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general, experts say, such materials must be kept away from people and
living things—with no possibility of contaminating air, water (including g1
water), or soil—for 10 half-lives. .

Since the beginning of the nuclear age in the 1940s, nuclear waste has
accumulating. A sense of urgency about finding a place to put the waste wt

many of the investigated sites were less than ideal for various reasons, the s
ule proved impossible to meet. In 1987 Congress attempted to settle the m
by designating Yucca Mountain, Nevada, as the one site to be intensively sty
and developed. It was scheduled to be opened for use in 2010, Risk assess:
expert D. Warner North, in “Unresolved Problems of Radioactive Waste: Mo
tion for a New Paradigm,” Physics Today (June 1997), asserted that the tech:
and political problems related to ‘nuclear waste disposal remained formid
and that a new approach was needed. Luther J. Carter and Thomas H, Pigt
in “Getting Yucca Mountain Right,” The Bulletin of the Atomic Scientists (Ma
April 1998), wrote that those formidable problems could be defeated, g;

the project; see Chuck McCutcheon, “High-Level Acrimony in Nuclear Sto,
Standoff,” Congressional Quarterly Weekly Report (September 25, 1999) and §
Paige, “The Fight at the End of the Tunnel,” Insight on the News (November
1999). .
’ In February 2002 Secretary of Energy Spencer Abraham recommendec
the president that the United States go ahead with development of the Yy
Mountain site. His report, which is excerpted in the following selection, ma
the points that a disposal site is necessary, that Yucca Mountain has been th
oughly studied, and that moving ahead with the site best serves “our ene;
future, our national security, our economy, our environment, and safety.” Ab
ham further argues that objections to the site are not serious enough to stop 1
project. In the second selection, Jon Christensen argues that far too much cor

dence in Yucca Mountain’s long-term safety is based on probabilistic compu
models that are too uncertain to trust,
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Recommendation by the Secretary
of Energy Regarding the Suitability of
- the Yucca Mountain Site for a
Repository Under the Nuclear Waste
| Policy Act of 1982 |

Introduction

For more than half a century, since nuclear science helped us Smana.\,\.ozm %”_\wm
II and ring in the Atomic Age, scientists have w:.osﬁ that Eo. a ._ozsﬁﬁmm
need a secure, permanent facility in which to dispose of Bm%mnnwm - HowN.
Twenty years ago, when Congress adopted the Nuclear Waste Policy mn of 1982
(NWPA or “the ACT”), it recognized the %<mgwh_=ﬂnmwmm~bﬁwwﬂm UM o
entific community that the best option for such a ac 3 the Secrctory o
underground repository. Fifteen years ago, Oonm:.wmm a:mn»ms Secretary of
to investigate and recommend to the President <.<Emﬂ er s p
N”me“s_a be _ogm& safely at Yucca w\_ocﬁmmﬁ Zmﬁmwww“w“wnﬁ%mwamww MMMMHMM
nt billions of dollars and millions of hours : .
MMM%WM this question. I have carefully reviewed the product of this m.ﬂcww.nww :mm
judgment, it constitutes sound science and m_.mosm @Eﬁ a safe Hmwom__ 0 M can be
sited there. I also believe that compelling waE.m_ Eﬂoum.ma counse :hm favor of
proceeding with this project. Accordingly, consistent with my respo:

under the NWPA, today I am recommending that Yucca Mountain be developed .

as the site for an underground repository for spent fuel and other radioactive

wastes. o
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site will safeguard the health and safety of the @m@._m. in Z.mSEw an ﬁwn.wa_u s
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majority of less secure, temporary nuclear waste storage sites that exist :
country today.

This point bears emphasis. We are not confronting a hypothetical
lem. We have a staggering amount of radioactive waste in this country—
100,000,000 gallons of high-level nuclear waste and more than 40,000
ric tons of spent nuclear fuel with more Created every day. Our choice
between, on the one hand, a disposal site with costs and risks held to a

.Imum, and, on the other, a magic disposal system with no costs or risks .
Instead, the real choice is between a single secure site, deep under the gr
at Yucca Mountain, or making do with what we have now or some varia
it—131 aging surface sites, scattered across 39 states. Every one of those
was built on the assumption that it would be temporary. As time goes b
ery one is closer to the limit of its safe life span. And every one is at

a potential security risk—safe for today, but a question mark in decad
come.

