
NUCLEAR WASTE DISPOSAL the accumulat~on process somehor\ a on out. 
"If [25C k~lograms of plutonium] n ere to In- 

Yucca Blowup Theory Bombs, Says Study stantaneously configure Itself into the most 
supercritical possible configuration . . . which 
happens to be physically impossible," says 
Peterson, "the alnollnt of energy released 

T h e  theory Lvas explosive, but in its biggest 
test yet, it has fiz:led. Last year, an unpub- 
lished oaoer circulated at the Los Ala~nos 

would effectively reduce the risk to zero. 
A n  internal Los Alamos revie\\, of the 

theory, proposed by lab physicists Charles 
Bowman and Francesco Venneri, had already 
concluded that ~t \\,as ~molausible. But as the 

- ,  
would still not be sufficient to generate any 
venting of radioactive mater~al. Sonle sort of National Laboratory raised the possibility 

that the nlanned nuclear waste reoositorv at 
u 

megaexplos~on doesn't appear credible." 
Bo~vtnan, however, says the studv vlndi- Yucca hiountain, Nevada, mig& erup; in 

massive nuclear exnlosions. The scenario. 
controversy grew, lab administrators f ~ ~ n d e d  
the new studv, which involved virtuallv the cates him because it doe;nlt eliminate any 

nossibilitv of a nuclear event, and he \\,el- which held that leaking waste co~lld concen- 
trate in the surrounding rock to form a 

entire nucleai engineering faculty at ~erkeley,  
along with outslde experts. "It's clear they've 
done a very thorough job," says John Bro~vne, 
head of e n e r a  research at Los Alamos. 

"When n.e finally looked at the potential 
transoort rnechanlsms reou~red" for concen- 

comes the Berkeley group's discussion of pos- 
sible safeguards. One possibility is filling the 
canisters and storage area with beads of de- 
pleted uranium, the leavings of the uranium 
enrichment process. As a group led by 
Charles Forsberg at Oak R~dge  has recently 

- 
"supercritical mass," received hea1.y public- 
ity (Science,-'30 June 1995, p. 1836). But a 
review released last week by the nuclear en- 
gineering department at the University of 
Cal~fornia, Berkeley, says it is not credible. 

The report concludes, says study leader 
Willlarn Kastenberg, "that at the Yucca 
Xlountain site there don't appear to be any 
geocl~emical or geophys~cal mechanisms for 
these supercritical scenarios to happen." The 
Berkeley team could dismiss any danger froin 
commercial spent fuel stored in the reposl- 
tory. It could not, ho~vever, utterly rule out 
sotne sort of chain reaction if the dump ~vere 
to hold highly enriched uranlulll or pluto- 

tratlng different types of stored material, says 
nuclear enolneer Per Peterson. " ~ t  \!as all 

u u 

pointed out, that would b r ~ n g  down the frac- 
tion of fissile material in the waste to a noint 

" 
quite improbable." Because uranium is hlghly 
soluble, says Kastenberg, "it will be flushed 
out of the system into the ground water nr~th- 
out accumulatin~ a cr~tical mass." And the 

~vhere no nuclear reaction could ever get 
going. Xloreo\-er, says Forsberg, ~f ground a a -  
ter leaked into the storage area, the depleted 
uranium would qu~ckly saturate it, making ~t 
unable to carrv anv of the enriched material. 

plausible transport tnechanis~ns for plutonium 
are just too slow cons~dering ~ t s  relatively 
short half-l~fe, lOO,OL?L? years. "The crux of 
the matter is, bv the tlme you acculnulate the 

Forsberg adds that the government has a 
"nontrivial problem" of disposing of the 
400,000 tons of depleted uranium left over 
from the asins race. "If ~ve're going to shove it 

necessary plutonium for an explos~on- 
about 250 kilograms-most of it has de- 
cayed," says Kastenberg. 

