power by the government are fair estimates
of the relative beneficiaries of the hydro projects. Similarly, we assume that all fish and wildlife
expenditures associated with power production (e.g., from flow modification) are included in the amounts
repaid by power users rather than reported as unrelated to power and paid by Congressional
appropriations.

Below-Market Sales of Power to Certain Customers. There is a wide range of prices charged for
power delivered to various customers. There are many possible explanations for pricing differentials,
including volume purchase discounts, contracted versus spot purchases (firm versus non-firm),* or
wholesale versus retail sales. However, there still appears to be preferential pricing of power to certain
customers.”® While this confers subsidies to certain power users, we do not try to measure the effect of
this differential pricing, although data are presented on this issue for SWPA and WAPA.

“While we were unable to calculate the value of this benefit in 1989, one estimate done by the Energy Information Administration
for 1990 illustrates the potential impact of these two special operating conditions. Using the pre-tax rate of retumn on undepreciated
assets for investor-owned utilities that year (15.3%), EIA found that the PMAs would need to charge prices more than $1.9 billion
higher per year than their current prices. OQf this amount, BPA comprised $1.2 billion of the shortfall, WAPA $505 million, and
SWPA 5102 million. (EIA, 65).

“Some non-firm power, such as power generated from water that has to be spilled over the dam regardless of power sales, can
be purchased very cheaply. Investor-owned utilities are large purchasers of this power. (Barringer, 4/13/92),

“For example, BI’A has a variable charge for aluminum producers which pegs the price of electricity to the price of aluminum.
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Alaska Power Administration

APA has two main power systems, the Snettisham and the Eklutna. All financing for new
construction is done at statutorily-assigned interest rates. Financing for replacements is done at the
Treasury’s cost of funds. AT A did not carry any debt on replacement expenditures during 1989; therefore,
data on replacements are not included on APA spreadsheet which follows this text.

Bonneville Power Administration

History. BPA was created in 1937 to market power from the Bonneville and Grand Coulee Dams
on the Columbia River. In 1974 BPA gained the right to issue its own bonds to construct, operate, and
maintain its own transmission system, independent of congressional appropriations. (Cole et al, 147).

During the World War 1l period, the Federal Government built plants for steel and aluminum
production in the Bonneville service area. These industries were large consumers of electricity, and took
advantage of BPA’s cheap power. After the war needs were over, the plants were sold to private
companies. (Cole et al, p. 128). This industrial concentration has remained. BPA now scrvices more than
1/3 of the domestic primary aluminum smelting, and 11 percent of world capacity. They have recently
introduced power rates which are tied to the price of aluminum. This seems to protect industries from
having to upgrade their capital stock. According to one researcher, "[wlith a couple of exceptions,
northwest smelters are older and less energy efficient than the majority of the world’s smelters.”" (Spies,
162, 163).

Interest Rate Subsidies on Unrepaid Debt. Since October 1973, BPA’s interest costs for new
borrowing have reflected the Treasury’s cost of borrowing for similar investments. Prior to that date,
interest rates were less than the market rate. (Kaufman et al, 8). Since Bonneville is not required to repay
its federal debt on any annual time frame, DOE policy to minimize interest expenses is to defer payments
on low interest debt until the end of the available repayment period. This is why BPA’s weighted average
interest rate remains so far below market rates.

Prior to 1965, BPA made a fixed annual repayment on outstanding debt.** (GAO/RCED-84-25,
2). In 1972, Bonneville began repaying debts on the basis of highest interest first, rather than in the order
in which they were incurred. (GAO/RCED-84-25, i). Their debt repayment plan delays the bulk of
repavment until far into the future.

Lines of Credit. BPA is the only PMA with debt-issuance authority, and may issuc up to $3.75
billion in debt to the Treasury at "terms and conditions comparable to debt issued by U.S. Government
corporations.” (BPA Annual Report, 31). As mentioned in the introductory portion of the PMA section,
private banks charge a commitment fee for making such credit available. While Congress has the
authority to restrict BPAs use of Treasury funds if it desires, banks may also curb credit line provisions
under certain circumstances. We therefore impute a commitment charge for BPA’s credit line in our high
estimate.

Government Intermediation on Borrowing Rates. BPA does have significant borrowings from the
U.5. Treasurv. We measure the value of federal intermediation in our high estimate by calculating the

“Tris was a practice utilized by BPA but not required by law.
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BPA interest rate subsidy in relation to the private cost of borrowing rather than the Treasury’s cost of
borrowing,.

Cross Subsidies. BPA has realized enormous losses from its involvement with the Washington
Public Power Supply System. Annualized losses from this involvement are assigned to fission power and
rebated to the existing power mix. Repayment of irrigation-related costs by power users are also rebated
to the existing power mix.

Existing Power Mix. The BPA power mix represents installed operating capacity. Plants in-
process, but not yet generating power, are excluded. Were such plants included, the fission fraction
would increase. The efficiency share of the power mix reflects cumulative investments into energy
efficiency.

Southeastern Power Administration

The Southeastern Power Administration markets power from 22 hydroelectric projects located
throughout the Southeastern United States. All costs are therefore allocated to hydroelectricity. SEPA is
the one power administration that does not own its own transmission facilities. (Kaufman and Dulchinos,
x).

Data from SEPA are based on individual hydroelectric projects. Interest rates for some of these
projects were fixed by statute. Others have been computed using data on annual interest payments and
unrepaid federal investments. The interest rate subsidy is calculated using the following assumptions:

. Any net increase in debt in a particular year is financed at the longest bond term available at the
time, and refinanced according to the methodology presented at the beginning of the PMA
section.

. Any net decrease in debt reduces the debt with the highest interest rate spread (government cost

of funds minus the rate charged SEPA) first,

Southwestern Power Administration

The Southwestern Power Administration markets hydroelectric power from Federal hydroelectric
facilities located in the Southwestern United States. Annual data on the marginal cost of capital were not
available from SWPA. As a proxy, the overall weighted average interest rate on outstanding debt was
used instead.

Write-off of Truman Hvdroelectric Plant Power Generation Liability. Duc to concerns over water
turbulence, river bank erosion, and fish kills, generation of power from the Truman Plant has been limited
to less than 50 percent of the original design capability. (SW ‘89 Annual Report, 7). As a result, the
repayable capital was limited to 44 percent of the full cost allocation for the dam. This yielded a reduction
in federal capital investment to be repaid by power of $78.5m in 1989. Should the facility ever be operable
at the design capacity, repayment of this debt would once again be incorporated into power rates,
although this scenario currently seems unlikely.

These losses arc real losses, since the capital has alreadyv been invested. While thev mav he
attributable to engineering mistakes, the losses nonetheless reflect the riskiness of some of these ventures,
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A private industry would either pay off the invested capital with the current power generating ability or
go bankrupt. We therefore consider the write-off to be a subsidy to hydroelectric power. The write-off
is amortized over a 88-year period in the low estimate (reflecting the expected service life of generating
plant) and over a 50-year period in the high estimate (reflecting the allowed repayment period of federal
construction debt). (SW 1989 Ann. Rept,, 25).

Potential Below-Market Pricing. Large pricing differentials could be yielding cross-subsidies to
certain classes of users. This area is worthy of additional research.

Southwestern Power Administration: Pricing Differentals

Type of Customer Energy Sales Total Sales ($) Ave, Cents/kWh
(1000 kWh)
Municipalities 1,822,750 22,947,109 1.52
Cooperatives 3,538,880 53,141,098 1.02
Government Agencies 204,760 5,516,317 2.19
Utility Companies™® 615 2,460 0.96

Source: Southwestern Power Administration, 1989 Annual Report, pp. 36,37.

Western Area Power Administration

Detailed data from WAPA were not available in usable form. As a proxy, the cost of long-term
funds to the government in 1989 minus the weighted average interest rate on WAPA’s outstanding power
debt as of 1989 was used to estimate interest rate subsidies. This approach implicitly assumes that all debt
was refinanced in 1989, rather than comparing marginal rates as was possible (at least to some degree)
with other PMAs such as Bonneville,

Cross-Subsidies to Irrigation. Cross-subsidies to irrigation from power were rebated to the current
power mix. Cumulative irrigation repayment assigned to the power sector was amortized over the
repayment period and rebated to the power mix.

Potential Under-realization of Capital Depreciation. WAPA estimates for capital lives range from
64 to 93 years (WAPA ’89 Ann. Rept., 34). This expected life exceeds estimates used by other PMAs, and,
if it is too long, will force system users towards the end of the facility life to incur large operating losses,
To the extent that current depreciation charges are too low, current losses will be understated.

