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June 29, 2009

Dear Sir/Madam:

Citizens for Nuclear Technology Awareness (CNTA) is a grassroots, citizen organization
that is devoted to bringing facts and logic to the national debate regarding nuclear issues.
Our members support the nuclear related missions of the federal government and include
individuals and corporations who are or have been involved in federal and commercial
nuclear programs.

The purpose of this letter is to forward the attached paper which discusses the issues
regarding the Yucca Mountain Geological Repository for the disposal of spent nuclear fuel
and high-level waste. As we know you are aware, in March 2009 the Administration
proposed and the Congress subsequently supported budgetary actions that reduced funding
for the nation’s nuclear waste repository. We recommend action on your part to restore
funding to complete this project.
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The Case for
The High Level Waste Repository

The Challenge

After 25 years of study and development, the U. S. Department of Energy has submitted a
license application to the U.S. Nuclear Regulatory Commission (NRC) to construct a
geological repository at Yucca Mountain, Nevada for the disposal of High Level Waste (HLW)
and Used or Spent Nuclear Fuel (SNF). The DOE has determined with confidence that the
repository will be safe during operations, while the wastes are shipped to Yucca Mountain,
packaged and placed underground, and monitored; and after the repository is permanently
closed.

The wastes to be disposed are composed of HLW resulting from DOE’s past nuclear weapons
production programs; and DOE, Commercial, and Naval SNF. These wastes are in a form that
is robust and extremely resistant to corrosion (glass in the case of HLW and ceramic in the case
of SNF) that is discussed further below. Also, see Fig. 1. No liquid wastes will be accepted
for disposal at Yucca Mountain.

The estimated current total inventory consists of 58,000 Metric Tons of Heavy Metal (MTHM)
of Commercial SNF and 13,000 MTHM for Defense & DOE High-Level Waste. Yucca
Mountain’s regulated capacity is 70,000 MTHM. The existing HLW and SNF are stored
currently at multiple sites in 39 states (both government and commercial locations) in
temporary storage (not disposal).

Fig. 1. Waste forms and packages to be stored in Yucca Mountain
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Safety of the Repository

Assessments establishing the safety of the repository are presented in the license application
and are summarized below. The potential doses to the workers and the public from the
operations of the repository are below the limits imposed by the standards and regulations
developed by the Environment Protection Agency (EPA) and the NRC. This “below the
limits” condition also exists for the protection of the public after the repository is permanently
closed. The estimated doses to the public in the distant future are a small fraction of the limits
established by the proposed regulations and standards. The projected estimates represent a
very small fraction of the background radiation that all Americans receive every year just from
living in the United States.

The Repository’s combined geologic and engineered barrier features prevent or substantially
reduce the release of radionuclides from the waste. Since water is the primary medium by
which radionuclides could be released from the repository, the repository system features and
geology prevent or limit the movement of water.

Yucca Mountain site is located on federal land adjacent to the Nevada Test Site in Nye County,
Nevada, about 100 miles northwest of Las Vegas. The underground facility will be located
about 660 to 1600 ft below the surface and on the average about 1,000 feet above the water
table. The Repository will be located in volcanic rock called tuff that was deposited by a series
of eruptions, about 20 miles north of Yucca Mountain, between approximately 11 and 14
million years ago. The facility will be deep enough underground to prevent waste from being
exposed to the environment and to prevent accidental human intrusions. The desert
environment with its low rainfall of about 7.5 inches per year and limited infiltration into the
subsurface is a favorable long-term characteristic of Yucca Mountain. The mountain between
the surface and the water table is characterized by an unsaturated zone; i.e., the rocks are
porous and not completely dry but are only partially filled by water. Any water that should
penetrate into this zone is held in the pores and is prevented from moving freely. Far in the
future, the return of glacial climate conditions to North America would still leave Yucca
Mountain in a desert environment. Very little water is available to start with and the natural
features of the mountain significantly limit the amount of moisture that can infiltrate below its
surface. At most locations within the mountain, it would take thousands of years for the small
amounts of water that might infiltrate the surface to reach the level of the repository.

By itself, the mountain provides a high degree of waste isolation. To enhance the mountain’s
natural barriers, engineers have designed passive barriers that will provide an even higher
degree of waste isolation without the need of any human intervention. Repository performance
will not be dependent on any single barrier. Some of these barriers shown in Fig. 2 are
described below.
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Fig. 2 Some features of the engineered barrier system

The repository “emplacement tunnels” or “drifts” to be located about 1000 feet
below the surface of Yucca Mountain. There is a natural tendency for any water to
move around large openings or excavation in rock. These drifts provide a stable
environment for other engineered barrier system features.