T o  err on the slde of cautlon, the Berkeley 
researchers did calculate what nrould happen lf 

niuin from dismantled nuclear weapons. But 
the Berkeley study does suggest simple engi- dorm a hole," he says, "let's s h o ~ e  ~t donn  a 

hole \\,hele it does some good." 
-Gary Taubes 

neerlng fixes-as did a recent report by the 
Oak Ridge National Laboratory-that it says 

Care Guide Gives Labs More Freedom to them hon. to accomplisl~ these goals." 
T h ~ s  means, for exainole, that an~mal-care 

BOSTON-If caretakers of the thousands of 
m ~ c e ,  rats, dogs, monkeys, and other crea- 
tures used each year for U.S. biomedical re- 
search have a B~ble to steer them, ~ t ' s  the 
Guide for the Care and LTse of Laborator) rin1- 
mals. But just as scriptural interpretations 
shift w ~ t h  the centuries, animal-care prac- 
tices change o17er tlme-and last week the 
creator of the guide, the U.S. National Re- 
search Council (NRC) ,  handed down the 
word in new and rev~sed form. 

The revisions, the first since 1985, down- 
play rigid standards for space allot~nents per 
anirnal and cage construction and call ~nstead 
for researchers to focus on enl~ancing animals' 
sense of "well-belng3'-for example, housing 
playful anirnals such as cats and c11impan:ees 
In multilevel cages nlith plenty to distract 
them. About 400 researchers and adininistra- 
tors got t h e ~ r  first look at the new guide in 
Boston on 14 and 15 hlarch, at an annual 
animal-care conference,'%nd most welcomed 
the changes. "We need to be constantly mov- 
ing ahead to alleviate and elinunate paln and 

illstress [to lab an~mals] and to seek out alter- 
natives" to their use, savs Andrew Ro~van, an 

L ,  

officials are urged to find innovative ways of 
encouraging species-specific behaviors, such 

environmental scientis; at Tufts ~niversity's 
School of Veterinary Medicine. Xlanv in the 

as scent-marking among dogs, and can alter 
caglng req~l~rements to do so. 

Animal welfare advocates, ho\\,ever, pre- 
fer more s p e c ~ f ~ c  targets. Cathy Llss, execu- 
tive director of the Washington, D.C.-based 
Animal Welfare Institute, savs "You need 

an~mal-~velfare movement, ho~vever, object 
to this shift, saying the guide's new standards 
are subjective and difficult to enforce. 

The guide has a lot ofclout. F~rst published 
in 1963, it's used as a reference source for 
humane animal care throughout the United 

soine Kay to make sure that bottom-rung in- 
stitutions-the ones that won't do anything 

u 

States and In many other nat~ons. Researchers 
supported by the Kational Inst~tutes of Health 
(KIH) and other branches of the Public Health 
Service must detnonstrate that they have imnple- 
mented ~ t s  standards a.hen federal Inspectors 
come to call-or risk losing thelr f~lnding. 

In previous editions, says Thomas Wolfle, 
d~rector of the NRC's Institute of Laboratory 
Animal Resources (ILAR), those standards 
focused on "thlngs we could readily observe: 
How big 1s this cage? Is the paint on the 
laboratory walls peeling! Are there puddles 
on the floor? But after nearly 3 years of study, 
the ILAR committee appointed to update 
the gulde decided to give institutional anllnal 
care colnmlttees more flexlbilitv. According 

u 

more than they absolute11 have to-a 111 

trulv be nro\ ~ d ~ n g  for anlmals' \\,ell-being." , . u u 

Liss is also concerned about reductions in rec- 
oinmended cage sizes for some groups of ani- 
mals. Cages for chimpanzees weighing 25 to 
35 kilograms, for example, have shrunk from 
4.9 cubic meters under the old guidelines to 
only 2.1 c u b ~ c  meters ~ ~ n d e r  the new version. 

Wolfle explains that the old g~lidelines 
for chimp cages lllade no distinction based 
on  ~veight; relatively small, young chimps 
don't need the mace of anlinals twice their 
~velght. As for the subjective nature of the 
new guidelines, Wolfle agrees that " ~ t ' s  tnuch 
easler to see right or wrong on a check sheet" 
of equipment, but In the new guide, the anl- 
mal, not the equ~pment, is the f ~ n a l  arb~ter  of 
proper care. 

-Wade Roush  

* "Animal Care and Use: Hot Zones, Gray 
Zones, and 'Go Slow' Zones." The revised 
guide will be available from the NIH Office of 
Protection from Research Risks in May. 

to its introduction, the gu~de  "charges use; 
of research anirnals with the responsibility of 
achieving specified outcomes but leaves it up 
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