Many uncertainties in storing nuclear wastes

A draft report on storing high-level ra-
dioactive wastes points to numerous un-
certainties about the safety of burying
wastes in underground salt or rock forma-
tions — the two concepts currently in fa-
vor. Most of the uncertainties involve a
lack of knowledge about potential geo-
chemical, geophysical or hydrological in-
teractions between the wastes and the
geologic structure in which they might be
stored, according to the report, prepared
by the President’s Office of Science and
Technology Policy.

These “gaps in our current knowledge
need not rule out successful underground
containment of [wastes] for many thou-
sands of years,” say the authors. However,
data they indicated would be necessary
for establishing safe site-selection criteria
were described as being “years away” in
many instances. They say it may be neces-
sary to run in situ tests or even to con-
struct and operate a nuclear-waste repos-
itory for a decade or more to learn which
of these uncertainties are important and
to what extent. For this reason, they rec-
ommend that greater emphasis be placed
on conducting critical tests in areas that
qualify as site candidates.

The form in which wastes are buried
presents one set of uncertainties. One
currently popular concept, for example,
would seal wastes in a borosilicate glass,
which is then placed in a steel container
and sealed in rock. Some highly soluble
phases are produced as the glass divit-

rifies (reverts out of its glass state), they
say. And they refer to work by Gregory J.
McCarthy of Pennsylvania State Univer-
sity, reported in the May 18 NATURE, which
indicates that some of these glass-like
substances would break down within only
a few weeks or months if they came into
contact with groundwater during the first
100 or so years of burial.

The ostP report says it will probably
take three to five years to understand the
range of chemical reactions likely to occur
between “candidate waste forms” (such as
glass encapsulation), the containers and
the chosen rock formation. How and to
what extent the integrity of the rock bar-
riers are altered by heat and radiation
emitted by stored wastes is but another of
the sets of uncertainties described in the
OSTP report.

The government has a history of ignor-
ing geology when siting nuclear-waste re-
positories, according to Warren W. Wood
of the United States Geological Survey. At a
recent meeting of the American Geophysi-
cal Union, Wood described a study his
agency made of five of six existing low-
level waste sites in the United States. One
by one he went down the list citing specific
geological characteristics that ultimately
made each unacceptable. The sites were
chosen for reasons other than geology, he
said, but in the end geology will play one of
the most important factors in determining
whether interred wastes leach into the soil
or groundwater. a

Skylab: More uncertainties

The huge Skylab workshop, essentially a
multi-room house in space, continues to
orbit the earth, as ground-bound re-
searchers struggle with the problem of its
uncertain future: Will space-shuttle astro-
nauts be able to get there in time to boost
the space station to a higher, longer-lived
orbit, or will it be dragged down by the
atmosphere to a fiery demise with the
possibility of major fragments surviving to
strike the earth’s surface? Hopes had
begun to look a little brighter on June 11,
when Skylab responded to radioed com-
mands by moving into a position that min-
imized the drag of the atmosphere. Devel-
opments since then, however, have made
the prognosis less certain than ever.

One of the two key factors is Skylab
itself, which pleasantly surprised Nasa by
responding to commands more than four
years after being initially shut down, but
which will also have to keep responding
for at least another 16 months (or more)
until astronauts can reach it. The other
factor is sunspots, an indicator of solar
activity that correlates with conditions in
the earth’s upper atmosphere, and whose
predicted increase is thus a vital factor in
calculating how soon Skylab's decaying

52

orbit will descend past the point of no
return.

The plan to prevent the space station’s
uncontrolled reentry calls for astronauts
to carry a specially designed rocket motor
up with them in the shuttle, steer the roc-
ket by remote control to a docking with
Skylab, and then fire it to move Skylab into
either a higher orbit or, less likely, a con-
trolled reentry so that any fragments
would fall into the ocean. NaAsa adminis-
trator Robert Frosch estimated (on the
July 12 MacNeil/Lehrer Report) that there
is a 1in 3 chance of the station’s still being
there by the time the astronauts are able
to reach it, and Congress has released the
beginnings of the nearly $40 million that
the remote-control rocket is expected to
cost. But those odds, while they acknowl-
edge that the mission is viewed as a bitof a
long shot, fail to indicate the growing diffi-
culty of even “guesstimating” the real
chance of success.