The Yucca Mountain facility is important to achieving a number o
national goals. It will promote our energy security, our national security,

m&mﬁfnoﬁvoaama.:i: help strengthen our economy and help us ¢
up the environment. : ,

The benefits of nuclear power are with us every day. Twenty perce
our country’s electricity comes from nuclear energy. To put it another way
“average” home operates on nuclear-generated electricity for almost five h
a day. A government with a complacent, kick-the-can-down-the-road nu
waste disposal policy will sooner or later have to ask its citizens which
hours of electricity they would care to do without. .

Regions that produce steel, automobiles, and durable goods rely in
ticular on nuclear power, which reduces the air pollution associated with fi
fuels—greenhouse gases, solid particulate matter, smog, and acid rain. But e
ronmental concerns extend further, Most commercial spent fuel storage fa
ties are near large populations centers; in fact, more than 161 million Americ
live within 75 miles of these facilities. These storage sites also tend to be 1

“rivers, lakes, and seacoasts. Should a radioactive release occur from one of t

older, less robust facilities, it could contaminate any of 20 major waterways,

cluding the Mississippi River. Over 30 million Americans are served by t1
potentially at-risk water sources.

Our national security interests are likewise at stake. Forty percent of
warships, including many of the most strategic vessels in our Navy, are powe
by nuclear fuel, which eventually becomes spent fuel. At the same time, the
of the Cold War has brought the welcome challenge to our Nation of dispos
of surplus weapons-grade plutonium as part of the process of decommission
our nuclear weapons. Regardless of whether this material is turned into reac
fuel or otherwise treated, an underground repository is an indispensable cc
ponent in any plan for its complete disposition. An affirmative decision
Yucca Mountain is also likely to affect other nations’ weapons decommissis

Frvr nfemn a3 evus
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efforts to stem the proliferation of nuclear weapons in other ways, since it will
encourage nations with weaker controls over their own materials to follow a
similar path of permanent, underground disposal, thereby making it more dif-
ficult for these materials to fall into the wrong hands. By moving forward with
Yucca Mountain, we will show leadership, set out a roadmap, and encourage
other nations to follow it.

There will be those who say the problem of nuclear waste disposal gener-
ally, and Yucca Mountain in particular, needs more study. In fact, both issues
have been studied for more than twice the amount of time it took to plan and
complete the moon landing. My Recommendation today is consistent with the
conclusion of the National Research Council of the National Academy of Sci-
ences—a conclusion reached, not last week or last month, but 12 years ago. The
Council noted “a worldwide scientific consensus that deep geological disposal,
the approach being followed by the United States, is the best option for dis-
posing of high-level radioactive waste.” Likewise, a broad spectrum of experts
agrees that we now have enough information, including more than 20 years of
researching Yucca Mountain specifically, to support a conclusion that such a
repository can be safely located there.

Nonetheless, should this site designation ultimately become effective,
considerable additional study lies ahead. Before an ounce of spent fuel or
radioactive waste could be sent to Yucca Mountain, indeed even before con-
struction of the permanent facilities for emplacement of waste could begin
‘there, the Department of Energy (DOE or “the Department”) will be required
to submit an application to the independent Nuclear Regulatory Commission
(NRC). There, DOE would be required to make its case through a formal review
process that will include public hearings and is expected to last at least three
years. Only after that, if the license were granted, could construction begin.
The DOE would also have to obtain an additional operating license, supported
by evidence that public health and safety will be preserved, before any waste
could actually be received. _

In short, even if the Yucca Mountain Recommendation were accepted to-
day, an estimated minimum of eight more years lies ahead before the site would

become operational.

We have seen decades of study, and properly so for a decision of this
importance, one with significant consequences for so many of our citizens. As
necessary, maily more years of study will be undertaken. But it is past time
to stop sacrificing that which is forward-looking and prudent on the altar of a
status quo we know ultimately will fail us. The status quo- is not the best we can
do for our energy future, our national security, our economy, out environment,
and safety—and we are less safe every day as the clock runs down on dozens of

older, temporary sites.

