Federal Science Appointments

Joseph Palca’s article “Room at the top”
(News & Comment, 3 Nov., p 566) does
not mention one important post in the
federal science bureaucracy that the Bush
Administration did fill, on 22 May 1989—
that of Assistant Secretary for Science and
Education in the U.S. Department of Agri-
culture. This post is particularly important
when one considers the pivotal role agricul-
ture and agricultural research are playing as
the United States deals with the critical
issues of diet and health, food safety, the
environment, global climate change, the
challenges of biotechnology, and our na-
tion’s future as a competitor in science and
in the world marketplace.

Recognition of agriculture’s role in these
issues is widespread, as evidenced by the
National Research Council’s recent recom-
mendation of a $500 million new federal
investment in research to address them.

While it is true that the process of finding
people to fill top posts has been slow—in
part due to low salaries—full credit should
be given when a key position in science has
been filled.
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The otherwise excellent article “Room at
the top,” detailing the administration’s fail-
ure to fill second- and third-level science
policy positions does not discuss one impor-
tant issue. The salary levels of the second-
and third-level positions barely exceed the
salaries for upper-level associate professors
at the better universities. It is time to face
the fact that the quality of leadership in the
federal science agencies will continue to
erode until something is done to correct the
deficiency in federal salaries.

VERNON W. RUTTAN
Department of Agricultural
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University of Minnesota,
St. Paul, MN 55108

Sewage Treatment: A Moral?

The controversy about sewage treatment
for Boston and San Diego (News & Com-
ment, 27 Oct., p. 440) pits the technical
judgment of respected academic scientists
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against the legalistic and inflexible Environ-
mental Protection Agency (EPA) bureaucra-
cy. The story contains an important moral,
perhaps several.

There is the moral of the “free lunch” that
actually costs more. When a group of friends
forms a luncheon club where each takes his
turn picking up the check, some pretty
expensive lunches will be ordered. And so it
is with sewage treatment plants. In the
halcyon days after Earth Day 1970, the
federal government (that is, all of us taxpay-
ers) paid nearly all the capital cost. There
followed an (over)investment in “gold-plat-
ed” municipal treatment plants with all the
bells and whistles—no great surprise to any-
one. (There is even a scholarly literature on
this subject, embodied in the Averch-John-
son theorem.)

Not surprisingly, also, as the federal cost
share declined—by law—municipalities be-
came more and more concerned about cost.
An analogous controversy is holding up
acid-rain legislation: midwestern congress-
men want “cost-sharing” for retrofitting old
coal-fired power plants with smokestack
scrubbers; they would otherwise opt for less
expensive means for reducing emissions.

Another moral emerges from the story:
with different technology, environmental
environmental results almost as good can be
had for a lot less money. In technical lan-
guage, the marginal costs of tighter control
far outweigh the marginal benefits from
such controls. (The resources saved could be
used for other worthy environmental,
health, or social goals, now underfunded.)

Again, this is not surprising. Government
has a long history of ignoring cost-benefit
analysis, as well as scientific-technical data,
in environmental decision making. Witness
again current acid-rain bills before the Con-
gress; the bills aim to remove 10 million
tons of sulfur dioxide emissions per year at
an annual cost of about $10 billion. But why
10 million tons—on top of the 8 million
tons already removed by existing legislation?
Why not 2, or 5, or even the whole 20
million tons? Is there a credible cost-benefit
analysis behind the 10 million tons, or is it
just a round political number derived by
counting fingers?

S. FRED SINGER
The Washington Institute,
Washington, DC 20036

California Evolution Guideline

The 1989 “California science framework
for public schools” (“guideline”) is de-
scribed by Marcia Barinaga (News & Com-
ment, 15 Nov., p. 881) as “the first such

guideline to include evolution as one of the
core themes that are central to the under-
standing of science.” Actually the 1978
framework, of which I was a coauthor, said
that “all living organisms on earth have a
common ancestor from which they have
diverged by evolution during about 3 billion
years” (1). The 1978 framework was unsuc-
cessfully challenged by creationists who
brought court action against the State Board
of Education, demanding that all copies of
the framework be recalled and that it be
revised to meet their wishes. The court
decision included a statement that “it would
be presumptuous for this Court to revise the
content of the Framework. . . .” (2).