Potential Below-Market Pricing. Large pricing differentials could be vielding cross-subsidies to
certain classes of users. This area is worthy of additional research.

a0 ;
“Sales include excess energy only.
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Western Arca Power Administration: Pricing Differentials

Type of Customer Energy Sales Total Sales ($) Ave. Cents/kWh
(1000 kWh)

Municipalities 10,456,964 159,241,951 1.52
Cooperatives 8§,087059 82,410,720 1.02
Federal Agencies 1,959,308 42,829,047 2.19
State Agencies 4,614,664 44,072,692 0.96
Public Utility Districts 3,318,697 70,492,613 2.12
Irrigation Districts 2,280,853 24,802,078 1.09
Investor-Owned 2,2423,184 50,963,391 0.23
Interdepartmental 540,247 8,570,878 1.59
Interproject Sales (within 6,580,108 84,677,057 1.29
Western)

BurRec Projects and 1,715,744 9,594,739 0.56
Facilities

Source: Western Power Administration, 1989 Annual Report, p- 23.
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Alaska Power Administration

Part 1. Interest Rate Subsidies and Subsidies through Deferred Repayment {$Thousands)

SNETTISHAM POWER PLANT
Inital Invast & Expansions
Last Govilang  Powar, Carmt. Amant Net LOW ESTIMATE
Yexr  HRebnance Tem T- Lights  Federal Unpaid Inasase  Iniwest  Int Rate Annual Magmum
Yew  BondRate GasUil  iwest (000s) nDebd  Rate  Submdy WL Sube  Spead
(At Refnanang)
(5 U} {1 M @
1954 1984 0.1241 01425
1955 1985 0.1079 01183
1856 1986 0.0778 0.0961
1957 1987 0.0859 00874
1958 1988 00896 0.1003
1959 185 0.0413 00492
1960 1960 00408 00472
1961 1461 0.0392 0.0472
1962 1962 0.0399 00440
1963 1963 0.0405 0.0440
1964 1964 0.0419 0.0455
1965 1965 0.0427 0.0461
1966 1966 0.0477 0.0553
1967 1967 0.050 0.0607
1968 1968 0.0545 0.0680
1969 1969 0.0632 0.0738
1870 1970 0.0687 0.0879
1971 1971 00612 00770
1972 1972 0.0601 0.0750
1873 1973 00712 00791
1974 1674 0.0806 0.0959
1975 1475 0.0799 00997 74 470 74,470 74,470 0.0300 0.0439 ane
1976 1976 00761  0O0B92 77,763 77 686 3216 0.0300 0.0481 148
1677 1977 00775 00843 78,909 78,676 90 00300 0.0475 47
1978 1978 0.0849 00930 79,357 78,889 213 00300 0.0548 12
1979 1870 00828 0.1085 79427 78,643 (246)  0.0300 0.0628 (14) 00549
1980 1980 01127 01346 79.427 78,250 (383) 00300 0.0827 (22)  0.0540
1981 1981 01345 01831 79415 77,766 (482  0.0300 0.1045 (26)  0.0549
1982 1962 01276 01483 73410 77.214 (548)  0.0300 0.0876 (30) 00548
1983 1983 01118 01270 79,372 76,562 (657)  0.0300 0.0818 (36)  0.0548
1984 1984 otz 0425 79372 75.873 (689} 0.0300 0.0841 (38)  0.0549
1985 1985 01079 01183 98 646 94,380 16516 0.0300 00779 1,442
1986 1985 0.0778 0.0961 95,646 93,551 (638)  0.0300 0.0478 (65 00779
1987 1987 0.0859 Q0974  95.646 82,689 (883 00300 0.0559 (67)  0.0779
1888 1868 00896 0.1003 98,646 9.801 (888)  D.0300 0.0596 (e9)  0.0779
1989 1989 0.0845 0.0992 96,646 90,777 (1.024) 00300 0.0545 80 0079
Anrual Value of ierest Subsides on Qutstanding B o in FY89 4918

Notes:

U

33

Cumulatve federal invesiment is net of principal repayments and plant retrements. The amount unpaid is APA's oulsiandng debtd to the goverment,
with annual ncreases shown 1 the "Net Increases in Debt* cokimn.

HIGH ESTIMATE
ot Rate  Arnual  Maxmum
Submdy  int Subs.  Spread
@

0.0697 5191

0.0592 190

0.0543 54

0.0830 13
0.0785 (17}  0.0897
0.1046 (27)  0.0897
0.1331 (34)  0.0697
0193 (38) 00697
0.0970 (46) 00897
0.1125 (48)  0.0697

0.0883 1,635
00661 (74) 00883
0.0874 (76) 00883
0.0703 {78)  0.0883
0.0692 (90)  0.0883

6,554

Maxwmum scresd is the largest difierence between APA's cost of dett and e private markel nierest rale n any yeir that APA borrowed  This =pread 15 calculated usng

T-oond rates in he low esbmate and pubhc power rates in the high estmate

Debt on equipment replacements made after 1972 ware charged Treasury costs of bomowng. Only the high esemate shows any subsidy ki debt on raplacerent afier 1572

Al Exiutna and virtually ak Snetiisham replacaments weve repaid n the year the hvesiment was made, Replacements are immaterial to tis analyss and are axduded

The methodaiogy for caleulating he fast tefnancing yeat 1= described n detal in Apperdix B7.

Low Estimates use the interest raie diffsrenyal batwaen the Trazsury bond rats and the interest charged APA. High estmaies
uss Moody's werghled average cost of new power. light, and a5 bonds to estmate the valus of laderal intermadiation.
Lendng rates to APA for new construction were set by statite.

Estmates of annual interest rai subsdies consarvatively apply repayments to the highest cost debt I the govarnment

Part 2: Summary Table and Allocation of Subsidies to Fuel Types (Millions of $)

lowEst  High Est
Ektutna 11 1.4
Snettisham 4.9 6% Al AP plant 12 hydroaectic, There are no nngaven subsdies indluded here
[Tow 61 78]
Saurces,

Alaska Fower Aomumstrabor, 1889 Snetosham Repaymeant Study,” 515/1
Alaska Fower Aomirsstabon, 1990 Eklutna Fower Hepayment Study,” 1164,
Seott Willis, Alaska Power Administation, Personal commumcation Jangary 1952
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Alaska Power Administration

Part 1: Interest Rate Subsidies and Subsidies through Deferred Repayment ($Thousands)

EKLUTNA POWER PLANT
iniiad invest & Exparcacns
Camul, Net LOW ESTIMATE HIGH ESTIMATE
Yoo Fedaral Amt. Increase Interest ot Rale  Awwal  Maxmum | It Rate  Amwwa  Maximum
Irwvest Unpaid  In Debt Rate Subwdy InLGubs.  Spread | Submdy it Subs  Soread
b1 m m 2 (2
1954 30,51 30,621 30,521 0.025 0.0991 3,025 01175 3,588
1955 30,521 30,264 (257) 0.025 00829 (25) 00991 | 0.0833 (300 075
1956 30,527 30,181 (83) 0.02% 0.0528 {8) 0.0991 0.0M1 (10 01175
1957 30,4597 29,891 {200) 0.005 0.0609 (29) 00991 0.0724 (34)  O0M175
1958 30,526 29,489 (402) 0.025 0.0646 {40) 0.0881 0.0753 @7 0178
19549 30,599 29,068 (420 0.025 0.0183 (42) 0.0991 0.0242 {49) 01175
1960 30,610 28 545 (524) 0.025 0.0156 {52} 0.0991 00222 (&) 01175
1961 30,963 28,285 (260) 0.025 0.0142 {26) 0.0991 0.0222 () 01175
19682 30825  27.432 (853) 0,025 0.0148 (85) 00991 | 00190 (100) 011758
1960 30845 26586 (B48) 0025 00155 (8)  00%1| 0me0 ) 01175
1964 30,680 26,237 (349) 0.02% 0.0169 (35) 0.0991 00205 (41} 01175
1965 30,513 25,708 (529) 0.025 00177 {52) 0.0991 0.0211 6 01175
1966 30,502 26,306 548 0.025 0.0227 14 0.0303 18
1967 30,542 24,850 {1,456) 0.025 00251 {144) 0.0991 0.0357 (17 on7s
1568 30,534 210 {640} 0.025 0.0295 (83) 0.0901 0.0430 (78)  0N7s
1963 30,549 23.518 (692) 0025 0.0382 {68) 0.0991 0.0548 81) 01175
1870 30,669 23,184 {334) 0.025 0.0437 (33) 0.0991 0.0629 (39 onrs
1971 073 208 (156) 0.025 0.0362 (15) 00941 | 00520 (18 onzs
1972 30,729 2,512 {516) 0.025 0.0351 (51) 0.0991 0.0500 61y oN7s
1973 30,751 2170 (342 0.025 0.0462 (34) 0.0991 0.0541 40) 01175
1974 30,771 2191 21 0.025 0.0556 1 0.0709 1
1975 30,779 22,108 7 0.025 0.0543 0 0.0991 0.0747 1 01175
1976 30,20 21,284 (914) 0025 0.051 {91) 0.0951 0.0642 (107 01178
1977 020 20,832 {652) 0.025 0.0525 (65) 00991 ] 0053 (77} 01175
1978 30,231 16,889 (733} 0.025 0.0509 (73) 0.0991 0.0680 (B8) 01175
1879 30,231 19,536 (363) 0.025 0.0678 (36) 00991 ] 00835 (43) 01175
1980 30,208 18,606 (330) 0.025 0.0877 {92) 0.0991 01096 {108)  0.1175
1981 30,178 17,883 (723) 0.025 01085 (72) 0.0941 0.1381 a5 01179
1882 30,178 17,518 (365} 0.025 0.1026 {36} 0.0991 01243 (43)  0Nn7s
1853 30178 17,006 512 0.025 0.0868 {51) 0.0991 0.1020 80}y 01175
1854 30178 16,978 {28) 0.025 0.0991 {3) 0.0931 0.1175 3  0nrs
1855 30178 15,845 {1,033 0.625 0.0829 (108 0.0991 0.0813 (121 0117s
1986 30,178 14,832 (1.0 0.025 0.0528 (100) 0.0991 00711 {119y 01175
1987 30,156 13,998 (934) 0.026 0.06038 (93) 0.0991 0.0724 {11 01175
1988 30156 13,579 {419) 0.025 0.0646 (42} 0.0951 0.0753 (48) 01175
1889 30,156 12072 (1,507) 0.025 0.0595 (149) 009914 00742 (7 01175
Annua Vale of huoﬂ%dﬁmﬂmdng Borrowmgs in FY89 1,149 1,365