I recommend the deep underground site at Yucca Mountain, Nevada, for
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Background

History of the Yucca Mountain Project and
the Nuclear Waste Policy Act

The need for a secure facility in which to dispose of radioactive wastes
been known in this country at least since World War II. As early as 1957, a
ionw_ Academy of Sciences report to the Atomic Energy Commission su \ es
cEvasm radioactive waste in geologic formations. Beginning in the Gum%m.
United States and other countries evaluated many options for the safe Ea_
mbmsm:n disposal of radioactive waste, including deep seabed disposal Hmz__
island siting, dry cask storage, disposal in the polar ice sheets qgmuh:»mz
and Honw.mﬂmbm waste into orbit around the sun. After mﬂ&«ﬁhm. these optic
disposal in a mined geologic repository emerged as the preferred long-term
<=..o:5m=§ solution for the management of these wastes. Congress recogni:
this consensus 20 years ago when it passed the Nuclear Waste Policy Act of B.
In the Act, Congress created a Federal obligation to accept civilian sp.
nuclear 9._2 and dispose of it in a geologic facility. Congress also designa
the agencies responsible for implementing this policy and specified their roj
The Department of Energy must characterize, site, design, build, and manag
Federal waste repository. The Environmental Protection >mm=n%,ﬁw>v must
the public health standards for it. The Nuclear Regulatory Commission m
license its construction, operation, and closure.
The Department of Energy began studying Yucca Mountai .
ter century ago. Even before Congress w%ﬁwwmmgm NWPA, EM_ Mmﬂﬁﬂaﬂmﬁ
begun national site screening research as part of the National Waste Termir
mwo_.m% program, which included examination of Federal sites that had _
viously .cmms used for defense-related activities and were already vonmbmw_
contaminated. Yucca Mountain was one such location, on and adjacent to t.
Nevada Test Site, which was then under construction. Work began on the Yuc
Ko::ﬁn.m:m in 1978. When the NWPA was passed, the Department was stud
ing more than 25 sites around the country as potential repositories. The A
Eoﬁawa for the siting and development of two; Yucca Mountain Swm one
nine sites under consideration for the first repository program. _

Following the provisions of the Act and the Department’s siting Guid

lines, the Department prepared draft environmental assessments for the nir

m:mm. Final environmental assessments were prepared for five of these, inclu
ing Yucca Mountain. In 1986, the Department compared and ranked \Em site
under construction for characterization. It did this by using a multi-attribut
methodology—an accepted, formal scientific method used to help decision mal
ers compare, on an equivalent basis, the many components that make u

n.oEme decision. When all the components of the ranking decision were nwu
sidered together, taking account of both preclosure and post-closure no:nmmzm

~ Yucca Mountain was the top-ranked site. The Department examined a variety a

ways of combining the components o ; thi
ways of combinn .m the con N.i»-... :rm Bﬂib.m wner@ this only confirme:
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its modeling in support of development of the standards, unsaturated tuff was
one of the two geologic media that appeared most capable of limiting releases
of radionuclides in a manner that keeps expected doses to individuals low.

In 1986, Secretary of Energy Herrington found three sites to be suit-
able for site characterization, and recommended the three, including Yucca
Mountain, to President Reagan for detailed site characterization. The Secretary
also made a preliminary finding, based on Guidelines that did not require
site characterization, that the three sites were suitable for development as
repositories.

The next year, Congress amended the NWPA, and selected Yucca Mountain
as the single site to be characterized. It simultaneously directed the Department
to cease activities at all other potential sites. Although it has been suggested that
Congress’s decision was made for purely political reasons, the record described |
above reveals that the Yucca Mountain site consistently ranked at or near the
top of the sites evaluated well before Congress’s action. .

As previously noted, the National Research.Council of the National
Academy of Sciences concluded in 1990 (and reiterated [recently]) that there
is “a worldwide scientific consensus that deep geological disposal, the ap-
proach being followed by the United States, is the best option for disposing of

high-level radioactive waste.” Today, many national and international scientific
" experts and nuclear waste management professionals agree with DOE that there
exists sufficient information to support a national decision on designation of
the Yucca Mountain site.