This lesson seems to have been lost on the
present board. On 26 June 1989, its presi-
dent, Francis Laufenberg, told the commit-
tee responsible for the framework that “the
statement . . . indicating that evolution is a
fact and a theory is inconsistent with the
Board’s policy and should be corrected
wherever it appears in the document.” Lau-
fenberg simultaneously requested modifica-
tion of the passage that included summaries
of the National Academy of Sciences state-
ment on creationism and the ruling by the
U.S. Supreme Court on Edwards v. Aguillard.
The committee did not comply, and Laufen-
berg went over their heads to Bill Honig,
who made the changes.

Barinaga quotes Eugenie Scott as saying
that the “deletions were of little conse-
quence,” which underestimates their useful-
ness to creationists, and “apparently were
necessary for Honig to get approval from
the predominantly conservative school
board.” We shall never know this. It is also
possible that a refusal to revise the frame-
work might have mobilized support for
science among board members, some of
whom objected to appeasing the creation-
ists. Unfortunately, a signal was given to
creationists and book publishers that the
board was willing to back down when chal-
lenged (3).

THoMAS H. JUKES
University of California, Berkeley,
6701 San Pablo Avenue, Oakland, CA 94608
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Costs of the National Aerospace Plane

George A. Keyworth II and Bruce Abell
state that “[T]he fundamental barrier to
reducing the costs of space launch with
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rockets is technical—the need to carry on
board both fuel and oxygen. That imposes
an inescapable weight burden on rockets of
any kind and a minimum cost of at least
$5000 per pound to put something in space.
The National Aecrospace Plane (NASP), a
third generation launcher, will nearly elimi-
nate that oxygen penalty.”

Keyworth and Abell are quite right.
NASP will use the oxygen in the atmosphere
to accelerate to near orbital speeds. While
there will be savings with regard to the cost
of carrying oxygen, however, other costs
may offset these savings.

If one achieves high speeds in the atmo-
sphere, one suffers a drag proportional to
the density times the square of the speed. In
order to overcome the enormous atmo-
spheric drag of high speeds, enormous
thrust is needed. The oxygen in the atmo-
sphere needed to provide the thrust that
overcomes the drag is also proportional to
the density. Thus, higher altitudes mean not
only less drag but less thrust. This thrust, of
course, requires a large engine and addition-
al fuel. Indeed, I don’t believe anyone has
demonstrated a high Mach—number (greater
than 10) scramjet with a thrust greater than
its drag. The larger engine and additional
fuel required may offset the savings in oxy-
gen weight, but one must also consider the
weight penalties of thermal protection and
structure required by the high heating rates
and dynamic loads.

It is, therefore, not clear, as Keyworth and
Abell state, that the NASP concept is an
important one for launch vehicles. Nor does
it scem likely that the NASP will provide
efficient and effective high-speed transport.

Funds for the NASP program could be
better used to provide the research for and
the development of a Twenty-First Century
supersonic transport. An aggressive pro-
gram by NASA, and by aircraft and engine
manufacturers, could provide a supersonic
transport that would be economic in opera-
tion on long-distance ocean routes. While it
is not likely that such a transport would
repay any of its research and development
costs, it would provide valuable improve-
ments to civilian transport.
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Response: The design of the scramjet
should enable it to provide nearly constant
power over a wide range of altitudes. This is
done by changes in the engine configuration
in different speed regimes so that oxygen can
be scooped up with optimal efficiency. The
object of the current scramjet development
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program is to optimize the thrust of the
engine at high altitudes. How to achieve
Mach numbers greater than 10 is one of the
program’s central objectives. The simula-
tions and measurements over the past year
have so far strongly supported the premise
that such high Mach numbers will be
achieved. The central premise of our argu-
ment is that the National Aerospace Plane,
unlike a rocket, can dramatically offset the
oxidizer burden that contributes to the high
cost of space access. The precise extent of
that offset is the objective of the X-30
research program.
BRUCE ABELL
Hudson Institute,
4401 Ford Avenue,
Alexandria, VA 22302