Dexrg Koplow - 20-Jan-93 - APA WK - Page 2
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! Bonneville Power Administration
' Part 1: Interest Rate Subsidies and Subsidies through Deferred Repayment

LOW ESTIMATE HIGH ESTIMATE

(] Yow Original Cument  Wght.Ave  Wght Ave. Last GovtLT  Estint intersst | Gas Powsr,  Est Int Irttovost

{ Principsl 8t Int. at Interest on Retinance Ruto ot Rate Subsidy | & Light Rate Rate Subsidy

Oustanding  lsuance  Ant. Outstd. Yoar Last Refin. Subwidy (SMie) o Last Subwidy (SMin)

(8000s) ($000s) (%) Fetin. %)
{1 @ Q) ) ) ] 6)-(4) (6421000 U] M-4) (7421000
1909 1,080 0 0.03000 0.00000 1969 0.0632 0.0000 0.0 0.0798 0.0000 0.0
1910 2,160 0 0.03000 0.00000 1870 0.0687 0.0000 0.0 0.0879 0.0000 0.0
1911 2,160 0 0.03000 0.00000 1971 0.0612 0.0000 00 0.0770 0.0000 0.0
1912 1,534 0 0.03000 0.00000 1972 0.0601 0.0000 0.0 0.0750 0.0000 0.0
1913 1973 0072 0,0000 0.0 0.0791 0.0000 0.0
1914 1974 0.0806 0.0000 0.0 0.0959 0.0000 0.0
1915 1975 0.0799 0.0000 0.0 0.0997 0.0000 0.0
1916 1976 0.0761 0.0000 00 0.0892 0.0000 0.0
1917 1977 0.0775 0.0000 0.0 0.0843 0.0000 0.0
1918 1978 0.0849 0.0000 0.0 0.0930 0.0000 0.0
1919 1979 0.0928 0.0000 0.0 0.1085 0.0000 0.0
1820 1980 0.1127 0.0000 0.0 0.1346 0.0000 0.0
1921 1961 0.1345 0.0000 0.0 0.1631 0.0000 0.0
1922 1982 0.1276 0.0000 0.0 0.1483 0.0000 0.0
1923 1983 0.1118 0.0000 0.0 0.1270 0.0000 0.0
1924 1984 0.1241 0.0000 0.0 0.1425 0.0000 0.0
1925 1985 0.107% 0.0000 0.0 0.1183 0.0000 0.0
1926 1,022 0 0.03000 0.00000 1886 0.0778 0.0000 0.0 0.0961 0.0000 0.0
1927 1,080 0 0.03000 0.00000 1987 0.0858 0.0000 0.0 0.0974 0.0000 0.0
1928 1988 0.0896 0.0000 0.0 0.1003 0.0000 00
1929 1959 0.0413 0.0000 0.0 0.0492 0.0000 0.0
1930 1960 0.0406 0.0000 0.0 0.0472 0.0000 0.0
1934 1961 0.0382 0.0000 0.0 0.0472 0.0000 0.0
1932 1962 0.0399 0.0000 0.0 0.0440 0.0000 0.0
1933 1963 0.0405 0.0000 0.0 0.0440 0.0000 0.0
1934 1964 0.0419 0.0000 0.0 0.0455 0.0000 0.0
1935 1965 0.0427 0.0000 0.0 0.0461 0.0000 0.0
1936 1966 0.0477 0.0000 0.0 0.0553 0.0000 00
1937 1967 0.0501 0.0000 00 0.0607 0.0000 0.0
1938 11,856 0 0.02500 0.00000 1968 0.0545 0.0000 0.0 0.0680 0.0000 0.0
1839 1969 0.0632 0.0000 0.0 0.0798 0.0000 0.0
1940 6,812 0 0.02500 0.00000 1970 0.0687 0.0000 0.0 0.0879 0.0000 0.0
1941 46,740 0 0.02603 0.00000 1971 0.0612 0.0000 0.0 0.0770 0.0000 0.0
1942 35,682 1,408 0.02784 0.02500 1972 0.0601 0.0351 0.0 0.0750 0.0500 0.1
1943 47,994 17,785 0.02600 0.02500 1973 0.0712 0.0462 0.8 0.0791 0.0541 1.0
1944 25936 5928 0.02870 0.02500 1974 0.0806 0.0558 03 0.0959 0.0709 04
1845 4,755 a3 0.02500 0.02500 1975 0.0798 0.0549 00 0.0997 0.0747 0.0
1946 3,302 82 0.02500 0.02500 1976 0.0761 0.0511 0.0 0.0892 0.0642 0.0
1947 3,186 83 0.02500 0.02500 1977 0.0775 0.0525 0.0 0.0843 0.0583 0.0
1948 38,603 &2 0.02873 0.02500 1978 0.0849 0.0599 0.0 0.0930 0.0680 0.0
1949 38,374 a3 0.02875 0.02500 1979 0.0928 0.0678 0.0 0.1085 0.0835 0.0
1950 50,004 82 0.02697 0.02500 1980 0.1127 0.0877 0.0 0.1346 0.1096 0.0
1951 61,041 10,709 0.02833 0.02006 1981 0.1345 0.1045 11 0.1631 0.1331 14
l 1952 28,042 439 0.02507 0.02905 1982 0.1276 0.0986 0.0 0.1493 0.1203 0.1
1953 141,378 62,471 0.02775 0.02670 1983 0.1118 0.0851 53 0.1270 0.1003 6.3
1954 164,415 120,060 0.02501 0.02502 1964 0.1241 0.0991 119 0.1425 0.1175 14.1
1955 205,408 164,830 0.02501 0.02501 1985 0.1079 0.0829 13.7 0.1183 0.0933 154
l 1956 134,007 132,853 0.02501 0.02501 1986 0.0778 0.0528 70 0.0961 0.0711 94
1957 144,426 125,266 0.02513 0.02502 1987 0.0859 0.0609 76 0.0974 0.0724 2.1
1958 149,812 136,310 0.02510 0.02505 1988 0.0896 0.0645 a8 0.1003 0.0753 103
1859 88,016 87,866 0.02503 0.02502 1959 0.0413 0.0163 14 0.0482 0.0242 21
l 1960 76,147 75,996 0.02503 0.02502 1960 0.0406 0.0156 12 0.0472 0.0222 1.7
1961 40,094 39,043 0.02507 0.02505 1961 0.0392 0.0142 06 0.0472 0.0222 0.9
1962 147,918 131,088 0.02502 0.02501 1962 0.0399 0.0149 20 0.0440 0.0190 2§
l 1963 18,465 18,314 0.02565 0.02561 1963 0.0405 0.0149 0.3 0.0440 0.0184 0.3
Doug Koplow - 01-Feb-83 - BPA WK1, Print Range=Print1 - Page 1
kg
/
' PDF compliments of www.earthtrack.net



Bonneville Power Administration

Part 1: Interest Rate Subsidies and Subsidies through Deferred Repayment

LOW ESTIMATE HIGH ESTIMATE

Year Original Currant Wght Ave  Wght, Ave. Last Govt L-T Est. Int. Interest Gas, Power, Est. Int. Interast

Principal Still nt. at Interest on  Refinanca Rate at Rate Subsidy | & Light Rate Rate Subsidy

Owtstanding Issuance  Amt. Outstd. Year Last Refin. Subsidy ($Miks) at Last Subsidy ($Mits)

($000s) ($000s) (%) Refin, (%)

m @ {3) (4} (5) (6) (6)-(4) (6-4)*(2)/1000 0 {7)-44) (7-4) (21000
1964 34,654 72 0.02668 0.02673 1964 0.0419 0.0152 0.5 0.0455 0.0188 0.6
1965 42,205 42 054 0.02933 0.02932 1965 0.0427 0.0134 06 0.0461 0.0168 07
1966 37,969 37,840 0.03023 0.03023 1966 0.0477 0.0175 07 0.0553 0.0251 0.9
1967 92 548 91,627 0.02948 0.02952 1967 0.0501 0.0206 1.9 0.0807 0.0312 29
1968 199,063 193481 0.02889 0.02000 1968 0.0545 0.0255 48 0.0680 0.0390 75
1969 358,906 357,054 0.02688 0.02689 1969 0.0632 0.0363 13.0 0.0798 0.0529 189
1870 367,846 367,073 0.02838 0.02838 1970 0.0687 0.0403 14.8 0.0879 0.0595 218
1971 255,829 255,573 0.03012 0.03010 18971 0.0612 0.0311 79 0.0770 0.0469 12.0
1972 102,058 102,044 0.04288 0.04288 1972 0.0601 0.0172 1.8 0.0750 0.0321 33
1873 453,346 423,440 0.03472 0.03357 1973 0.0712 0.0376 15.9 0.0791 0.0455 19.3
1974 97,656 97,642 0.05207 0.05207 1974 0.0806 0.0285 2.8 0.0959 0.0438 4.3
1975 562,002 551,366 0.03263 0.03267 1975 0.0799 0.0472 26.0 0.0897 0.0670 37.0
1976 510,592 510,578 0.03502 0.03502 1976 0.0761 0.0411 210 0.0892 0.0542 277
1977 318,856 318,817 0.04082 0.04082 1977 0.0775 0.0367 1.7 0.0843 0.0435 139
1978 409,966 409,952 004518 0.04518 1978 0.0849 0.0397 16.3 0.0930 0.0478 19.6
1979 492,243 396,028 0.05051 0.03926 1979 0.0928 0.0535 212 0.1085 0.0692 274
1980 122,716 7,694 0.12358 0.02788 1980 0.1127 0.0848 0.7 0.1346 0.1067 08
1981 262,641 87,632 012132 0.03209 1981 0.1345 0.1024 9.0 0.1631 0.1310 1.5
1982 642,395 407,394 0.07290 0.03241 1982 0.1276 0.0952 388 0.1483 0.1169 47.6
1983 444 BRG 174,704 0.08460 0.03522 1983 01118 0.0766 134 0.1270 0.0918 16.0
1984 328,337 67,207 0.10792 0.03076 1984 0.1241 0.0933 6.3 0.1425 0.1117 75
1985 366,445 356,821 0.07033 0.06888 1985 0.1079 0.0390 138 0.1183 0.0484 17.6
1986 619,018 617,687 0.07563 0.07555 1986 0.0778 0.0022 14 0.0961 0.0206 12.7
1987 597,903 592,583 0.08315 0.08310 1887 0.0859 0.0028 1.7 0.0974 0.0143 85
1988 412,901 411,985 008785 0.08786 1988 0.0896 0.0017 0.7 0.1003 0.0124 51
1989 319,823 319,823 0.080298 0.08029 1989 0.0845 0.0042 13 0.0892 0.0189 6.0
Total 10,174,296 8,363,042 3101 426.2