The Nuclear Waste wc:n% Act and the Responsibilities of the
Department of Energy and the Secretary

Congress assigned to the Secretary of Energy the primary responsibility for
implementing the national policy of developing a deep underground reposi-
tory. The Secretary must determine whether to initiate the next step laid out
in the NWPA—a recommendation to designate Yucca Mountain as the site for
development as a permanent disposal facility. . .. Briefly, I first must determine
whether Yucca Mountain is in fact technically and scientifically suitable to be a
repository. A favorable suitability determination is indispensable for a positive
recommendation of the site to the President. Under additional criteria I have
adopted above and beyond the statutory requirements, I have also sought to
determine whether, when other relevant considerations are taken into account,
recommending it is in the overall national interest and, if so, whether there are
countervailing arguments so strong that I should nonetheless decline to make
the Recommendation. . :

The Act contemplates several important stages in evaluating the site before
a Secretarial recommendation is in order. It directs- the Secretary to develop a
site characterization plan, one that will help guide test programs for the col-
lection of data to be used in evaluating the site. It directs the Secretary to

conduct such characterization studies as may be necessary to evaluate the site’s
catraltiziee Aed 14 Aiwants tha Canvatare +a hald haaringe in tha vicinitv of the
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the n.on:u_mzcs of these stages that the Act directs the Secretary, if he :

the site suitable, to determine whether to recommend it to the mnmwim:.

development as a permanent repository. o

If the Secretary recommends to the President that Yucca Mountain b
<m~om.uma. he must include with the Recommendation, and make available t
public, a comprehensive statement of the basis for his determination. If at
time the Secretary determines that Yucca Mountain is not a mEnwE.m site
meﬂ Hmﬁon to Congress within six months his recommendations for fu
E&%Mn%«hﬁwﬂ%mm@ permanent disposal of spent nuclear fuel and high-i

Following a Recommendation by the Secretary, the
mend the Yucca Mountain site to noﬁ%.mmm “if.. .nwi nMMMMWﬂMm VMMM
for application for a construction authorization. .. .” If the Emaamsﬁawcvu
a recommendation to Congress, he must also submit a copy of the mwﬁg.
- setting forth the basis for the Secretary’s Recommendation.

A Presidential recommendation takes effect 60 days after submission
less Nevada forwards a notice of disapproval to the Congress. If Nevada subi
m_.un: a notice, Congress has a limited time during which it may neverthe
give effect to the President’s recommendation by passing, under exped
@Ho.nmmcnmv a joint resolution of siting approval. If the Emmm%mqw recomn
dation takes effect, the Act directs the Secretary to submit to the NRC a «
struction license application. .

. Hﬁm NWPA by its terms contemplated that the entire process of sit:
licensing, and constructing a repository would have been completed more ﬁ
four years ago, by January 31, 1998. Accordingly, it required the Departmen
enter into contracts to begin accepting waste for disposal by that date.

Decision

The Recommendation

‘After over 20 years of research and billions of dollars of carefully é
reviewed scientific field work, the Department has found EM_WMWMMM% ,
Yucca Mountain brings together the location, natural barriers, and mmamw
ements most likely to protect the health and safety of the public, includ;
those Americans living in the immediate vicinity, now and long mm_no the
ture. It is therefore suitable, within the meaning of the NWPA, for developm
asa @MMBwsmsn nuclear waste and spent fuel repository. ~ i
ter reviewing the extensive, indeed unprecedented, analysi é
ment has undertaken, and in discharging the Wmmvosavﬁmmm M_HMMM MMWMW”
on the m.QOSQ under the Act, [ am recommending to the President that Yuc
Zo::.SE be developed as the Nation’s first permanent, deep undergrou
tepository for high-level radioactive waste. A decision to a,mﬁnov Yucca Mot

SESE_ummnnanw_mﬂmvmog. .
mEER_&mmWE ion’
QUIF natianal Aafanca e oxfaber ~t e o 70§ our Natlon's energy futu
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‘What This Recommendation Means, and
‘What It Does Not Mean

Even after so many years of research, this Recommendation is a preliminary
step. It does no more than start the formal safety evaluation process. Before a
license is granted, much less before repository construction or waste emplace-

ny steps and many years still lie ahead. The DOE must

ment may begin, ma
submit an application for a construction license; defend it through formal re-

view, including public hearings; and receive authorization from the NRC, which

has the statutory responsibility to ensuré that any repository built at Yucca
Mountain meets stringent tests of health and safety. The NRC licensing pro-
cess is expected to take a minimum of three years. Opposing viewpoints will
have every opportunity to be heard. If the NRC grants this first license, it will
‘only authorize initial construction. The DOE would have then have to seek and
obtain a second operating license from the NRC befote any wastes could be
" received. The process altogether is expected to take a minimum of eight years.
The DOE would also be subject to NRC oversight as a.condition of the op-
. erating license. Construction, licensing, and operation of the repository would
also be subject to ongoing Congressional oversight.
At some future point, the repository is expected to close. EPA and NRC

regulations require monitoring after the DOE receives a license amendment

authorizing the closure, which would be from 50 to about 300 years after waste
emplacement begins, ot possibly longer. The repository would also be designed,
however, to be able to adapt to methods future mmnmmwzcbm.amg develop to
manage high-level radioactive waste, Thus, even after completion of waste em-
placement, the waste could be retrieved to take advantage of its economic value
or usefulness to as yet undeveloped technologies. :