ADA Deficiency Treatment

The article “ADA deficiency: A prime
candidate” by Barbara J. Culliton (News &
Comment, 10 Nov., p. 751) refers to treat-
ment of immunodeficiency resulting from
deficiency of adenosine deaminase (ADA)
with polyethylene glycol-modified ADA
(PEG-ADA). The article states that “after a
few doses its effectiveness is often lost, for
reasons that are not understood.” This as-
sessment is inaccurate.

Trials of PEG-ADA have been conducted
in 12 patients for from 5 to 44 months
(weekly dosing; 20 to 190 weekly injections
per patient). Treatment with PEG-ADA has
corrected the metabolic abnormalities
caused by ADA deficiency in every patient,
as judged by maintenance of plasma ADA at
a level sufficient to eliminate deoxyadeno-
sine triphosphate (dATP) in red cells, the
biochemical goal of therapy. Objective im-
provement in tests of immune function has
occurred in 11 patients, and clinical im-
provement has occurred in all 12. A misun-
derstanding seems to have arisen concerning
information about one patient, in whom
enhanced clearance of PEG-ADA occurred
after 4 months due to development of anti-
body to ADA. The patient’s treatment was
interrupted for 8 weeks, but then was re-
sumed. Immune tolerance to PEG-ADA
was induced and this patient has now been
receiving PEG-ADA for 7.5 months, with
restoration of immune function and clinical
improvement.

ADA deficiency is a very rare disorder,
and the degree of immune dysfunction it
causes is variable. As with other therapy for
the type of immunodeficiency caused by
ADA deficiency, for example, bone marrow
transplantation, it may take years to assess
accurately the degree of long-term clinical

benefit from PEG-ADA. However, we are

encouraged by results to date and feel that

PEG-ADA has already been shown to be

safe and effective. It is at this time the only

example of effective enzyme replacement
therapy for an inherited metabolic disease.

Enzyme replacement is a treatment, not a

cure. We are encouraged by the efforts of

Michael Blaese, his colleagues, and others to

develop “gene replacement,” which can, ide-

ally, cure genetic diseases. Nevertheless, un-

til safe and effective gene therapy is a reality,

we plan to continue our efforts to develop

enzyme replacement therapy for other meta-

bolic diseases.
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REMINDER FOR MEMBERS

If you receive a membership pro-
motion mailing from the Association
in the next few weeks even though
you are already a member, please ac-
cept our apology. The Membership
Office does its best to eliminate cur-
rent members’ names from the mail-
ing lists we use during our promotion
campaigns. However, if names or ad-
dresses vary slightly, the computer
won’t catch them.

You can help the AAAS Member-
ship Office stop repetition. If you
received one of our mailings, please
return it with a recent label from your
copy of Science and a list of other
names and addresses where you re-
ceive mail. Direct your responses to
Dec Valencia, AAAS Membership
Office, 1333 H Street, NW, Washing-
ton, DC 20005. We will place your
name on an additional suppression
file so that you will not receive future
direct mail promotions.

Thank you for your understanding
and cooperation.

Erratum: In the report “X-ray diffraction to 302 giga-
gascals: High-pressure crystal structure of cesium iodide”
y H. K. Mao et al. (3 Nov., p. 649), reference 10, to a
paper by R. Reichlin et al. [Phys. Rev. Lett. 56, 2858
(1986)], was incorrectly numbered (9) in the text (p.
649, column 3, line 1; p. 650, column 1, line 49).
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