
The Geopolitics of Nuclear Waste 
A scientist's contention that the United States is building its waste site in a region of 
unstable hydrology has unleashed a flood of controversy, but it has won few supporters 

YUCCA MOUNTAIN, A BLEAK VOLCANIC RIDGE 

in the Nevada desert, emerged from obscu- 
rity in the 1980s when it was chosen as a 
potential graveyard for the intensely radio- 
active waste produced by U.S. nuclear 
plants. In 1987, Congress decided to strike 
all other candidates from the list and, as 
waste accumulates in utility storage ponds, 
this remote and unpopulated hillside has 
become an epicenter of controversy. 

The program to build a waste repository 
at Yucca Mountain, run by the Department 
of Energy (DOE), has been criticized by 
virtually every Nevada politician. Now DOE 
scientists at the site have also been drawn 
into a bitter and paralyzing debate about 
risks to public health, focused at the mo- 
ment on some arcane aspects of local geol- 
ogy. DOE has been told that it must find a 
place where deadly waste canisters can be 
buriedwithout disturbance for 10,000 years. 

For example, John Stuckless of the U.S. 
Geological Survey, coordinator of geo- 
chemical studies for Yucca Mountain, dis- 
misses the Szyrnanski thesis, saying, "it re- 
minds me of clinical ecology," a dubious 
medical specialty that links cancer to all 
kinds of manufactured products, including 
common plastic. "The guy's a moving tar- 
get," adds Douglas Rumble, a geochemist at 
the Carnegie Geophysical Laboratory in 
Washington, D.C. He says Szyrnanski has 
never published any peer-reviewed articles 
and seems to change his arguments each 
time he's challenged. 

But other researchers in DOE and the 
USGS praise Szyrnanski for coming up with 
original ideas about the geology of the "ba- 
sin and rangen in southwestern Nevada. 
Most, however, are highly skeptical that a 
flood could occur at Yucca Mountain's re- 
pository level, more than 300 meters above 

the other way and "trying their level best to 
defend the indefensible." Asked for his 
opinion of the plan to put radioactive waste 
in Yucca Mountain, Price replied, "The only 
worse thing that I can think of would be 
tipping it down the volcanoes in Hawaii." 

Carl Gertz, DOE'S director of the Yucca 
Mountain project, says he intends to resolve 
the controversy by submitting it to a thor- 
ough, objective peer review. He has already 
spent more than $1 million on peer review 
and is not yet close to solving his problem. 
The definitive study is likely to be performed 
by a 17-member panel at the National Acad- 
emy ofsciences, chaired by C. Barry Raleigh 
of the University of Hawaii. It's due by the 
end of the year. 

Meanwhile, other forces converging on 
Yucca Mountain will soon draw attention to 
the scientific arguments over the site. For 
one, state officials in Nevada, who have been 

It is hard to find anything that w 

remains unchanged for that 
long, and the attempt to use 
science to "proven that Yucca 
Mountain will remain dry and 
stable for 10 millennia is caus- 
ing trouble. 

The big item at the moment 
is the risk of flooding. The 
debate on this concern is kikely 
to erupt again in the next few 
weeks as DOE releases the lat- 
est expert reviews Trench warfare. Do calcite deposits in trench 14 come 
a disturbing from ancient groundwater or rainwater? 
by one of DOE'S own staffers 

using every obstacle at their command to 
block the project, are withholding the per- 
mits DOE needs to finish its exploratory 
research. The state also has filed suit in 
federal court to stop the program on consti- 
tutional grounds. Though the appeals court 
last year rejected its arguments unanimously, 
the final word may come down from the 
Supreme Court in the next month or two. 
Now the Bush Administration reportedly 
has included in its energy plan a section that 
would remove Nevada's authority to issue 
(or deny) environmental permits at Yucca 
Mountain, handing it over to a federal 
agency instead. 

The scientific dispute has been simmering 
since 1987, when Szyrnanski, an expert on 
nuclear plant siting with a master's degree 
from the University of Warsaw, released a 
paper describing his theory. As he says, his 
ideas are "very novel" and "unorthodox." 
The tectonic and convective forces beneath 
Yucca Mountain, he claims, are so volatile 
that they could rearrange the geology of the 
site in a relatively short time, during the 
10,000-year lifetime of the repository. This 
is a "certainty," in his view. He argues that 
there is good evidence that a catastrophic 
rise in the water table could occur and that, 
in fact, it has occurred in the past. 

To grasp the situation, Szyrnanski argues, 
one must understand a set of interacting 

in Las Vegas, an engineering geologist 
named Jerry Szyrnanski. DOE paid for this 
study after Szyrnanski criticized an earlier 
(and negative) review of his ideas as biased. 