Since the success of the June 11 reorien-
tation maneuver (SN: 6/17/78, p. 388), for
example, several things have gone wrong
aboard the orbiting facility. First Skylab
moved out of its low-drag position and
wasted some of the gas in its attitude-con-

IS8 (¢
Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to 22
Science News. MINORY

trol system. This was tentatively analyzed
as a pair of malfunctioning switches and
circumvented. Then the station began
swinging back and forth in ever-widening
arcs in one of its axes, which was dealt
with by reprogramming an on-board com-
puter. Then two battery-charger regula-
tors malfunctioned, causing one of Sky-
lab’s two sets of batteries to shut itself
down from the overload. Controllers at the
NasA Johnson Space Center in Houston
were dealing with that problem this week,
while preparing to attempt to re-stabilize
the station in its low-drag position.

Insofar as is currently understood, none
of these “glitches” is individually cata-
strophic. Their collective message, how-
ever, is that Skylab will require consid-
erably more attention than was previously
anticipated. It is the difference, says one
NasaA official, between being able to “set it
and forget it” and having to “fly it by hand.”
As a result, Nasa is having to add a third
shift of mission controllers at jsc, so that
flight teams will be on duty 24 hours a day,
seven days a week. In addition, a tracking
station in Santiago, Chile, is being added to
the ones in Madrid, Bermuda and Gold-
stone (Calif.) that currently monitor Sky-
lab, so that the orbiting workshop will
never be out of contact with the ground for
more than 90 minutes a day, in contrast to
the present gaps of as much as seven
hours. The Santiago station thus needs
new VHF communications gear and
another computer, and jsc is also instal-
ling an additional computer to process
high-speed data.

There is, however, another side to the
question of keeping Skylab up: the increas-
ing tendency of the atmosphere to pull it
down. The sun is approaching a maximum
in its 11-year cycle of activity, which pro-
duces — through mechanisms that are far
from fully understood—corresponding ef-
fects in the earth’s upper atmosphere,
causing its fringes to extend outward to
where they increase the drag on the space
station. The number of sunspots is an in-
dicator of how active the sun will be at
a given maximum, but predicting that
number is an iffy process —and it has just
become iffier.

The space agency based its original
prediction on a comparison of the rate of
increase of the number of sunspots in the
past 20 solar cycles, which yielded a pre-
dicted maximum of 76. Late in 1976, scien-
tists at the National Oceanic and Atmos-
pheric Administration began making pre-
dictions with a similar method, but using
only the last 13 cycles, since there is some
question about whether the previous
seven cycles, which occurred some two
centuries ago, were reliably documented.
The Noaa prediction was about 120, which
is when fears began to arise that Skylab
might reenter too soon for salvation, un-
like NasA’s hopes at the time of the sta-
tion’s deactivation that it would stay up
until 1983 or 1984. The geomagnetic effects
associated with earth’s atmospheric re-
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sponse, however, seem to relate to the
sun’s triggering in a complex, non-linear
way. Soviet researcher A.l. Ohl thus de-
termined a link between the sunspot num-
bers and two measures of geomagnetic
activity known as the Kp and Ap indices.
By relating recurrent geomagnetic activity
on the “downside” of past solar-activity
curves to the sunspot number at the sub-
sequent maxima, he predicted that the
next maximum should be 150+30. Howard
Sargent of the National Oceanic and At-
mospheric Administration produced a re-
sult similar to Ohl’s using a modification of
Ohl's method with a different geomagnetic
parameter called the aa index.

But the sunspot number may be higher
still. Also using the aa index, visiting
NoAA scientist R.P. Kane of the Physical
Research Laboratory in Ahmedabad, In-
dia, correlated high geomagnetic minima
with subsequent high sunspot-number-
maxima, and predicts (in the July 13 Na-
TURE) a maximum of 192+33. Having in-
complete data for 1977 when he wrote the
paper, Kane adopted 1976 as the aa
minimum, but 1977 turns out to have had a
lower aa level. Updating Kane’s calcula-
tion, however, says Joe Allen of the NoAA
Environmental Data Service, still yields a
number of about 168. Furthermore, Kane’s
work supports concerns that the sunspot
maximum may occur as early as late 1979,
making the Skylab rescue mission a real
cliff-hanger, since that could be just when
the shuttle astronauts are making their
move. a

U.S.-Sino exchanges

Setting up mutually beneficial ex-
changes of science and technology was
the subject of talks between key officials of
the People’s Republic of China and their
counterparts in the civilian sectors of the
United States government earlier this
month in Peking. Promoting commerce
between the nations was also discussed,
according to Frank Press, the President’s
science advisor. He led the U.S. delegation
that returned last week.

Although about 50 groups of U.S. schol-
ars have visited China since 1972, these
were the first direct talks between the
governments on science and technology.
Earlier missions tended toward “survey-
type” tours, with little continuity or follow
up, Press said. These talks indicate that
China is now ready to enter “substantive”
exchanges of research, technology and
people, he said.