Notes

(1) Onginal borrowings, in nominal dallars, for investment in transmission and generation

intrastructure. Figures exclude irrigation repayment assigned 10 power.

{2) Amount of original prinicipal remaining outstanding in 1989, in nominal doliars. Reflects repayment

for low interest loans. Figures have been derived trom paymenits through FY90 by deducting repayments made
in 1990,

[3) Weighted average interest rate charged on marginal borrowing.

{6} Weighted average imerest on principal still outstanding

{5) Borrowings are assumed to be 30 year debt (see the “Teshnical Description of Debt” chapter for details), and
refinanced at long-term rates until the paint at which debt is stil outstanding

{6) Long-term treasury bill rates are used as a conservative estimate of the government's cost of funds.

(7) Public power bond rates estimate the lowest cost financing available for a private enttty, and are used

1o ganerate a conservative high estimate of the subsidies to the PMAs.

(8) interest rate subsidy for debt less than 30 years old is the ditference between government borowing

coet in the year of issue and the interest rate charged. Subsidies for dett older than 30 years equals the
curent govemment cost of funds minus the interest rate on debt still outstanding.

Source: Bonneville Power Administration. *Power Repayment Study tor 1991 Rate Filing,” August 20, 1991,
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Part2: Lines of Credit (Note 1) LowEst  HighEat

Available dekt 3,750.0

Restricted to conserv. & ren. resource expen. 1,250.0 1.6 94 Alocated to efficiency

Net available for power 2,500.0 31 18.8 Allocated to power mix other than efficiency
Amount in use at end of 1989 1,232.0

Private market comwnittment fee for provision of cradit 0.13% 0.75% See RATES2 WK1 for details.

Estimated Value of Unused Crodi Line (Note 2) 0.0 281

Source: BPA 1989 Annual Report, p. 31; RATES2.WK1.

Notes to Part 2:

(1) Committment fees are levied on private borrowers to cover the provision of a credit ling, whather or not that line is used,

(2) Low estimate treated as zero since item is not a monetary cost to the government. High estimate is treated as shown. Although Congress

retaing oversight to the borrowing, and may cut off the credit if desired (Barringer, 4/13/82), a bank may ako do so.

Part3: Cross Subsidies

These refiact expenditures for non-productive asset write-off or storage
{primarily nuclear) or irigation assistance, both of which are paid by the general
customer base.

1. Holding costs for WNP No. 1 and No. 3 in FYe9 a2
{Nucisar units are “delayed indefinitaly”)
Includes interest, principal, and other costs

Total Nuciear Subsidies sz
Cross-subsidies are allocated entirely from fission, and removed from
the curent power mix in proportion to intalied capacity,

Source: BPA 1989 Annual Report, p. 33, 35,

2. Imigation Assistance Charged 1o Power Lsers ($Milions)
LowEst  HghEst

Cumulative iigation Assistance through FY89 7570 7570 (DOE, 1984.89 Ann. Rept., p. 220)
Years of Subskdy to Inigation 60 60 (BPA 1989 Ann. Rept., pp. 24)
Estimated Annual Subsidy 126 126

Notes:

(1) Estimated annual subsidy has no interest rate since tederal investments in irrigation are not charged interest.

(2) According to the BPA annual report, this time frame is applicable to the repayment of most imigation assistance.

Part 4: Bonneville Power Administration Power Mix (As of July 1991)

MW % of Total

Hydro 22,000 92.7%
Fission 1439 6.1%
Efficiency 208 13%

Total 2737 100.00%

Notes:
(1) Etficiency rafects average annual MW of savings/year resulting from histork: investments.
{2) Fission component is from the Trojan and WNP #2 plants, and does not include planis not yet on fine.

Souroa:
David Barringer, Bonnevile Powsr Administration, personal cormunication, 11691,
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Part 5: BPA Subsidies Summary Table

Interest Rate Subsidies
Loan Detautts

Defaults on Federally-Guar. Debt

Free Lines of Credit

Interest Gain from Tax-Exermpt Debt
Tax-Exempt Operating Status
Lack of a Required Rate of Return

Total Direct Subsidies

Alocation

Interest Rate Subsidies
(See Note 1 beiow)

Free Credit Lmne (Note 2)

BPA Installed Capacity

Nuciear Cross-Subsidy
Additions
Subtractions

Imgation Cross-Subsidy

Net Subeidies

(1} The vast majority of government-subsidized debt went 1o build the hydro dams and connectin
in the low estimate is allocated to hydropower. (Barringer, 4/13/32). However, while later BPA s
funds, such investments, nonetheless, benefitted from government imermediation in debt market

Total Low

Low Est.
3101
0
0
0.0

High Est,

4262
0

0
28.1

I tax section under tax-exempt bond issues for public power,
In tax section under tax-exemption for publicly-owned power tacilities.

Not Quantitied
3101
Low Estimate
Hydro
3101 3101
0
92.7%
3782
(378.2) (350.5)
(12.6) (11.7)
2975 (52.1)

engrgy sources as well. (Baringer, 8198/92).

(2) Free line of credit in high estimate aliocated to efficiency based on restrictions shown in Part 2.
(8) Negative net subsidies for hydropower in the low estimate reflect its bearing the brunt of irrigation and nuciear cross-subsidies.

Doug Koplow - 01-Feb-93 - BPAWK1 Prnt Range=Printz - Paoe 2

4543

Fission

6.1%

378.2
(22.9)
(0.8)

354.5

Efficiency

1.3%

{4.7)
(0.2)

(4.9)

Total High

4262

378.2
(3782)
(12.8)

4417

High Estimate
Hydro

395.0

17.6
92.7%

(350.5)
(1.7

50.4

Fiasion Efficiency
258 54
1.2 g4
6.1% 1.3%
3782
(€2.9) @.7)
(0.8) (0.2)
381.5 0.8

g fransmission facilties. As a result, all of the associated interest rate subsidy
pending on fission and efficiency did pay interest at the government's cost of
s (as did hydropower). Therefore, a portion of the high estimate accrues o these

PDF compliments of www.earthtrack.net



Year Last Rehnance Rebrance
Rehnance Rate, L-T Hate, Pub.

Yoar Treas Bnds. Power Bnds

U] @ [t
1949 1979 0.0928 01085
1950 1980 01127 0.1346
1951 1981 01345 0.1631
1952 1982 01276 01493
1951 1983 01118 01270
1954 1984 01241 01425
1955 1985 01078 0.1183
1956 1986 00778 00951
1957 1987 0.085¢ 0.0874
1958 1988 0.0896 01003
1952 1950 00415 0.0492
1960 1960 0.0406 0.0472
1961 1961 0.0382 0.0472
1962 1962 00398 0.0440
1963 1983 0.0405 00440
1964 1964 00419 0.0455
1965 1965 0.0427 0.0451
1966 1966 0.0477 0.0553
1967 1967 00501 0.0607
1968 1968 0.0545 0.0650
1960 1969 0.0832 00798
1870 1970 0.0687 0.0679
1971 1971 0.0612 0.0770
1972 1972 0.0601 0.0750
1973 1973 00712 0.0791
1974 1974 0.0805 0.0058
1975 1975 0.0793 0.0997
1976 1876 00761 0,089z
1977 1977 00775 00843
1978 1978 0.0849 0.0230
1978 1979 0.0928 0.1085
1980 1980 01127 0.1346
1981 1981 01345 0.1831
1982 1982 01276 01483
1983 1983 01118 01270
1984 1984 01241 0.1425
1965 1585 0.1079 0.1183
1986 1986 00778 0.0941
1987 1987 00859 0.0974
1986 1988 0.08% 0.1003
1989 1989 0.0845 0.0092

Tot. Before Netting Repayments

Part 1B: Netting Debt Repayments
from Interest Subsidias

Tot. Repayments

At Assumed Rates (Note 8)

Net Interest Rate Subsidy

Doug Koplow - 01-Fab-93 - SEPAWKY Fage |

Southeastern Power Administration

Part 1A: Interest Rate Subs. and Subsidies through Deferred Repayment ($000s)