Szymanski thinks the proposed $15-bil- 
lion repository would sit on top of an in- 
tensely active structure that, if altered by an 
earthquake, would send a slug of groundwa- 
ter up from deep in the mountain into the 
waste storage area. The canisters in it, if still 
hot, would produce steam and possibly break, 
leaking radionuclides to the outside world. 

Szyrnanski's theory, and particularly his 
methods of promoting it, have upset a lot of 
people. It has already been slammed in two 
formal reviews and has virtually no support 
among geologists. Some are openly hostile. 
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the present water table, deep in a parched 
desert. 

A handful of researchers do take Szy- 
manski seriously, however. Neville Price, for 
example, one of two people nominated by 
Szyrnanski to serve on a five-person inde- 
pendent panel reviewing his claims for DOE, 
gives his unreserved support. For 20 years 
Price taught structural geology at Imperial 
College, London, and is now an oil com- 
pany consultant associated with University 
College, London. Price says that he and 
Szyrnanski's other panel nominee, seismolo- 
gist Charles Archambeau of the University 
of Colorado, are "absolutely convincedn 
that Szymanski is right. The other three 
members of the panel, says Price, are leaning 
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f Yucca Mountain now sits on what he calls a 
a local "sink" The extensional (pulling apart) 1 stress in its rocks is exceptionally high, the 

fractures are open and capable of absorbing 
j large quantities of water, the water table is 
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! earth is suppressed. Adjacent to it, he says, 
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, Many geologists who have read S q -  
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of his forecast has bees exaggerated, even 
though his description of h e  fmes  in the 

. basin and range makes sense. But the USGS 
experts argue that there f~ almost no svi- 
dence to support his claim that there will be 
a luge, long-term shift in the water table. 
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groundwaters in the region have an isotopic 
signature like the trench 14 carbonates, and 
he suggests that in the past, when these 
carbonates were formed, Yucca Mountain 
may have been gushing with groundwater of 
a different ltind-the ltind that is typical of a 
Szymanslti source zone. 

Though Archambeau and Price have 
helped give Szymanski's theory credibility, it 
has )7et to pass muster in formal peer reviews. 
In fact, it has flunked the two reviews com- 
pleted so far. The first was conducted by a 
group of experts retained by the state of 
Nevada and the second by a panel of federal 
scientists chaired by William Dudley, Jr., of 
the USGS. Though only the DOE-USGS 

review has been made public, Science has 
obtained, among others, a critique per- 
formed for the state by University of Nevada 
seisillologist James Brune. In it, Brune com- 
ments that Szymanski's thesis seems "un- 
liltely" and appears to be "scientifically un- 
sound." Yet he writes that the possibility 
that it is correct "cannot be discounted." 

Bn~ne judged the discussion ofearthqualces 
to be especially weak because it 1eaned.on a 
theoretical illode1 developed by a Bureau of 
Mines geophysicist nailled Brian Brady. In 
the early 1970s, Brady proposed his own 
method for predicting earthquakes and then, 
in an infamous case, went on to apply it. He 
forecast that a major quake would hit a town 

in Peru on a specific day. It caused an interna- 
tional flap and a local panic, and when the day 
came, there was no quake. Brune saps that an 
analysis perforilled by Clarence Allen of the 
California Institute of Technology found 
Brady's theory to be "completely untenable." 
The fact that Sz~~manslu relied so much on it, 
Brune wrote, "casts a great deal of doubt on 
the validity o f  this part of the report." 

Asked if he had read these comments and 
written any response, Szyillanslti told Science 
he had not bothered. He dismissed them as 
the worlt of contractors, whom he speaks of as 
"fleas." However, Bnlne was pleased to see 
that Szynlanslti's final draft-a spra\vling 91 1 
pages long-omits the Brady references. 

Flap Erupts Over Dioxin Meeting 

one anticipated the furor that erupted in early February when I manipulated and misused 

Everything about dioxin is so politically charged, even the science, 
that the organizers of a Banbury Center dioxin conference last fall 
expected their meeting would generate sonle controversy. But no 

represent consensus when none was really sought," says Houk. 
Silbergeld's view is also supported by a number of the other 
participants, albeit with somewhat less emotion, who say they feel 

ment, not surprisingly, supports the industry line on dioxin. I differently from the 15 or so other meetings the center runs each 

participants learned that a public relations firm hired by the 
Chlorine Institute, wllicll helped pay for the conference, was 
circulating a "consensus" summary of the meeting. The docu- 

"I'm outraged," saps Ellen Silbergeld, a toxicologist at the pear, some of which are also sponsored by industry. And to the 
University of Maryland, who insists that the press materials- Chlorine Institute, the time was ripe for another look at dioxin's 