The U.S. leaders toured research
facilities and ministries, even a satellite-
assembly plant. Talks, however, focused
only on establishing contacts, procedures
and “communications channels” for
cooperation in the future, Press said.

The Chinese stated their goal as being to
lift China “from backwardness” into the
status of world economic and scientific
leadership. O
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Grasshoppers

threaten U.S. crops

Americans should probably consider
themselves lucky that locusts, those rov-
ing and irritable grasshoppers pillaging
East Africa (see p. 61), have not been seen
in this country since the late 1800s. But
chances are that farmers in Kansas, Col-
orado, Oklahoma and Nebraska are too
busy fighting the locusts’ ordinary U.S.
cousins to appreciate the comparison. Po-
tentially devastating numbers of crop
grasshoppers are munching away wheat,
corn, barley and other cash crops.

The grasshoppers pose a serious threat
to millions of acres of croplands and
rangelands. Estimates of their potential
economic impact are already running in
the tens of millions of dollars. Agriculture
officials in the four states have asked for
government assistance and an immediate,
temporary lifting of the Environmental
Protection Agency’'s ban on several ex-
tremely potent pesticides, such as dieldrin
and heptachlor.

EPA officials believe the problem can be

handled with available pesticides, how-
ever. And so does J. E. Henry of the Range-
land Insect Laboratory (formerly the
Grasshopper Research Laboratory) in
Bozeman, Mont. His organization is among
those working on pest management,
which essentially amounts to “preventive
medicine.”

One scheme undergoing tests involves
seeding wheat bran with spores of Nose-
ma locustae, a protozoan lethal to grass-
hoppers and crickets, but not to warm-
blooded animals. The bran would be dis-
tributed over infested land. Protozoa en-
tering the marauding populations would
remain in the host community until their
numbers decline to Jevels too small to
support the pathogen.

Since 1958, grasshoppers have been
kept to manageable numbers by a system
of checks and balances involving para-
sites, predators and pesticides. But a long
drought last year killed many predators
and the heavy rains that followed incu-
bated grasshopper eggs. There is nothing
unexpected about the current outbreak,
Henry told SciENCE NEws. Farmers were
warned last year and should have taken
preventive action, he said. a

Birth control through desegregation

Except for wars and other major catas-
trophes, the causes of rises and declines in
population growth remain primarily sub-
jects of conjecture. The current ‘drop in
worldwide population growth rate has
been attributed to gains in socioeconomic
conditions and effects of public education
(SN: 2/25/78, p.116). Less explainable are
shorter-term ups and downs in fertility
among certain groups of people.

In mid-1955, records show that fertility
rates increased among white residents of
the United States. During the same period,
however, the birth rate among whites in
nine of the 11 former Confederate states
dropped —an occurrence at odds not only
with most of the rest of the country but
with trends in those southern states just
before and after 1955.

The dramatic change, suggests a team
of University of North Carolina sociolo-
gists, can be traced to the historic May
1954 Supreme Court decision declaring
school segregation unconstitutional. Re-
searchers Ronald R. Rindfuss, John Shel-
ton Reed and Craig St. John contend that
the decision triggered a delayed reaction
among white Southerners fearful that their
children might have to attend school with
black children. The reaction took the form
of temporary birth control.

“It is clear that the Court’s unanimous
decision struck at what many white South-
erners saw as the basis for their region’s
way of life, and that it came as a shock to
many Southerners,” the researchers write
in the July 14 ScieNcEe. The timing of the
birth decline coincides almost exactly

with what “one could possibly expect” fol-
lowing the Court’s decision: It would take
several months for the decision to “sink
in” — making the first effects of conscious
contraception visible in the early spring of
1955; then, when it became clear that de-
spite the decision “nothing much was
going to change any time soon [regarding
desegregation],” the birth rates would re-
sume their climb.

Statistics show that only North Carolina
and Florida, among southern states, had
an increase in white births during the 1955
period studied. The remainder of the
southern states — plus three of the na-
tion’s other six states requiring segre-
gation at the time — showed birth rates
about 5 percent below the corresponding
months of 1954 “for every social, eco-
nomic and racial group.” (Black Southern-
ers also showed a decrease, but a slighter
one, during this period.)

The researchers considered other pos-
sible causes for the drop, including Hurri-
cane Hazel and a possible short-term eco-
nomic depression. “But none of these
seemed to wash,” Rindfuss said in an
interview. If, in fact, historical events can
influence the birth rate, even for a short

term, the implications might be signifi-

cant, he says. First, “predicting [popula-
tion rate] movement from year to year
would be very difficult because you don't
know ahead of time what’s going to hap-
pen,” Rindfuss says. And ultimately, such a
phenomenon would have far-reaching
consequences for schools and other
“age-graded” institutions, he adds. (]
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