JMWOODRUFF PROJECT
Cumulative Net Net Proyect
| { Oustandng f—
{000s) Dt Iy et Rate
(4)
21,960 21,990 21,990 0.025
22,750 2 522 532 0025
22 854 225 (307} 0025
2921 21,820 {395 0025
22,950 21428 {392) 0.025
22,968 20,937 (491) 0.025
22,983 20443 {494) 0.025
23 026 20,093 (350) 0.025
23,085 19,677 (5186) 0.028
232 19.040 (837 0.025
23128 16,378 {662 0.025
23145 17,709 (669) 0.025
25.026 19,209 1,500 0.025
25,041 16,645 {564) 0.025
25047 18,208 43N 0.025
25,060 17.728 (482 0.025
25.081 17.437 {289) 0.025
25.104 168.657 (880) 005
25182 15,813 (744) 0.025
25,341 14 433 (1,380) 0.025
25434 13,852 (481) 0.025
25591 13647 (3095 0025
25,689 13,368 (279) 0.025
25815 13.274 (94) 0025
26,058 13.274 Q 0.025
26151 13,517 243 0.025
26,168 13.417 (100 0.026
%776 13,600 273 0.025
26,871 15,600 {90) 0.025
26 945 13,677 il 0025
27,056 13.785 108 0.025
7156 13.884 @K 0.025
27,395 14124 240 0025
{10.938
243
a3
10,422
4

T-BOND ESTIMATE

v et
Rale
Submdy

214

00609
0.0646
00163
00156
00142
00149
00155
0.0169
0.0177
0.0227
0.0251
0.0295
0.0382
0.0437
0.0362
00351
0.0462
0.0556
00549
0.051
00525
0.0533
0.0676
0.0877
01095
01026
0.0868
00891
00829
0.0528
0.0609
0.0646
0.0595

0.1026
0.0891
0.0609

Annnad
[
Subeady

(5

13382
M4
0.0
00
0.0
00
0.0
00
0.0
00
00
0.0
§7.3
00
00
00
00
00
00
oo
00
00
00
00
00
2498
00
271
00
41
66
64
143

15142

(245
(27.1)
(8347

BR75%

UTILITY ESTIMATE
Inter et Annual
Flowe: Itered
Subsdy Subady
(3149 e
00724 15821
00753 401
00242 00
00222 0.0
0.0222 0.0
0.0190 0.0
0.0190 0.0
0.0205 0.0
0.0211 00
0.0303 0.0
00357 00
0.0430 00
0.0548 822
0.0629 0.0
0.0520 0.0
0.0500 0.0
0.0541 0.0
0.0700 0.0
0.0747 0.0
0.0642 0.0
0.0693 0.0
0.0680 00
0.0835 0.0
0.1096 0.0
01381 00
01243 30.2
0.1020 0.0
0.1175 321
0.0313 0.0
oom 5.5
0.0724 78
0.0753 75
00742 17.8
18152
01243 (302)
01175 (32.9)
0.0724 (754 6)
9383
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Part 1A, Continued

KERR-PHILPOTT SYSTEM

Yeor Last Re Re Cumulatn
Refinance Rate, L-T Rate, Pub Irvestmant
Yoar Treas Bnds  Powar Bnds. (0003)
&) @ 3

1949 1979 0.0928 0.108%

1950 1980 0.1127 0.1346

1951 1681 0.1345 0.1631

1852 1982 01278 0.1433

1853 1983 [JARAE:] 01270 38497
1954 1984 0.1241 0.1425 7202
1955 1988 01079 01183 71,774
1956 1986 00778 0.0961 78,877
1957 1687 0.0858 0.0974 78.584
1958 1988 0.0896 0.1003 78,658
1959 1959 0.0413 0.0492 78,697
1960 1960 0.0406 0.0472 78,785
1961 1661 0.0392 0.0472 78,803
1962 1962 0.0393 0.0440 78,828
1663 1663 0.0405 0.0440 79,394
1964 1964 0oa9 0.0455 79,506
1965 1965 0.0427 0.0461 79,558
1966 1966 00477 00553 79,720
1967 1967 0.0501 0.0607 79,910
1968 1968 0.0545 0.0880 79,955
1969 1969 0.0632 0.0738 75.955
1970 1970 0.0687 0.0879 79.870
1871 1871 0.0612 0.0770 80,045
1972 1972 0.0601 0.0750 80088
1973 1973 00712 0.07H 80147
1674 1974 0.0806 0.0959 80,266
1875 1875 0.078% 0.0997 80,355
1978 1978 0.0761 0.0892 80,468
1977 1977 00775 0.0843 80,807
1978 1978 0.0849 0.0930 80,855
1979 1979 0.0928 0.1085 80,898
1980 1980 01127 0.1346 80,942
1981 1981 0.1345 0.1631 £0,981
1982 1982 01276 0.1493 81,102
1983 1983 01118 0.1270 B1.167
1984 1984 ¢1241 D.1425 81,304
1985 1685 01079 01183 b4 474
1988 1986 0.0778 0.0%1 85 431
1987 1987 00R58 00874 65 BGE
1988 1988 0.08%6 01003 86,172
1989 1989 0.0845 0.0932 £7.312

Tot. Before Netting Repayments

Part 1B Netting Debt Repayments

from Interest Subsidies
Tot. Repayments
At Assumed Rates (Note B)

Net interest Rate Subsidy

Doug Koplow - 01-Feb-93 - SEPA WK1 . Page 2

Net
Outstanding
DebA

.77
76,682
77453
77,953
77,647
76,315
75 825
74.340
73607
72,591
71,565
71877
71,359
70,327
69,713
89383
69,126
68,748
68,138
86,751
64,410
62,282
60,363
57,690
54 803
52 801
50,639
48775
45,039
41,546
36,626
32,548
33,248
33,300
29,554
27,893
25,796

Nat

in Dekt

38,177
38,705
571
500
(306)
(1,332
(490)
(1.485)
(733)
(1.216)
(838)
322
{518)
(1.03)
(614)
(350)
(237
(378)
{610)
(1.367)
(2.341)
(2,128
189
(2673
@797
{2,002)
(2.252)
(3.864)
(1,738)
{3.493)
(4.920)
{4.080)
802
(39)
{3.755)
(1.661)
(2.007)

(53.281)
38,705
14,576

0.025
0.025
0.5
0.025
0025
0.025
0.025
0.025
0.025
0.025
0.025
0025
0.025
0.025
0.025
0.025
0.025
0.5
0.025
0.025
0025
0.025
0.025
0.025
0.025
0,025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.02%
0.025

TBOND ESTIMATE
Ao st Arval
Rate Inter ast
Submdy Subsidy
(2)44) (5)
0.0888 13138
0.0091 18357
0.0829 47.3
0.0528 2.4
0.0609 0.0
00646 0.0
0.0163 0.0
0.0156 00
0.0142 0.0
00149 0.0
0.0155 00
0.0169 54
00177 0.0
0.0227 00
0.0251 00
0.0295 0.0
0.0382 0.0
0.0437 00
0.0362 00
0.0351 00
0.0452 00
0.0556 00
0.0549 0.0
0.0511 0.0
0.0525 0.0
0.0500 0.0
0.0678 0.0
0.0877 0.0
0.1095 00
01026 0.0
0.0858 0.0
0.0891 00
0.0829 665
0.0528 0.0
0.0609 00
0.0646 0.0
0.0535 0.0
72951
0.0991 (3,835.7)
0.0868 (1.265.2
21942

UTILITY  ESTIMATE
ntarast Annuz
Rate Irvter st
Submdy Submdy
{3)44) 5
01020 3,894 1
01175 45478
00933 533
0.071 b6
0.0724 00
0.0753 00
0.0242 00
0.0222 00
0.0222 a0
0.0190 00
0.0180 0o
0.0205 66
00211 0.0
0.0303 0o
0.0357 00
0.0430 0.0
0.0548 0o
0.0826 [1X4]
0.0520 00
0.0500 0.0
0.0541 0.0
0.0709 0.0
0.0747 00
0.0642 0.0
0.0583 0.0
0.0680 0o
0.0835 00
0.1096 0.0
0.1381 0.0
01243 0.0
0.1020 0.0
[ARVE] 0.0
0.0933 748
00711 0.0
0.0724 0.0
0.0753 0.0
00742 0.0
86121
OUTS (45478
0102 (1,486.8)
25776
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Yoar Last Rehnance Rebnance
Rehnance Rate, {-T Rate, Pub.
Yoor Treas Bnds  Power Brds.

n @
1949 1679 0.0928
1950 1580 01127
1951 191 01345
1952 1982 01276
1953 1983 01118
1954 1984 01241
1955 1985 0.1079
1956 1986 0.0775
1957 1987 0.0859
1958 1988 00856
1959 1954 0.0413
1980 1960 0.0406
1961 1961 00382
1962 ta62 0.0395
1963 1963 0.0405
1964 1964 00418
1965 1965 0.0427
1966 1966 00477
1967 1967 0.0501
1968 1968 0.0545
1968 1969 0.0632
1970 1970 0.0687
1971 197 0.0612
1972 1672 0.0601
1973 1973 00712
1974 1974 0.0806
1975 1975 0.0799
1478 1976 00781
1977 1877 00775
1478 1978 0.0845
1879 1979 0.0826
1980 1980 01127
1981 1981 0.1345
1982 1082 01278
1983 1983 01118
1984 1684 01241
1885 1985 01078
1986 1986 0.0778
1987 1987 0.0855
1988 1688 0.085¢
1589 1989 0.0845
Tot. Before Netting Repayments

Part 1B: Netting Debt Repayments
from interest Subsidies

Tot. Repayments

At Assumed Rates (Note B)