Titanium drip shields. These shields will limit the ability of falling rocks or the small
amount of water that might move through the natural geological features and enter the
emplacement tunnels to contact the waste package.

Double-shelled, corrosion resistant waste packages. These prevent or substantially
reduce any water that might get below the drip shields from coming in contact with the
solid waste. These packages are robust and extremely resistant to corrosion. There are
two concentric cylinders; the outmost will be made of a highly corrosion-resistant
nickel-based alloy called Alloy 22. The inner cylinder is made of stainless steel and is
also very corrosion resistant. Analyses presented in the license application show that,
absent unexpected seismic or igneous events, these robust waste packages will last for
hundreds of thousands of years.

Transportation, aging, and disposal canisters (TAD). Most of the SNF will arrive at
the repository in a standardized canister (TAD). These canisters are also made of
stainless steel and will be placed inside the other two waste package cylinders. The
stainless steel canisters of vitrified high-level waste will also be placed inside the waste
package cylinders.
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The solid nature of all waste in the repository. The SNF consists of uranium in solid
ceramic pellets inside sealed metal tubes called fuel rods. The uranium pellets are
about size of a pencil eraser. The HLW is being mixed with silica sand and other
constituents, melted together to form a glass, and poured into stainless steel canisters.
Both these forms are highly resistant to dissolution. Analogue evidence indicates that
glass, metals and ceramic materials may be preserved for thousands of years in the
unsaturated zone of the repository. For example, there is volcanic glass in some Yucca
Mountain rock that has been there for more than 10 million years. Furthermore, the
danger associated with radioactive materials naturally diminishes over time through
radioactive decay. For the material to be disposed of in the repository little more than
18 % of the original amount of radioactivity would remain after 1000 years and about 6
% would remain after 10,000 years.

A pallet. A pallet made of Alloy 22 and stainless steel supports the waste package and
minimizes external mechanical and chemical interactions with the waste.

A drift invert below the waste packages. An invert, placed below the waste
packages, reduces the possible transport of any radionuclides out of the engineered
barrier system.

In summary, the desert environment, geological nature of Yucca Mountain (see Fig. 3), the
engineered barriers including the robust nature of the waste packages, and the solid and
dissolution resistant nature of the form of the waste all work together to protect the public’s
health and safety and keep radiation exposures well below those specified in the EPA
Standards and NRC Regulations. For 10,000 years, the mean value of the annual estimated
radiological dose to the reasonably maximally exposed individual is 0.234 mrem (The NRC
regulationspecifies a maximum mean allowable radiological dose of no more than 15 mrem per
year). This estimated annual exposure is a small fraction of the annual dose received by all
Americans from naturally occurring background radiation. This dose is about 10 times smaller
than that received from one cross country airline flight in the United States or is the equivalent
of eating about 25 bananas in a year. The average annual dose from natural sources to all
Americans is about 300 mrem per year. For one million years, the mean annual dose to the
reasonably maximally exposed individual is estimated at about 2 mrem.

Fig. 3 Aerial View of YUCCA MOUNTAIN
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Regulatory Background

For decades, experts throughout the world have studied many options for permanently
disposing of spent nuclear fuel and high-level radioactive waste. These have included burying
it in the ocean floor, sending it into outer space, and placing it deep underground in a geologic
repository. After studying these options, scientists determined that disposal in an underground
repository was the best long-term solution for safely managing this waste.

Congress passed legislation in 1982 directing the U.S. Department of Energy (DOE) to build
and operate a deep geologic repository for used nuclear fuel and defense waste stored at several
DOE sites. Under this legislation—the Nuclear Waste Policy Act—Congress set a deadline of
1998 for DOE to begin moving used nuclear fuel from nuclear power plants. DOE also must
complete construction of fuel acceptance facilities at the site and prepare for transportation of
used fuel to the site. The Nuclear Waste Policy Act put into U.S. law the process for
developing a deep geologic repository.

To fund the federal program, the 1982 legislation established the Nuclear Waste Fund.
Beginning in 1983, consumers of electricity produced at nuclear power plants have paid a fee
into the fund of one-tenth of a cent for every kilowatt-hour of electricity produced.
Commitments to the Nuclear Waste Fund, including interest, now total over $31 billion. About
$8 billion has been spent to date on repository programs.