Permanently closing the repository would require sealing all shafts,
ramps, exploratory boreholes, and other underground openings connected to
the surface. Such sealing would discourage human intrusion and prevent water
from entering through these openings. DOE's site stewardship would include
maintaining control of the area, monitoring and testing, and implementing
security measures against vandalism and theft. In addition, a network of per-
nd markers would be erected around the site to alert

manent monuments a
future generations to the presence and nature of the buried waste. Detailed

public records held in multiple places would identify the location and layout -

e nature and potential hazard of the waste it contains.

of the repository and th
dﬁmmamnm_ Government would maintain control of the site for the indefinite

future. Active security systems would prevent deliberate ot inadvertent hu-
man intrusion and any other human activity that could adversely affect the

performarnce of the repository....

Nuclear Science and the National Interest

Our country depends in many ways on the benefits of nuclear science: in the
on’s electricity; in the operation of

generation of twenty percent of the Nati
. ot ale caniwmbnananca nf the Natinn’s
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Energy Security
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1998—is placing ou er the NWPA—as it has been supposed to do m»mzmm m
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National Security
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For the nuclear Navy to function, nuclear ships must be refueled periodi-
cally and the spent fuel removed. The spent fuel must go someplace. Currently,
as part of a consent decree entered into between the State of Idaho and the Fed-
eral Government, this material goes to temporary surface storage facilities at
the Idaho National Environmental and Engineering Laboratory. But this cannot
continue indefinitely, and indeed the agreement specifies that the spent fuel
must be removed. Failure to establish a permanent disposition pathway is not
only irresponsible, but could also create serious future uncertainties potentially
affecting the continued capability of our Naval operations. _

Allowing the Nation to Decommission Its Surplus Nuclear Weapons and
Support Nuclear Non-Proliferation Efforts

A decision now on the Yucca Mountain repository is also important in sev-
eral ways to our efforts to prevent the proliferation of nuclear weapons. First,
the end of the Cold War has brought the welcome challenge to our country
of disposing of surplus weapons-grade plutonium as part of the process of de-
commissioning weapons we no longer need. Current plans call for turning the
plutonium into «mixed-oxide” or “MOX"” fuel. But creating MOX fuel as well

as burning the fuel in a nuclear reactor will generate spent nuclear fuel, and -

other byproducts which themselves will require somewhere to go. A geological
repository is critical to completing disposal of these materials. Such complete
disposal is important if we are to expect other nations to decommission their
own weapons, which they are unlikely to do unless persuaded that we are truly
decommissioning our OWI.

A respository is important to non-proliferation for other reasons as well.
Unauthorized removal of nuclear materials from a repository will be difficult
even in the absence of strong institutional controls. Therefore, in countries
that lack such controls, and even in our own, a safe repository is essential in
preventing these materials from falling into the hands of rogue nations. By
permanently disposing of nuclear weapons materials in a facility of this kind,
the United States would encourage other nations to do the same.

Protecting the Environment

An underground repository at Yucca Mountain is important to our efforts to
protect our environment and achieve sustainable growth in two ways. First,
it will allow us to dispose of the radioactive waste that has been building up
in our country for over fifty years in a safe and environmentally sound man-
ner. Second, it will facilitate continued use and woﬁﬂﬁﬁ expansion of nuclear
power, one of the few sources of electricity currently available to us that emits
no carbon dioxide or-other greenhouse gases.