Net interest Rate Subsidy

Douc Koplow - 01-Fep-93 - SEPAWKI - Fage 5

{3
0.1085
01346
0.1631
0.1493
01270
01425
0.1183
0.0961
00874
01003
0.0492
0.0472
0.0472
0.0440
00440
00455
0 0481
0.0563
0.0607
0.0680
0.0798
0.0678
0.0770
0.07%0
0.0791
0.0959
0.0%7
0.0832
0.0843
0.0930
01085
01346
0.1631
0.1493
0.te7o
0.1425
01163
00861
00974
0.1003
0.0967

Part 1A, Continued

CUMBERLANID BASIN SYSTEM
Cumiratve Net Net Propact
lvestment  Outstanding  Increase I wst
{000s) Dabt In Detat Rate
(4)
14.983 14 940 14,940 0025
15121 14,810 (130) 0025
42 693 41,765 26,955 0.025
80 989 77,967 36,202 0.025
93 664 96,642 18.675 0.025
101 631 98,909 2,267 0.025
202 055 99,033 124 oms
102.382 98,986 47 0.025
110644 105,304 €318 0.025
134310 125,706 20,402 0.025
134 687 125616 (90) 0.025
14737 137,193 1,577 0.025
183 588 141,080 3,887 0.025
183,732 136.961 {4.119) 0.025
153.779 136,364 {587) 0.025
153 852 135,987 (377 0.025
163 887 135,258 (729) 0.025
166,522 177,377 42119 0.025
196,802 175.081 (2.296) 0.025
197.212 170.988 (4.093) 0.025
167.527 170.844 (144) 0.025
207 45 178,712 8,868 0.025
207.347 178,041 {1,671) 0.025
208 145 176,043 (1.998) 0025
211,049 174,580 (1.463) 0.025
256 332 215,445 40,865 0025
260 645 211,032 14.413) 0.026
268751 215,870 4838 0025
315,640 261,864 45994 0.025
332877 273308 11,445 0.025
345973 274988 1678 0.025
346158 270.233 (4,755) 0.025
346,928 269 548 (685) 0.025
347 768 265,626 (3.922) 0.025
346214 260,597 {5,029 0.025
46,645 253218 (7.379) 0028
346916 248,622 {4.596) 0025
EN9 246,605 (2017) 0025
METIE 243 624 {2.981) 0025
347 480 239,361 {4,263) 0.025
348171 233611 (5.750) 0.025

(63.544)
29,955
33,589

TBOND ESTIMATE

Wbt
Rats
Submdy

(244
0.0678
0.0877
01095
01026
0.0858
00991
0.0829
0.0528
0.0609
0.0646
00162
0.0156
0.0142
00149
0.0185
0.0169
00177
0.0227
0.0251
0.0295
00382
0.0437
0.0362
0.0351
0.0482
0.0556
0.0549
0.0511
0.0525
0.0589
00678
0.0877
0.1085
01026
0.0868
00991
0.0829
0.0528
0.0608
0.0646
0.0595

0.1095
01026

Annual
ke emnt
Subsidy

(5
10129
0o
28516
3N43
16210
247
103
00
3848
13180
00
180.6
§6.2
00
0.0
0.0
00
856.1
00
00
00
387.5
00
00
00
2z
00
2472
24147
6858
Nnis
0.0
00
0.0
00
0.0
00
0.0
00
00
00

18,5603

(3.2801)
(3,446.2)

140

UTILITY  ESTIMATE
Irvier st Amnua
Rade Interest
Subady Subraidy
(344 [©]
0.0835 1.2475
01096 00
01381 37225
01243 44999
01020 1.804.9
01175 2%6.4
00933 AN
0071 00
0.0724 457 4
00753 15363
0.0242 0.0
00222 257.0
D022 863
0.0190 0.0
0.0190 0.0
0.0205 00
00211 00
0.0303 12762
0.0157 0.0
0.0430 0.0
0.0548 [
0.0629 5578
0.0520 00
0.0500 0.0
0.0541 0.0
00709 28973
0.0747 0.0
0.0642 306
0.0583 27274
0.0660 7783
0.0835 140.2
01096 0.0
01381 0.0
0.1243 0.0
01020 0.0
01175 Q.0
0.0913 00
0071 0.0
0.0724 00
0.0753 0.0
00742 0.0
2ETS
0.1381 {4,136.8)
0.1243 4175.1)
14,365.6
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Part 1A, Continued

GEOHGLA-ALABAMA POWER SYSTEM TBOND ESTIMATE UTIUTY  ESTIMATE
Yoa Last Rk Heh Cumulaty Net Net Computed  Inkerest Anwsal Intevest Amual
Rebnance Rate, L-T Rate, Pub Investment  Outstanding Inyease Intrest  Wohid Ave. Rals Inbew ot Rate Intaras
Yo  Trows Bds  Power Bnds | (000%) Debt n Dot Pad  lnierest At Subsdy Subady Subsdy Subsidy
On Cum. Dt
M @ ] ® (246} ® (346) (5
1943 1979 0.0928 0.1085
1650 1980 0127 01346 23.977 23.936 23,936 136 00057 0.1070 25616 0.1289 30058
1951 1981 0.1345 01637 24,768 24 587 651 59 00244 01101 ns 0.1387 80.3
1852 1982 01276 0.1483 24 883 24,328 (259) 604 00248 0.1028 0.0 0.1245 0.0
1953 1983 01118 01270 57.743 56,896 32.568 827 00145 00573 3167.7 0.112% 36628
1954 1984 01241 01425 90,222 88,385 31.489 170 00192 0.1048 3,301.8 01233 3,881.2
1955 1085 0.1079 01163 100,125 47,651 9466 B 00244 0.0835 7900 0.0839 8884
195 1986 - 0778 00861 100457 98,067 216 2428 0.0248 0.0530 15 0.0713 154
1957 1687 0.085% 0.0974 100.455 97,747 (320} 245 0.0248 00811 00 0.0726 00
1958 1988 0.0886 01003 138172 134 620 36,873 2465 00183 0.0713 26286 0.0820 3,023.2
1859 1980 00413 00492 140,533 137,351 2 nz 0.0242 00171 457 0.0250 £8.3
1960 1960 00406 0.0472 142115 137.266 (85) 325 0.0242 0.0164 0.0 0.0230 0.0
1961 1961 0.03¢2 0.0472 142 258 135,403 {1.883) 3292 0.0243 0.0149 00 0.0223 00
1962 1962 0.0399 00440 162,783 152,781 17,378 114 0.0217 0.0182 64 0.0223 3877
1963 1963 0.0405 00440 251123 223,676 71,095 4821 0.0215 0.0190 13484 0.0225 1,587.2
1964 1964 0.0419 00455 277814 266,486 32,610 6151 0.0240 00179 5843 0.0215 7017
1965 1965 0.0427 004561 278515 251,241 (5.245) €249 0.0249 0078 00 0.0212 00
1966 1966 0.0477 00553 279904 247 495 {3.748) 6178 0.0250 0.0227 00 0.0303 0.0
1967 1667 0.0601 00607 279 820 243674 (3.821) 6064 0.0249 0.0252 00 0.0358 0.0
1668 1968 0.0545 0.0680 260,961 239.507 (4.167) 5965 0.0249 0.0296 00 0.0431 0.0
1969 1969 0.0832 00798 281772 235,451 (4.056) 5069 0.0249 0.0383 o0 0.0549 0.0
1870 1870 0.0687 0.0678 319,355 269.454 34,043 5966 .02 0.0466 1,585.1 0.0658 22387
1971 1o7 00612 00770 320,316 265.462 (03 6409 0.0245 00367 00 0.0525 00
1774 1872 0.0601 0.0750 321.00 260,902 (4,590) 6768 0.0269 0.0342 0.0 0.0431 0.0
1973 1973 00712 0.0791 321.929 254,408 (6.4%8) 6054 0.0238 0.0474 00 0.0553 0e
1674 1974 0.0606 00959 322,893 248290 (6.116) 6097 0.0245 0.0561 00 0.0714 0.0
1975 1975 0.0799 0.0657 364 807 284,134 35,844 6212 00218 0.0580 20803 00778 27900
1976 1876 0.0761 0.0882 469,550 378.220 45,066 mol 00293 0.0458 44526 0.0589 5,696.2
1977 1977 0.0775 0.0843 525,362 427987 48,767 9416 00220 0.055% 27065 0.0623 3,038.2
1978 1978 0.0649 £.0930 532316 432647 4,660 11329 0.0262 0.0587 2736 0.0658 314
1979 1979 0.0928 01085 533,851 430,873 (1.774) 10976 0.0255 0.0673 00 0.0830 0.0
1980 1980 01127 01546 541,666 431,855 882 11168 0.0259 0.0868 85.3 0.1087 106.8
1981 1981 01345 01631 543,797 428339 (3.516) 10555 0.0245 01099 0.0 0.1385 0.0
1882 1962 01276 0.1435 546,426 426131 (2.208) 10478 0.0246 01030 0.0 0.1247 0.0
1983 1883 01118 0.1270 548 439 424,309 (1,822 9868 0.0233 0.0885 00 01037 0.0
1984 1984 01241 01425 572787 437 836 13,587 10535 0.0241 0.1000 1,354.3 0.1184 1,609
1985 1985 0.1074 Q1183 B3 622 £94.768 256,873 19345 0.0278 0.0801 20.564.3 0.0905 21,2358
1986 1986 0.0778 0.0651 925,665 783,242 88,473 30007 0.0383 0.0395 34837 0.0578 5127
1987 1687 0.0859 0.0974 927,682 791 (3,531) 33939 0.0435 0.0424 0.0 0.0539 00
1985 1988 0.08%6 01003 929 641 776.823 {2,888 35393 0.0456 0.0440 00 0.0547 00
1969 1989 0.0645 00892 93t81 775,207 {1616 37960 0.0450 0.0355 00 0.0502 0.0
Tot. Before Netting Repayments 51,4283 61,5429
Part 1B: Natting Debt Repayments
from Interest Subsidies
Tot. Repayments (65,697)
At Assumed Rates (Note 8) 651 0.1101 7 0.1267 (90.3)
2936 0.107 (2561.2) 0.1289 (3,085.4)
31 489 0.1049 (3,303.2) 01233 (3,8828)
9,561 01 (956.1) 01184 {1,132.0)
Net Interest Rate Subsidy 0 M52 53,3527
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ok

