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¡ fyou waúch television or read repeated

I public sÞtements ofconcem about nuclear
I power plants as terrorist targets, you would

be justified in beliwing thatspent nuclear fuel
casks being ship@ to Nevada for súonage are
each a nuclear catastophbjust waiting to be
tiggered These casks have been c¿lled *mo.

bile Chemobyls," and we are told they are ca-
pable of causing'tern of tl¡ousa¡rds of deaths'r
(1). Whatare úre facß about the safety of nu-
clear shipmenß and power plants?

Since I I September 2001, the U.S. nuclear
indushy and its regularors have been reevalu-
ating plant and fuel shipment safety. These
sû¡dies are being kept secret. But it is no se-
cret fhat basic engineering facts and laws of
nah¡re limitthe damage thatcan resull Exten-
sive analysis, backed by fr¡ll-sc¿le frreld tests,
shorr that there is virtualþ nottring one could
do úo ftese shipping casla that would cause a
sigrificant public hazard (2, 3). Before ship-
ment the fræl elements have been cooled for
saæral years, so dre decay heat and úre short-
tived radioactivity have died down They cân-
notexplode, and tlrere is no liquidradioactivÈ
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ty ûo bak oul They are nearþ indestructible,
having been æsæd against collisions, exple.
sives, flue, and water. Onþ the latest antitank
artillery could breach thenL and then, üre re.
sult was to scatter a few chunls of spent fuel

onûo the ground There seems to be no reason
to expect harmful effects of fte radiæion any
signifïcant dishnce from üre cask

Similady, we read that airplanes can fly
through the reinforce{ steel-lined l.S-m-thick
concrete walls stnrounding a nuclear.reactòr
and inevitabþ cause a meltdown'resulting in
i'tens ofthousands ofdeaths" and "make a
huge area of the U.S. u¡rinhabitable for cen-
ûnies," to quote some r€cent stories (4). How-
ever, there seems to be no credible way ûo

achieve that result (5, 6). No airplang regard-
less of size, can fþ through such a wall. This
has been calculated in det¿il and tested in

1988 by flying an unmanned plane at 215 nls
(about 480 mph) into a test wall 3.6 m thíck.
The plane, including its fuel tanks, collapsed
against the outside of the wall, penetrating a
few centimeters. The engines were a better
penehabr, but still dug in only 5 crn. Analy-
ses show that larger planes fully offset their
greater rmpact by absorbing more energy dur-
ing their collapse. Higher speed increases the
impact but not enough to mafter. And inside
the containment wall are additional walls of
concrete and steel protecting the reacûor.

Is it possible to cause a nuclear reacüor
to melt down some other way? Yes, it hap-
pened atThree Mile Island (TMI) in 1979.
Reactors are much improved since then,
and the probabilify of such an accident is
now much less. But suppose it happens,

through terrorist action or oth-
er; what then? Well, the TMI
meltdown caused no signifi-
cant environmentâl degrada-
tion or increased injury ûo any
person (7-,10), not even to the
plant operators who stayed on
duty. It has been said that this
lack of public impact was due

Multipte layers of safegr at
nuclear power plants.

Boiling water reactor

Containment vessel
-4 cm thicksteel cyt¡nder
-55 m tatt

Shield buildingwalt
- 1-meter-th¡ck re¡nforced consete.

Steel rods -6.5 cm ¡n dlameter.
spæed -13 cm apart

Bio.shield
Leaded concrete - 1.2 m th¡ck with steel
líning -¿i5 m $¡ck inside and out

Reactor vessel
-21.3 m talt. -6.4 m ¡n dimeter. High

tensile steel 10 to Z0 ffi thick

Reactor fuel

Weirwall
Concrete 46 cm thick -7.3 m tatt

Pedestal
Concrete -1.6 m thick with steet lin¡ng
-2.5 cm thick insideånd out

primarily to the containment structure. But
studies after the accident showed that
nearly all of the harmful fission products
dissolved in the water and condensed out
on the inside containment surfaces. Even
if containment had..been severely
breached, little radioactivity would have
escaped. Feq if any, persons would have
been harmed.

To test how far the l0 ûo 20 metric tons
of molten reactor penetrated the l3-cm-
thick botûom of the reactor vessel on which
it rested, samples were machined out of the
vessel and examined. The molten mass did
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not even fully penetrate the 0.5-cm
cladding, confirming tests in Ka¡lsruhe,
Germany, and in ldaho, thatthe "China syn-
drome" is not a credible possibirty (8-10).

The accident at Chernobyl in 1986 is
sfunpþ not applicable to Americ¿n r€acûors.

The buming graphite dispersed most of the
fission products directly into the atmo-
sphere. Evea in that siÐatiori, wifi no er/ac-
uation for several days, the United Nations'
carefully documentcd investigation UN-

lmage not
available for
online use.

Three Mile lstand nuclear power plant

SCEAR-2pO0 (/1) reported Érat there q¡ere

. 30 deafts to plant operaûors and ftrefight€rs,
but no signiflrcant increase in mortality or
cançef due úo irr¿diation ofthe public have
beeir observed (12, I3). A possible link bq
tween exposure and thyroid cancær is still
under study (/4). The terrible and
wiSespread conseqrences of tbat accideirt-
increased suicide, alcoholisnl depression,
and merryloyment (/5), plus 100,ü)0 un-
necessary abortio¡ls (16ì-were caused pri-
madþ þ fear of radíaion and þ poor plan-
ning based on that fear. The er¡acuated lands
¡re gene,rally nou/ no more radioastive than
the natural bacþround levels where many
people have livedhealtbily for generations.

It's not surprising that some people o¡er.
staúe the concem about radiation, for what-
wer reason. But it is sqrprising that most
nuclear advocafes a¡e reluchnt ûo chatlenge
such claims. They sa,'üeyjust want ûo be
caì¡tious, But striving formaximun caution
leads to the assertion that we should act as
if eve,n fhe tiniest amount of radiation might
be hannf¡!, despite tlre large body of good
ssientific evidence that it is not (17-22).
This policy has scared people away from
manmograms and other life-saving heat-
me¡rts and hås caüsed many Americans to
die è¿ch year from pathogens that could
have bçsr¡ killed by food irradiation (23). It
has piled regulations on nuclear medicine
facilìties ülat caused mauy of them úo shut
down And now, '¡errrissible dosçst' have
been pushed below those found in natural
¡adiation backgrormds (2 4-2 6).

Such cautiousness has drawbacks when
ä appüed ûo desþ and operation ofnuclea¡
Ë facilities. But it is particularly dangerous
E when applied'to terrorism. To æll people

sctENcE'S cOMPASS
that they and the Earth are in morAl dan-
ger from events that camot cause signifi-
cant public harm is to play into the hands
of tçrrorists by making a minor event a
cause for life-endangering panic, Now is
the time to clea¡ the air and speak a few
simple scienúfic and engineering truths.
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