As to the first point: While the Federal government has long promised
that it would assume responsibility for nuclear waste, it has yet to start imple-
menting an environmentally sound approach for disposing of this material. It

e 3 e A e Auenstnn ~E esnlnne urannanc at tho and nf
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ob ' g ngler of Michigan raised concerns about th .
MMM-MW@MMNM@.M% ,_mwogmm of mvma fuel in temporary systems so n_ommmm
. The scientific consensus is that disposal of thi iai
in a deep underground repository is not merely the safe wawima m:%hwmﬁ“ﬂ

om Hmm—nma. :

e ﬂu% Hwﬂhwwmrbcn_mwn wmo‘mma is one of only a few sources of power avail
a potentially plentiful and economical ma i

. : ; nner thi

MMMMH_meM %M.”MM h:.m %om_caon and greenhouse gas emissions nmcmmwﬁcwuﬂ“

city. It produces no controlled air poll
and particulates, or greenhouse el koo ot ot dlean,
3 3 gases. Therefore, it can help ki i

2 : , p keep our air

<Mm_nw MMMMHMM%M Mm:m%“wm-_mm_ oNo%.@ and prevent acid rain. M ngm:“ww_wm
T nsable to the maintenance and pot

of the use of this environmentally efficient source of mumamWo el expansion

Summary

m M“_o?. there are important reasons to move forward with a repository at Yu
o %ﬂﬂmﬂ”ﬁmﬁ mmmo <m<_= advance our energy security by helping 5%8 Bwnmm.
of energy supply. It will adva i i ,

heintn 1o pronide o . . nce our national security b

perational certainty to our nucl :

: ovide ear Navy and by facilitati
:ﬁhmwwamam_ocsm of nuclear weapons and the secure &%o&ﬁoﬁu QMLMMMMM
s. It will help us .n_.mma up our environment by allowing us to close the

nielanr facnl aee-io -



7
306  ISSUE 15 / Should the U.S. Continue Plans for Waste Disposal?

i at-

ainst terrorist threats by allowing us to remove nuclear anmn.__w”m m%ﬂ Mnﬁm

o b round locations to a single, secure c:amnmnoﬁa.. facili Y- tven the

x.ﬁma : mo ﬁmwn and technical suitability, I find that compelling b.wcon . Wﬂnnm
M_MM MMMMM& in favor of taking the next step toward siting a repository a

_ Mountain.,

zo . | Jon Christenser

Nuclear Roulette

qum on our way to Yucca Mountain. And there are some things you shoulc
know before we get there. That is, before the Bush administration and Congress
decide once and for all to entomb the nuclear age’s most deadly legacy in the
Nevada desert about 100 miles northwest of Las Vegas. The most importani
thing to remember is this: It’s not about-Yucca Mountain. And yet it is.

The other thing to keep in mind is that there is not just one Yucca Moun-.
tain. There are three. There is Yucca Mountain the place, a heap of ash and
rubble that was blasted from a volcano some 12 million years ago and cemented
together and eroded over eons into the shape of a wave breaking westward
across a desert sea. There is little love lost for this Yucca Mountain, even among
Nevadans like me who cultivate a taste for such unworldly landscapes. If I didn't
have to come to Yucca Mountain, I wouldn’t. And neither would you.

" But we do. Because there is another Yucca Mountain. And this Yucca
Mountain is the political answer to the question of what to do with spent
fuel from 118 commercial nuclear reactors, 10 nuclear-weapons plants, and 37
research reactors around the country. This Yucca Mountain offers salvation for
a nuclear industry poised for a comeback—and for politicians from states that
don’t want the highly radioactive waste stockpiled within their borders. Nearly
20 years ago, the federal government signed a contract promising that it would
take charge of the sperit fuel, which is now stored in dry casks and cooling
pools at the plant sites. The political Yucca Mountain is the reason we are here.

And finally, there is Yucca Mountain the computer model. This Yucca
Mountain is the most difficult to see, let alone understand. It is the virtual prod-
uct of a program called a Monte Carlo simulation that calculates how much
tisk the real mountain’s specific flaws—water percolating through the rock,
groundwater flowing beneath, potential earthquakes and volcanic eruptions—
will pose over the thousands of years that the waste will remain dangerously ra-
dioactive. In its ethereal way, this ghost of Yucca Mountain embodies both the
techriocratic hubris and the gambler’s faith in the odds that have brought us
to the brink of a decision whose consequences, as acknowledged by everyone
involved, we cannot foresee.