(1) Last rehnance year calculated using longest term beasury bonds avarabile at he date debt orgnaton. successively rehnanced unil the present

{2) Treasury bond rawmes reflect he longerst-term waasury bonds avaitable in the last rehnance year

{3) Ubhty bond rates e the waghted average cos of capital for how power, 923 and iight ublies. as compried by Moody s bond rabing service
These bomowng costs are used (o estmale the miermedialon value 1o SEPA of borrowng tweugh the Treasury, rather than on the
capital markets dreclly. These bonds are assumed 10 require refinanang at the same ame as the Treasury bonds

{4) Projact nterest rates are those used for ivhal power nvesment. not for replacemants They were ofen fixed by Congress.

(8) Annual interest subsidies are equal 1o the nterest rale subsidy bmes he net Increase in dabt Negabve values reflect debl amortzaton,
rssuming thal debt with the highest cost Io the government i« ., highest interes! rate subsidy) is repard first

(6) Intevest paid was used lo back-out an estmale of the average nlerest rate, ance there were no annual dala avalable on project rates.

(7) Prior 10 FYB4, interest on construchion for the Cumbarland Basn System was a 20% This was changed 1o 2 5% n 1964, and apphed ref¥oactvely
1o plant investments. (1990 Power Repayment Suidy)

(B) Rates reprasent he highest spread batween cost of bertowing and the rate pard by SEPA The quantly of funds is limited by the increase in debt
shown for e year it which the interest rate apphed on repaymants was Laken from

Sources:

Southeasiern Powsr Administation_ *1986 Powar Repayment Study * July 1990 Sepavals prtout for @ach

power system. Data on he Georgia-Alabama uses the revised shudy

Part2: Summary Table ($Millions)

At Treasury At Uity
Cost of Cost of
Bortowng Borrowing

Jm Woodruft 08 1.0
Kert-Phitpott 22 28
Cumberiand Basin 1ne 144
Georgia-Alabama 445 834

[ Tom 59.4 73]

Al facliVes are hydroslacric. SEPA has not made Ny signibcant investments into energy efficiency

Doug Koplow - 01-Feb-G5 - SEPA WK1 - Faqe 1
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Southwestern Power Administration

Part 1A: Interest Rate Subsidies and Subsidies through Deferred Repayment

LOW ESTIMATE HIGH ESTIMATE
Yoar Now Net Net Waht. Ave. Last Gov'tL-T Est int Ivlorant Public Pow. Est int interost
lvestment  Outstanding | Intereston  Rehnance Rate a1 Rate Subrmdy Rate at Raie Subady
{000s) Dbt W Dbt Amt Culstd. Year Last Refn. Subsdy (SMits) Laxt Rofn. Subaly {SMis)
(%) (%)
() @ ] ) 5 (6) €44 (6)°(2)11000 @ (TH4) (7°(2)1000
1944 361 381 361 0.02656 1974 0.0806 0.0540 00 0.0859 0.0683 0.0
1845 25,185 25,459 25128 002656 1875 0.0799 0.0533 1.3 0.0997 0.0701 1.8
1945 104 25319 170 0.02856 1976 0.0761 0.0495 00 0.0892 0.0626 00
1947 175 25,001 (288) 002658 1977 0.0775 00509 00 0.0843 0.0577 00
1648 679 25,406 375 0.02656 1478 0.0849 00583 Q.0 0.0830 0.0664 0.0
1849 965 25,793 387 002656 1979 0.0928 0.0662 00 0.1085 0.0819 00
1950 4,221 20,398 3,605 002656 1980 (AR V44 00861 03 0.1345 0.1080 04
1951 13,609 43,050 13,852 0.02656 1681 01345 01079 1.5 0.1631 01365 19
1982 2684 46124 3074 0.02656 1962 01278 01010 03 01483 o127 04
1953 €2,380 109,564 £3.440 0.02656 1983 01118 0.0852 54 01270 0.1004 €4
1954 25,402 136,300 26736 0.02856 1984 01241 0.0975 26 0.1425 0.1158 a1
1955 5,251 144 811 8511 0.02656 1985 01079 00813 07 01183 00917 08
1956 27,55 176173 31,362 0.02656 1986 0.0778 00512 18 0.0961 0.0695 22
1957 485 181 266 5,093 0.02656 1987 00859 0.0583 03 00974 0.0708 04
1958 5139 188,611 7345 0.02656 1988 0.0896 0.0630 05 0.1003 00737 05
19658 27,348 218,399 20,788 0.02656 1956 0.0413 0.0147 04 0.0492 0.0226 a7
1960 1,344 222,501 4,102 0.02656 1960 0.0406 0.0140 01 0.0472 0.0206 01
1961 14,086 235799 13,298 0.02656 1861 0.0392 0.0126 0.2 0.0472 0.0206 03
1962 19.640 264,988 23,189 0.02656 1962 00308 00133 04 0.0440 00174 05
1963 665 259,841 {5,147 0.02656 1983 0.0405 0.0139 00 0.0440 00174 0.0
1964 41,091 312,867 53,026 0.02656 1964 00419 0.0153 08 0.0455 0.0189 10
1465 85,064 405.960 93,003 0.02656 1965 0.0427 0.0161 15 0.0481 0.0195 1.8
1966 43,656 449616 41,656 0.02656 1966 0.0477 o.0211 09 00533 0.0287 13
1867 7557 458,195 8579 0.02656 1967 0.0501 0.0235 02 0.0607 0.0341 03
1965 38,129 492,160 33,965 0.02656 1968 0.0345 0.0279 08 0.0880 0.0414 14
1969 4192 480,765 {1,395) 0.0265 1969 00632 0.0366 00 0.07g8 0.0532 0.0
1870 17,982 508,021 15,256 0.02856 1870 0.0687 0.0421 06 0.0879 00613 09
197 13,437 513,485 7,464 0.C2656 1871 0.0812 0.0346 03 00770 0.0504 04
1672 69.924 578,688 65.203 0.02656 1972 0.0601 00335 22 0.0750 0.0484 32
1973 301,406 605,149 26 461 002656 1473 0on2 0.0448 1.2 0.0791 0.0525 14
1874 €7,849 857291 52,142 0.02656 1974 0.0806 0.0540 28 0.0859 0.0693 38
1475 1,180 638,336 (15,955 0.02656 1975 0.0799 0.0533 0.0 0.0%a7 00731 0.0
1876 3,508 822475 (15.861) 0.02656 1676 00761 0.0485 0.0 0.0892 0.0626 00
1977 1,453 634,337 11,862 0.02656 1877 00775 0.0508 06 0,0843 0.0577 07
1978 €68 631,410 (2.827) 002656 1978 00849 0.0583 0.0 0.0930 0.0664 00
1879 4916 630568 (B42) 0.02656 1978 0.0828 0.0652 00 0.1085 0.0819 0.0
1880 6.932 628 983 {1,585 0.02656 1980 o127 0.0881 00 01346 01080 00
198t 3,292 865211 36.228 002656 1981 01345 01079 i8 018M 0.1365 49
1962 24,210 673,809 5,598 0.02656¢ 1982 01278 01010 0g 0.1483 01227 11
1983 58 855 723179 49370 0.02656 1963 01118 0.0852 42 01270 0.1004 5.0
1984 3.285 704418 (18,761) 0.02656 19684 01241 0.0975 0.0 01425 0.1159 0.0
1985 136,670 810,153 106,735 0.02656 1985 01079 0.0813 86 0.1183 00917 a7
1986 15,593 798,786 {11,367 0.02656 1986 0.0778 00512 0.0 0.0961 00895 0.0
1987 9,909 788,231 (10.555) 0.02656 1967 0.0853 0.0593 0.0 0.0974 0.0708 0.0
1888 Q683 777 684 (10.547) 0 02656 1988 0.0896 0.0830 00 0.1003 00737 00
1988 5,644 763,048 {13.736) 0.026856 1989 0.0845 00574 0.0 0.092 00726 0.0
1990 10,011 749,346 (14.602) 0 1990 0.0861 00595 [aKi] 00000 0.0
Totals Through FY1989, Belors Netting Repayments 453 %.0
Part 1B: Netting Debt Repayments from interest Subsidies
Total Rapayments (126.738)
Al Assumed Rales 36,228 01079 (3.9) 0.1365 (4.9
13.852 01079 (1.5 0.13685 (1.9
3.074 01010 (0.3 0127 {0.4)
E.59E 01010 08 01227 (1.1)
26,736 0.0975 (26) 0.1159 (3.9)
3,605 00861 103) 0.1080 {0.4)
34 645 00852 3o 01004 (1.5
Net interast Rate Subsidy C 328 0.6
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Notes to Parts 1A apd 18

{1) Data ndudes all SWPA facilites ndudng he San Raybwn Dam

(2 Net autstanding debt squais the prer year's outstanding debt + new nvestmant - amortizaban payments

(3) Nogatve vahses reflect amortzaton payments In exoess of new investment These repayments are assumed (o redyos
the dabl with the highest cost to the tederal government aulstanding at the bme of the payment (see Part 1B

(4) Weighted Average Cost of Capital on Federal Debtis calcutated below since no annual figures were avalabie

Amount Pt of Rate Waight
{0005} Tot Dabt

45561 357% 2.5000% 0.8%7%
600,156 47.14% 26250% 1.2375%
238 0.02% 2.8750% 0.0005%
113,791 B9d% 3 0000% 02681%
102,981 8.0%% 3.1250% 0.2628%
] 0.00% 8.0000% 0.0000%
Pl 0.02% B.5000% 0.0019%
Tolal 1,273,093 100.00% 2 6556%

Sewrce: Billie Johannsen, Scuthwestern Power Admirstrabon, personal communicabon, 1/30/82.