When the Chlorine Institute, an industry trade group, ap- 
proached Banbury director Jan Witkowski early last year about 
holding a dioxin meeting, he had no inltling it would turn out 

which none of the participants approved-misrepresent her views. I risks, given shifting sentiments among at least some scientists that 

manipulated by industry or government spokespeople." Silbergeld I industry," explains Joe Walker, the institute's head of communi- 

"I agreed to participate based on illy previously held high regard 
for Banbury and Cold Spring Harbor," she wrote in a letter to 
Banbury Center director Jan Witkowski. "I did not expect to be 

dioxin map be less dangerous than previously believed. Chlorine 
Institute officials thus believed that a scientific meeting could be 
"beneficial to our interests, particularly our interest in the paper 

sent copies of her letter to all the participants and to the press. 
"It was basically mishandled," sighs Witkowslti, who admits to 

a degree of naiirett in dealing with such a "highly politicized" issue 

intended to help promote the goals of the meeting has gone so I cal School in New Jersey, and Cornelius A. van der Heijden, a 

cations. Walker is referring to the enorillous pressure the paper 
industry is now under to reduce the amount of dioxin that arises 
as a by-product in the bleaching process. 

as dioxin. He has just written a letter to all the meeting participants 
explaining that the Banbury Center in no way authorized the press 
materials that were sent out. "I am very sorry that what was 

The Clllorine Institute lined up Robert Scheuplein of the Food 
and Drug Adillinistration to run the meeting. He then aslied 
Michael Gallo, a toxicologist at the Robert Wood Johnson Medi- 

of the parties involved, all of whom have talcen I , The three organizers piclced all participants, 

awry," he wrote. 
The intensity of Silbergeld's reaction may say illore about the 

extreme sensitivities over dioxin than about the culpability of any 

soille heat. The flap nevertheless illustrates with one exception: George Carlo, who was 
what can go wrong when the roles and agen- invited as an observer for the institute at its 

regulatory official in the Netherlands, to chair the meeting with 
him. From then on, the Chlorine Institute studiously kept itself 
out of the picture, say both Witltowski and the meeting organizers. 

das of spoilsors and participants aren't clearly 
spelled out. 

What Silbergeld, who was formerly with the 
Environmental Defense Fund, finds most dis- 
turbing about the events is the "violation of 
process." And she has found an unexpected 
ally in Vernon Houk, director of the Center 
for Environmental Health and Injury Control 
at the Centers for Disease Control. Hoult is in 
alillost total disagreement with Silbergeld on 
the dangers of dioxin-he believes that they 
have been vastly overrated. Yet Houlc told 

3 am very sorry 
that what was 
intended to 
help promote 
the goals of the 
meeting has 
gone so awry." 
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request. Carlo, an epidemiologist and lawyer 
who heads the Health and Environillental 
Sciences Group in Washington, D.C., is a 
regular consultant to the institute. 

The meeting itself went surprisingly well; 
indeed, soille agreement was reached by people 
from opposite sides of the dioxin debate on a 
number of issues. For example, there was 
nearly unaniillous agreeillent that, in light of a 
new understanding of dioxin's molecular ac- 
tions, the Environmental Protection Agency 
should talte another look at how it assesses the 

Science that he, too, is "disturbed" by the risk of this chemical. Several people, most 
publicity campaign. "I don't think it is fair to notably the meeting organizers, speculated 



The Dudley report, issued by DOE in July who have been trained to think about geol- USGS may have to collect a lot more infor- 
1989, was just as harsh as Brune's analysis. ogy and hydrology in static terms and are mation on the quality, size, and location of 
The summary said that while some reviewers 
found Szyrnanski's ideas "constructive" and 
"stimulating," "most doubt that there is 
sufficient technical basis to warrant pursuing 
the author's hypotheses further." The au- 
thors singled out one problem in particular 
that others have complained about since- 
namely, that the thesis provides no numeri- 
cal model that can be used to estimate the 
magnitude, frequency, or duration of the 
events Szymanski postulates. 

Szymanski did not respond in detail to 
these criticisms, either, but said they are 
typical of the kind that come from people 

hostile to new ideas. "I do not want to be 
presumptuous," he said, "but prior to 
Charles Darwin, people had the idea that 
species remain unchanged; Darwin showed 
that they evolve. The situation is similar with 
hydrology." 

Although Szymanski has taken a couple of 
heavy blows in the first rounds of peer 
review, the debate has not yet run its full 
course. Judging by the kind of arguments 
Price and Archambeau are using now- 
comparing the veins in trench 14 with even 
thicker (and relatively young) deposits else- 
where on Yucca Mountain-DOE and the 

carbonate deposits in the area before they 
will be able to present a complete case on the 
origin of the material in trench 14. 