By the end of [2001}, the Department of Energy is scheduled to issue its
final recommendation on turning Yucca Mountain into the nation’s first and

Tamos Ton AL o o _—— -
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only high-level radioactive-waste repository—a permanent graveyard for 70,000
tons of some of the most deadly and long-lasting toxins ever made. There is
very little doubt about which way the recommendation will go. President Bush
has called nuclear powert “a major componen # of his energy plan; the admin-
istration wants to extend the licenses of existing reactors and encourage the
building of new ones. And as Energy Secretary Spencer Abraham told CNN's
“Moneyline” in May, “1f we can’t find a repository for the waste, then it is very
unlikely we would see new plants built.”

Once the recommendation is made and the president formally endorses it,
the state of Nevada will most certainly file a formal objection. That protest will
send the decision to Congress, where a simple majority of both the House and
the Senate will be all that is needed to override the state’s pro forma veto.

Congress doesn’t much care about the real Yucca Mountain. Earlier this
yeat, an Energy Department document put it succinctly: “The technical suit-
ability of the site is less of a concern to Congress than whether the nuclear
waste problem can be solved at an affordable price in both financial and polit-
ical terms.” (Officials quickly disavowed the memo, blaming a contractor for
the inadvertently telling wording.)

The “technical suitability” of Yucca Mountain, however, is what has
proved most difficult to establish. Over 20 years of poking and prodding, this
spot has become one of the most intensely studied pieces of real estate in- the
world, at a cost’ of close to $3.4 billion so far (and an estimated $50 billion
more if the repository is built). Researchers have found that the mountain is
crisscrossed by earthquake faults and that there are dormant volcanoes neatby.
But the main concern in this arid spot turns out to be water.

Only an average six inches of rain fall on Yucca Mountain each year, barely
enough to keep a sparse covering of grass and creosote bush alive. At first, the
volcanic ash that makes up the mountain was thought to be so tightly com-
pressed that what little water there is would not flow through the layers of rock.

But as geologists dug into the mountain, they found that the rock is riddled

with fractures. On average, they discovered a fracture every couple of inches.
And they found water moving through the fractures. . .

They thought the water was moving slowly. But in 1996, they found chlo-
rine 36—an isotope left by atmospheric bomb testing at the nearby Nevada Test
Site in the 1950s—in water sampled at the level where waste would be stored, 800
feet underground. That meant rainwater could percolate down to the waste-
stotage area in just 50 years, and in another 50 years Or SO could reach the
aquifer 1,000 feet farther down. ,

Originally, scientists also believed that if contamination escaped to the
aquifer, most of it would cling to the rock and was unlikely to reach the nearby
Amargosa Valley, now home to 1,500 people and a dairy farm that produces
41,000 gallons of milk a day. But studies have since found that plutonium

from underground bomb tests hitched a ride on microscopic specks of clay -

suspended in groundwater m.wﬁ moved nearly a mile in 30 years—much faster

than expected.
Add all nf that n and Viera Manntain no longer looks like the nerfect

-

NO / Jon Christensen <

10,000 years (though the half-lives of some of the most potent elements ir
waste, .mznr as plutonium, are much longer). In fact, the Energy Umﬁﬁﬁzm.nw
essentially conceded as. much. It now asserts that what will protect the was
not the mountain itself, but a special kind of canister made from a nickel-bi
metal called Alloy 22. The department says the metal—which has been ﬁo.
for a few decades but tested for just three years—will last about 12,000 year.
. That is where Yucca Mountain the computer model (officially know
a’ total system performance assessment”) comes into the picture. The anal
usesa Monte Carlo simulation, a technique commonly employed m.b science
business to model the probability of various outcomes in a complex situati
Take the probability that water will drip through the cracks in the mount
~ and onto the waste canisters; mix that with the likelihood that the canisters
noﬁoam.“ add to that the probability that water will carry the contaminatior
».w.m w@:._mﬁ below; and finally, factor in the chances that a family living nea
will drink that water. Incorporate the possibility of a volcanic eruption, ¢
of another ice age making this a much wetter place, and then throw :._.
probability that a future prospector—iet’s call him Sm “unluckiest man in-
world,” as Energy Department scientists do—will decide to drill or dig at the s:
After sampling all of these variables many times, as if drawing nﬁ.nm.
hundreds of poker hands, the Monte Carlo simulation spits out a probabil
curve. It estimates that radiation is unlikely to leak from the site for the m
10,000 years (if the canisters last-that long; if they don't, all bets are off)
s.ﬁ? the model suggests, the radiation will have &BEWW& and nosﬁwSr
..n.o: from the repository will be partially absorbed in the woan and dilut
in the water under Yucca Mountain. So the dose to a hypothetical famil
>E~.=momm Valley won't rise above 15 millirems—the maximum allowed b wﬁ
mnsuwwamsﬁw_ Protection Agency—for hundreds of thousands of years. Y
n some sense, it is science fiction to project out ”
ham M\wz Luik, the official in charge of the %.onwmzsm.‘ oMM% %mmnw“mwpﬂwa WN
showing me around Yucca Mountain. “It gets more and more difficult to defer
your m.mmcn.ﬁaoa as you move into the future.” But, he hastened to add, “or
.Bo%:bm is overconservative. Absolutely no one is going to get hurt c‘ th
repository for hundreds of thousands of years.” ¢
The problem, some experts warn, is that “absolutely” i
Eﬁ can be said about a model based on probabilities. HUNmLWMMWNoWM“W
likes to say that the model has revealed “no showstoppers” at Yucca ho:ﬁ%
—no single factor that would disqualify the site. But Rodney Ewing, a ::th.
waste management expert who served on the peer review panel mow the <cnn.
Mountain model in 1998, says the computer simulation wouldn’t know a show
stopper if it saw one. “The uncertainty in these analyses was so large as to mak
@.Q..: cacm.ud_ﬁ " G.ﬁ&b,w Ewing, who in 1999 published a scathing article in th
wo_.::w_ Science, criticizing the department’s reliance on the computer model
One should not expect greater success with such a prediction than we have 1