(5) Borrowings are assumed ko be as long as available fom the Fadaral governmaent al the sme, and
refnanced at long-tetm rawes untl the point at wivch debt is stk outstanding

(6) Leng-term paasury bill rates are used as a conservatve estmate of he governmant's cost of funds
30-year rates are usad whenever avalable. Otherwise, the longest available hnanang is used

(7) The warghind average cost of new power, ight, and gas bond 1ssues is used 1o eskmate the cost of
borrowing without Treasury mtermecsation in financial markels,

(8) Tha interest rate subsidy for debt less han 30 years old is the ditierence betwean government bomowing
costin the year of issue and the intevest rate charged  Subsidhes for debt cider than 30 years equals the
currant government cost of funds minus the interest rate on debt stil oulstanding

Sources:

Soutwestern Powsr Administaton, 1990 Power Repayment Study. Integrated System and Sam Rayburn Dam* September 1991
Bilke Johannsen, SWPA, personal communication. 1/30/42,

Part 2: Write-off of Investment in the Harry S. Truman Dam ($Miliions)

1989 Write-of dus Ip parformance problems 785 7.5
Estmated Depreciation Period 85 0 (50yr repayment paricd, B8 yr est. plant service ke
Sraight-Line Amortization of Loss 09 186

Source: Southwestern Power Admimstraton, “1989 Annual Report,* pp 5.7,.25,34.

Part 3: Summary Table and Allocation of Subsidies to Fuel Types

Low Est High Est

Interest Subsdes 326 408
Truman Write-off 08 1
Total a7 424

All SWPA plant is hydroslectric.
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Westemn Area Power Administration

Part ta: Cumulative Power Investment Part 1b: Derivation of Weighted Average
Interest Rate on Outstanding Debt
(Dabt Mix as of Sept 30, 1909)
Cumnul Caum. A 1
Project Power Urpad  Non-Power Unpaid Wahtd. Pet of
Invest inlerast Baawe Aw it Debiat
(1) @ {3 Rale (S Rale  Ths Rale
Boulder Canyon 207 328 25
Cenral Valloy 435 2202 62 01238 53 00044 357%
Colloran " 88 5 0.1138 81 0.0006 0.51%
Cenkral Arizona 0 [4 [ 0.1107 01 00000 0.01%
Colorado R. Storage 798 2476 708 0.1090 52 00004 033%
Falcon-Armistad 44 38 [ 01076 738 0.0050 4.668%
Fryingpan-Arkansas 190 1896 0 01069 93 0.0006 0.59%
PNW-PSW inwortie 53 529 0 0.1040 80 0.0005 0.51%
Pawker-Davis 208 359 27 0.1037 04 00000 0.00%
Pick-Sloan MO Basin 1592 697.2 516 0.1025 20 0.0014 1.40%
Prevo 1 0 2 0.1005 13.0 0.0008 0.82%
Rio Grande 9 11 5 0.0950 %56 0.0015 1.62%
Washoe 9 87 0 0.0935 54 4 0.0032 3.45%
0.0925 213 0.0024 2.62%
Told 35580 15328 1416.0 0.0900 4.0 0.0013 1.46%
00888 2086 00012 1.31%
Hotes to 12 0.0860 881 0.0048 5.54%
0.0800 26 0.0001 0.16%
(1} Excludes non-powsr repayments assigned to power. (WAPA 1989 Annual Report Stat App., p. 12) 0.0750 0.0 0.0000 0.00%
(2) WAPA *Status of Repayment,* printout of 12/5/90. 0.6721 07 00000 0.04%
(3) Non-power related costs, primarily imigabon, which are assigned to be repaid 0.0700 335 0.0015 212%
through power revenues. This is a subsidy to rrigation and a tax on power. 0.0663 01 0.0000 0.01%
0.0613 06 0.0000 0.04%
0.0606 02 00000 0.01%
0.0568 00 0.0000 0.00%
Low High 0.0563 1.6 00001 0.10%
Total Unpaid Power Invasiment 15328 1,532.8 0.0550 06 0.0000 0.04%
Waht Ave. int. Rate on Debt 492% 4.92% 0.0538 08 0.0000 0.05%
Cost of Funds n 198" 8.45% 8 0% 0.0400 6.0 0.0000 0.00%
Net Estmated interest Fate Subsidy 3.53% 500% 0.0322 9.8 0.0019 5.82%
0.0306 1885 0.0037 12.02%
Est int Subsidy to Power M2 767 0.0300 188.5 0.0036 1 96%
0.0288 09 0.0000 0.08%
" Assumes debt must be refinanced in 1989, This is a crude approximator 00263 417 00024 8.99%
Low estimate uses long-tem beasury bond rate, high estmate usas the 0.0263 8 0.0001 0.23%
average public power bond rate. 0.0269 87  0.000% 0.55%
0.0250 4821 00073 2.31%
Part 2: Summary Table and Aliocation to Fuel Type Towl 15767  49%  100.00%
Low High ‘Notee o Part 1b:
Estmate Estmate (1) Calculations exchsde $702 millon in interast-fee irrigation debt
Energy Mix (2) As data may ndude some non-power invesment other than irrigaton,
Hydrosectric 100.00% 100.00% the unpard power ba¥anoe calculated i Part 12 is used for subsidy caleulations
Amnual interest Rate
Subsdy 4.2 76.7 Sowce: WAPA Cumulalive investment Data as of 9/30/89.

Less. Cross Subsidy to Imgabon

Cumul. Subsidy to brig. 1,416.0 1.416.0
Est Lite of Facil. {yre)" 60.0 60.0
Est Annual Cross-Subsidy™ 236 236
Net Esbmaked Subsdy %06 531
1o Hydro

*Basad on the 60-yea repayment peniod fer wrigation assistance drscussed in BPA, p. 24
™ Annwal subsidies have no discount factor since rngabon repavment does ol acaue nteest

Suss:
Bonnevile Power Admiisrabon, “1989 Annual Report® For Irngation assistance repayment pariod oniy
Western Area Power Adminisirabon, *Final 1990 Power Repayment Study * 12590
WAPA, “interest Rates (Though FY1982) and Authority * 12/17/84.
WAPA "1988 Annual Report* and "Stagstical Appendix to the 1985 Annual Report.*
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DEPARTMENT OF ENERGY: FEDERAL ENERGY REGULATORY COMMISSION

The Federal Energy Regulatory Commission regulates natural gas and oil pipeline companies,
electric utilities, and licenses and inspects  hydroelectric facilities. Since the Omnibus Budget
Reconciliation Act of 1986, FERC user fees charged to licensees are supposed to yield net taxpayer outlays
of zero. Data for 1989 shows that fees actually slightly exceeded FERC’s operating costs, yielding a de facto
licensing tax. Expenditures have been allocated to the various fuel types based on data contained in
FERC's annual report. License fee collections were credited to the particular fuels in direct proportion to
the percent of spending that that fuel comprised.

Annual Charges and Fees. These are levied on the regulated entities in return for government
licensing and oversight services. They are deducted from FERC's expenditures to yield net outlays,
Revenues are assumed to occur in the same proportions as expenditures; thus if 10% of the costs are
associated with hydroelectric regulation, than 10% of the licensee revenues are assumed to come from
hydro facilities. Payments to states (see below) reduce net collections that FERC retains to offset operating
expenses.

Payments to States Under the Federal Power Act. States are paid 37.5% of the receipts from
licenses for occupancy and use of national forests and public lands within their boundaries issued by
FERC. (OMB '91, A-676). These payments reduce FERC's retained collections from licensees which are
available to offset operating expenses, Although we do not deduct these payments from FERC's offsetting
collections, they are essentially payments in lieu of taxes. These payments amounted to $1.8 million in
1989.

B4-90
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Department of Energy
Federal Energy Regulatory Commission (FERC)

Total Total

Program  Energy

EXPENDITURES
Natwral Gas Regulation 7
Hydropewer Licensing and Regulabon 21
Oil Pipeling Regulaton 28
Electric Power Reguiabon 245
Totad Expendihes 1079

REVENUES

Annual Charges and Fees 1257
Net Subsidy (17.8)

Souroes:
OMB, "Budget of the United States Government, FY 1991 " A-676.
FERC, *1989 Annual Report” p, 2.
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Net

837
04
a0
225
1257

Subady  Benehaary Fual

(8.0) Gas

{4.3) Hydroelectric

(0.4) Petroleun

(4.0) Non-hydro Electric Power
(17

Sponding
Type

Admin Reg
Admmin.Reg
Admin. Reg
Admin.Reg

Carbon

Incteasing?
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