NRC's research program comes under fire

The research program of the Nuclear
Regulatory Commission (NRC) is ineffi-
cient, riddled with management prob-
lems and largely ignoring some impor-
tant unanswered questions about the
safety of commercial reactors, according
to a new National Academy of Sciences
report. The report offers unusually sharp
criticism and pointed recommendations
to NRC, the agency that commissioned it.
However, says Steven Blush, a senior staff
officer for the panel of experts that di-
rected this assessment, the problems the
panel identified were so egregious that
his committee decided “nothing short of
candor would have an impact” on those
responsible.

The panel had been asked to recom-
mend how the content of NRC’s research
program might be improved. That re-
quest was largely ignored, however. Says
John Ahearne, a former NRC chairman
and now vice-president of the Washing-
ton, D.C.-based Resources for the Future,
“When we started looking at the research
program, the consensus of our commit-
tee was that the management of it was so
poor that it didn’'t make much sense to try
and address its content.” Instead the
panel focused on management, attitudi-
nal and institutional problems.

“We weren't really in a position to ana-
lyze the relationship between the exist-
ing safety research program and the
safety of reactors,” Blush says. He does
note, however, that the panel identified
several technical areas that can affect
safety and are still largely unstudied.

For example, the panel says, “one of the
most significant lessons” of the accidents
at Chernobyl and Three Mile Island is an
appreciation for the role of human error
in causing or exacerbating accidents.
However, the panel found, NRC is con-
ducting virtually no research into these
“human factors” — how people interact
with or limit reactor controls and tech-
nology. This indicates, the report says,
“that something is seriously wrong with
the way the agency goes about structur-
ing its [research] program and setting its
budget priorities.”

The panel also found NRC’s research
program hobbled by:

eno “research philosophy” to guide
the agency in setting priorities.

e no long-term planning.

e asmall and shrinking budget over the
last five years.

e isolation of the agency’s top officers.
“In theory the five commissioners man-
age the agency and the agency staff,” the
report says, “yet in practice they do little
policy formulation, program planning or
staff guidance and do not appear to under-
stand [its research] program.”

¢ “the total absence of peer review,” as
Ahearne describes it. Though peer re-
view “is the standard way to test whether
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your work is any good,” he says, NRC has
apparently discouraged publication of its
research for fear of providing outsiders
with ammunition against the agency.
Ahearne says NRC seems equally con-
cerned about having its research data
used by critics to question the safety of
existing plants as it is about having those
dataused by the industry to challenge the
toughness of its regulations.

e a merger of two offices — the one that
ran NRC’s research and the one that
wrote safety regulations —that ultimately
compromised the quality of the research.
As Ahearne explains, those from the reg-
ulations office were driven more by form,
such as how standards should be written,
than by the data that would or should
serve as the basis for those standards.
The result of this merger, he says, “seems
to be that the people who were far more
interested in form won out over the peo-
ple who were interested in substance.”

o “little interest in or understanding of
the existing research program outside of
the Office of Research,” in the words of
report. For example, Blush points out, the
committee discovered that NRC’s direc-
tor of research had not been asked to dis-
cuss the research program with the com-
missioners in roughly two years. “That
seems to be a pretty strong indication,”
he says, “that the commission doesn't
have control of the program, and lacks
both understanding and interest in it.”

To counter these problems and
strengthen NRC’s research program, the
panel recommends that the agency be re-

organized —from the top down. For exam-
ple, the report hints that a five-member
commission (as opposed to the more
common, single administrator) may not
be the best way to run this agency.
Ahearne is less tentative. “I think the
commission’s structure is inappropriate
for an agency that tries to run a research
program or an operations program with
inspectors.” He says it ends up being “a
debating forum, not a deciding forum.”

The report also recommends that NRC
fund more research outside of the na-
tional laboratories, where 80 percent of
its research is now conducted, and focus
more attention on safety questions in-
volving large unknowns. The latter rec-
ommendation has not gone unnoticed by
Sen. Daniel Patrick Moynihan (D-N.Y.).
“You would think the commission would
spend its time and its money studying
what it did not know much about. In-
stead,” he says, “the commission has
been plowing old ground and learning
not very much at all.” If Moynihan has his
way, this will change. As a member of the
Senate’s subcommittee on nuclear reg-
ulation, he plans to use the report as the
basis of an effort to redirect NRC’s re-
search.

Although NRC is not bound to adopt
any of the panel’s recommendations,
Clare Miles, an NRC spokesperson, told
SciEnce NEws that the agency is “review-
ing the report to see what lessons might
be learned.” She adds that not only is the
administration proposing a 7.2 percent
increase in the agency'’s research budget
(to $119 million) in fiscal year 1988, but
NRCisalso planning a “major reorganiza-
tion.” —J. Raloff

Lipid takes a stand against alcohol

Chronic alcohol consumption does un-
pleasant things to the body. But there is
an interesting twist to the story of alco-
hol’s effects: Scientists have known for
several years that frequent ingestion of
ethanol also alters cells in an apparently
positive way. Normally, when cell mem-
branes come into contact with ethanol,
their lipid molecules begin moving more
freely, a change that may affect normal
enzyme function. Chronic consumption
of ethanol, however, results in some cel-
lular membranes that are unaffected by
ethanol.

This resistance has been cited as a pos-
sible mechanism of tolerance in alco-
holics. But exactly why it occurs has re-
mained a mystery. Now, a study from
Philadelphia’s Thomas Jefferson Univer-
sity School of Medicine offers the 2.5 per-
cent solution.

Researchers isolated different phos-
pholipids, a major kind of membrane
lipid, from cell structures in the livers of
rats fed ethanol for 35 days (ethanol ac-
counted for 36 percent of total calories),
and from rats fed an ethanol-free diet. By
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suspending varying mixtures of those
phospholipids in saline solution, the re-
searchers made liposomes — spherical
compartments surrounded by a lipid
bilayer — and later used them to assess
membrane damage.

They found not only that phos-
pholipids from the ethanol-fed rats pro-
tected the liposomes from ethanol, but
alsothat only 30 to 40 percent of the phos-
pholipids in the membrane needed to be
from those rats. After further refining the
system, the researchers concluded that a
single phospholipid is responsible: phos-
phatidylinositol (PtdIns), which in pu-
rified form can protect in concentrations
as low as 2.5 percent of the total phos-
pholipid content of membranes.

The ethanol tolerance can develop in
membranes from other organs as well, ac-
cording to a report in the December Pro-
CEEDINGS OF THE NATIONAL ACADEMY OF
Sciences (Vol. 83, No. 24). Theodore E Tar-
aschi, a member of the research team,
told SciENCE NEws that they currently are
studying the structure of PtdIns to ex-
plain its protective role, and that similar
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