other fields,” he says, “such as predicting whi i i
ch
electoral votes from wﬂo:am.z P & ?mm.ambﬁm_ candidate gets th
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g built in

i sands of years. “If an airplane were
e Dot s, s Ew_“mn&oa om the plane hadn’t been ﬁmwm.nos.:‘
nt engineers and scientists had

on the first airplane based on

e
M:ﬁmm“a&: he says, “that is, smalle A
but you were assured that, good and compe M
modeled the plane’s ability to fly, would you fly

se analyses?”
the If EMM prospect makes you nervous,
about Yucca Mountain.

And yet:it is.

just try to remember this: 1t's not

POSTSCRIPT

Nuclear Waste: Should the United
States Continue to Focus Plans
for Permanent Nuclear Waste Disposal
Exclusively at Yucca Mountain?

>US§B notes that the state of Nevada has the right to object to his recom
mendation. Not surprisingly, Nevada governor Kenny Guinn did exactly that or
April 8, 2002. On May 8 the House of Representatives promptly voted to sel
aside the veto, and on July 9 the Senate voted to do the same. News reports
said that this ends “years of political debate over nuclear waste disposal,” but
Nevada still has half a dozen lawsuits challenging the project pending.

Even those who favor using Yucca Mountain for high-level nuclear waste
disposal admit that in time the site is bound to leak. The intensity of the ra-
dioactivity emitted by the waste will decline rapidly as short-half-life materials
decay, and by 2300, when the site is expected to be sealed, that intensity will be
less than 5 percent of the initial level. After that, however, radiation intensity
will decline much more slowly. The nickel-alloy containers for the waste are
expected to Jast at least 10,000 years, but they will not last forever. The Depart-
ment of Energy’s computer simulations predict that the radiation released to
the environment will rise rapidly after about 100,000 years, with a peak annual
dose after 400,000 years that is about double the natural background exposure.
Many people are skeptical that the site can be protected for any significant frac-
tion of such time periods. These are among the considerations that lead James
Flynn et al., in “Overcoming Tunnel Vision,” Environment (April 1997), to urge
stopping work on the Yucca Mountain project and rethinking the entire nuclear
waste disposal issue. On the other hand, Jonah Goldberg, in “Dead and Buried,”

'National Review (April 8, 2002), contends that such considerations are irrelevant

and that critics exaggerate the dangers of storing waste at Yucca Mountain.

The nuclear waste disposal problem in the United States is real, and it must
be dealt with. If it is not, America may face the same kinds of problems created
by the former Soviet Union, which disposed of some nuclear waste simply by
dumping it into the sea. For a recent summary of the nuclear waste problem

" and the disposal controversy, see Michael E. Long, “Half Life: The Lethal Legacy

of America’s Nuclear Waste,” National Geographic (July 2002). Gary Taubes, in
“Whose Nuclear Waste?” Technology Review (January/February 2002), argues
that a whole new approach may be necessary. o :