Meanwhile, the DOE staff continues to 
plug away at the massive "site characteriza- 
tion" effort at Yucca Mountain, costing 
about $1 million a day. Gertz says the gov- 
ernment is prepared to continue in this 
investigative mode, spending up to $4 bil- 
lion, until it is satisfied that it has laid to rest 
all reasonable concerns about safety. That is 
a huge financial investment. But at least it is 
paying for some intriguing geological re- 
search. ELIOT MARSHALL 
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that such a reexamination would reveal that as a "consensus conference." Says Witkowski: 
EPA overestimates how risky dioxin is- "Just those two words set the whole frame- 
though others, like Silbergeld, rejected that work. It was not a consensus conference. That 
idea (Science, 8 February, p. 624). is what is causing all the trouble." What's 

But the harmony was to prove short-lived. more, the draft he approved carried a dis- 
In retrospect, most participants with whom claimer, which was missing from the final 
Science spoke say they failed to realize that the version, saying that the three statements were 
meeting was sponsored by industry, along with the views of the chairmen and not the con- 
the EPA, even though the invitation clearly ference as a whole. Meeting organizers Gallo 
said so. And none of the participants Science and Scheuplein also object to the letter- 
spoke with, nor even meeting co-organizer essentially to the two offending words-and 
Gallo, knew Carlo was there as the institute's insist that they never saw it. 
observer. Silbergeld, Houk, and others say When Silbergeld got hold ofthe press packet 
they have no problem with industry sponsor- from a reporter at the end of January, she 
ship of scientific meetings-as long as exploded, writing a letter to Witkowski that 
everyone's role is clear. took all of the parties to task. Events then took 

At the meeting Carlo heard the message the a bizarre twist when Carlo, who received a 
Chlorine Institute hoped he would. The No consensus' Sizbergeld's copy of Silbergeld's letter, called Witkowski to objection to the press release won institute's intention, from the outset, was that support from other participants. say he had not written the paper after all and 
"if the conference outcome was favorable we 
would take advantage of it and bring it to the attention of key 
people in the media," says Walker. They hired Edelman Medical 
Communications to do just that. 

Witkowski saw no problem with the institute publicizing the 
results of the meeting-after all, they paid for half of it-as long 
as it was well done. But what he thought would be a straightfor- 
ward press release turned into a fiasco of crossed signals and 
miscommunication. For example, Gallo, Scheuplein, and van der 
Heijden were delighted to cooperate-and indeed, each wrote his 
own one-page summary of the meeting for the public relations 
firm. But Gallo and Scheuplein now complain that they had 
assumed that Edelman was representing the Banbury Center, not 
the Chlorine Institute. 

In addition, Witkowski's only condition in agreeing to the press 
release was that he have final approval. As agreed, the Edelman 
staff sent him the cover letter to the press, which he edited to 
remove any references to the Cold Spring Harbor Laboratory. But 
in December, Edelman sent out a press packet that included, along 
with the statements from the three chairmen alluded to in the letter, 
a background paper purportedly written by Carlo that none of the 
organizers or participants had seen. The paper asserted, among other 
things, that the Banbury meeting "reinforced the notion that dioxin 
is much less toxic to humans than originally believed." 

The cover letter also differed from the version Witkowski had 
approved in two important respects. First, it referred to the meeting 

had no idea how his name ended up on it. 
Carlo has since launched a massive telephone campaign-alling 
the participants and this reporter repeatedly-to clear his name. 
Carlo concedes that he did work with Edelman and the Chlorine 
Institute in developing the paper but asserts, nonetheless, that, 
"No one has the right to put someone's name on a document." 

Nancy Turett, senior vice president at Edelman, admits to 
putting Carlo's name on the paper--she says because he was so 
extensively involved in drafting it. "The end product is very much 
a reflection of what Dr. Carlo thought should be in it," says Turett, 
who says she assumed that the Chlorine Institute had cleared the 
final document with Carlo. Institute officials say, meanwhile, that 
they thought Edelman had gotten Carlo's permission. 

Turett also takes the blame for the revised letter, calling it a 
simple editorial mistake. "I thought there was a consensus. There 
is no big agenda. It  is just a cover letter." She called Science back 
to add, however, that Edelman never distributes a single word 
without the client's approval. 

All of which leaves Witkowski at the Banbury Center shaking his 
head in disbelief. He realizes, much to his dismay, that this flap 
threatens to "poison" the entire meeting and undermine the frag- 
ile--and unexpected-agreement the group forged on the molecular 
action of dioxin. "That is the kind of thing you would hope would 
happen at a scientific meeting," says one participant who asked to 
remain unnamed. "It was like a little flower just starting to bloom, 
then along came this mess. I feel very sad." LESLIE ROBERTS 