Nine sites were under consideration and study, as part of the Nuclear Waste Policy Act of
1982. Based on technical studies and reports, three sites were later selected for further study
and site characterization. In 1987 the U.S. Congress amended the Nuclear Waste Policy Act
and directed DOE to proceed only with the Yucca Mountain site and submit a license
application for Yucca Mountain to become the nation’s geological repository, subject to
demonstration that the site was suitable and safe. The Yucca Mountain site was ranked as first
choice in all areas of the study. Federal law gave responsibility to the U.S. Environmental
Protection Agency (EPA) to develop the standards that defined safe disposal of long-lived
radioactive wastes in a geological repository. Regulatory standards have been developed,
reviewed by the courts, are in effect, and will be used by the Nuclear Regulatory Commission
(NRC) in determining whether the repository can be operated in a safe manner. DOE has
investigated the suitability of the site as a repository extensively and, in 1994, DOE started
building a system of exploratory tunnels at the site. Scientists conducted extensive volcanic,
seismic, geological, hydrological and geochemical studies in these tunnels to assess how a
repository would perform over tens of thousands of years. DOE published the results of these
scientific and technical analyses in a comprehensive evaluation of the site that demonstrated a
Yucca Mountain repository is capable of protecting public health and safety.

Based on this comprehensive evaluation, in 2002 Congress recommended and the President
signed the joint Congressional Resolution designating Yucca Mountain, Nevada for
development as a repository for the disposal of SNF and HLW (The Yucca Mountain
Development Act). The vote in Congress preceding this designation was bipartisan with 306
members of the House and 60 in the Senate voting for the resolution. In June 2008, DOE
submitted a license application to NRC to build the repository. The NRC is following a well-
defined legislative process to evaluate the safety of the proposed Yucca Mountain Site to meet
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both the scientific requirements for evaluating the site and the institutional requirements. At a
later date, a separate safety and licensing decision by the NRC will be required before the
repository can commence operations.

Federal law requires further study of the long-term performance of Yucca Mountain, as the
EPA is already doing for the Waste Isolation Pilot Plant (WIPP) located in New Mexico, to
confirm the long-term behavior of the repository. WIPP is the United States operating
geological repository for long-lived transuranic wastes from the production of nuclear weapons
and nuclear research, development, and demonstration activities; the most abundant transuranic
element in these wastes is plutonium. To-date these studies show no adverse effects from the
operation of the repository.

As required by the process, the U,S. Environmental Protection Agency (EPA) has provided
environmental standards for the construction, operation, and closure of a potential geologic
repository. In 2001, NRC published its regulations for this repository. In 2005, EPA proposed
additional standards that would apply for up to one million years. The NRC has recently
issued its regulations to accommodate these additional standards.

The following are a summary of the NRC regulations required during operations
(receiving, storing and placing the waste deep underground for disposal).

Limits. No member of the public would receive greater than 15 millirem (mrem) each
year due to normal repository operations.

No Radiation Worker, within the geologic respository operations area, would
receive greater than 5 rem each year (derives from 10CFR20).
Physical Protection and Security. The repository must be protected against physical
threats, theft of radioactive materials, and potential acts of sabotage.

Emergency Planning. Effective protective measures must be in place in the event of
an emergency including detailed plans for responding to and recovering from
radiological emergencies or accidents.

Protection for Workers Who Raise Safety Concerns. All workers are encouraged to
raise any concerns they have regarding the safety of the repository to DOE and NRC
management.

Retrieval. Repository design must permit DOE to retrieve the waste packages while
they are being put in place and throughout the completion of a performance
confirmation program.

Land Ownership and Control. The land used for the repository and surface facilities
must be legally under the jurisdiction and control of DOE. DOE must have the water
rights necessary to operate and close the repository safely.

The following are a summary of the NRC regulations required after closure.

Limits. After repository closure, a reasonably maximally exposed individual who lives
near the repository would receive no greater than 15 mrem each year from the
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repository. . The original standards set a period of 10,000 years for this limit to apply.
EPA and NRC subsequently extended this period to 1,000,000 years with an annual
limit of 100 mrem for the period between 10,000 and 1,000,000 years.

Performance Assessment. Detailed requirements exist for a performance assessment
that DOE must use to demonstrate that the proposed repository is safe.

Groundwater Protection Limits. Releases from the repository must not cause
radioactivity in groundwater to exceed EPA limits. Separate standards for groundwater
are designed to protect the groundwater resources near Yucca Mountain.

Conclusions

The intent of this document is to summarize the considerable evidence that
the Yucca Mountain Repository is a safe, scientifically sound solution to the
storage of used nuclear fuel and high level defense waste. The American
taxpayer has already spent $10 Billion in pursuit of this evidence and there
has been no suggestion by more than 50 scientific reviews of the Yucca
Mountain bases that this option is not suitable for its intended purpose. We
urge compliance with the NWPA and that the necessary funding be restored
to pursue the Yucca Mountain Repository project.
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