scientists already, but the tentative solu-
tions put forth have been largely ignored
by politicians and others. For example,
punishing criminals (whether in luxury
prisons or in chain gangs) does not reform
them. But there is a remote hope that
education will solve social problems. Sci-
entists have, some 20 years late, partially
grouped to design and engage in the re-
form of public education.
John H. Mauldin
858 East Sequoya Drive,
Pueblo West, CO 81007, USA
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Animal Testing and EPA

Philip H. Abelson’s editorial “Flaws in risk
assessment” (13 Oct., p. 215) is the latest in
a series of misdirected attacks on the risk
assessment process and the Environmental
Protection Agency (EPA). Abelson com-
ments that laboratory studies of chemicals
and their use in risk assessment have not
been shown (through epidemiology) to
have substantially benefited human health.
Yet, laboratory studies are the basis of safety
assessments in the food, drug, occupational,
and environmental arenas and have pre-
vented risk to untold numbers of Ameri-

cans. Given the insensitivity of epidemio-
logic studies in establishing causality, we are
fortunate that little evidence exists to sug-
gest a failure to protect the American pub-
lic from chemical hazards. At that point,
the impact would, by necessity, be large and
it would be too late.

Abelson focuses his criticism of risk as-
sessment on the use of ad libitum—fed strains
of laboratory rodents. Factors (including diet
and genetics) modulating responses to
chemical carcinogens have long been recog-
nized by EPA and others as a concern in the
interpretation of the 2-year carcinogenicity
bioassay in rodents. This concern is clearly
exemplified by EPA cosponsorship of the
conference and proceedings cited (1) by
Abelson in his editorial. As a part of its
commitment to strengthening the scientific
basis for environmental risk decisions, EPA
has championed the need to consider mech-
anistic data as important information in im-
proving reproducibility and reducing the un-
certainties associated with extrapolating ro-
dent bioassay data to characterize and esti-
mate human cancer risk. This is evidenced
by EPA’s recent draft revisions to our 1986
Guidelines for Carcinogen Risk Assessment.
The newly revised guidelines (soon to be
published for public comment) emphasize
analysis of all relevant biological data in

assessing cancer risk, particularly informa-
tion concerning mechanisms of tumor in-
duction. EPA has also actively interacted
with academia, other federal agencies, and
industry to incorporate mechanistic consid-
erations in research and testing programs.
Given these facts, we see no basis for Abel-
son’s allegation that we do not share the
goals of good science on this issue.

Diet is, indeed, a variable that needs to
be addressed in the cancer bioassay. To this
end, we and other federal and industry sci-
entists are pursuing a careful process that
involves broad participation and peer review
toward the development of informed scien-
tific consensus. What is the most appropri-
ate animal model for a generally overweight,
genetically diverse U.S. population? The re-
port cited by Abelson provides an example
of the diversity of opinions on this particular
issue at present; it does not suggest consen-
sus about a fundamental change in testing
protocols. We challenge Abelson to use his
editorial pulpit constructively to encourage
additional research in this and other impor-
tant areas of risk assessment science.

William H. Farland

Vicki Vaughn-Dellarco

National Center for

Environmental Assessment,

Office of Research and Development,
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Battery Innovation and E-cars

The Policy Forum “Environmental implica-
tions of electric cars” by Lester B. Lave et al.
(19 May, p. 993) triggered a number of
critical comments (Letters, 11 Aug., p. 741)
about the database and the conclusion that
“a 1998 model electric car is estimated to
release 60 times more lead per kilometer of
use relative to a comparable car burning
leaded gasoline.” This conclusion was
reached under the assumption that electric
cars would use lead acid batteries and that
the primary and secondary lead production
as well as processing in the manufacturing
sector were using pyrometallurgical process-
es and casting for grid production. All of
these processes give rise to lead release to
the environment, the amount of which,
however, was severely overestimated by
Lave et al. Modern manufacturing practice
with drastically improved emission control
was not taken into account.

Electrometallurgical processing of pri-
mary and secondary lead and galvanic man-
ufacturing of battery grids are emerging
technologies that can alleviate most of the
residual lead emission resulting from mod-
ern lead processing. The California Air Re-
sources Board (1) has estimated these emis-
sions to be as low as 1/1000 of the amount
derived by Lave et al.

Electrochemical processes to recycle the
lead components—grids, top lead, and
paste—of spent batteries has been described
and analyzed recently by R. D. Prengaman
(2). In essence, these processes do not release
lead or lead compounds into the air. More
recent process developments (3) have led to
the reduction of the direct production cost of
lead from about $0.09 per pound for pyro-
metallurgical processes to about $0.065 per
pound. All phases of this process have been
fully tested; they are operational in commer-
cial facilities for the separation of battery
components in 14 installations in different
countries, four of which are in North Amer-
ica. The electrochemical part of this process
has been successfully tested in a demonstra-
tion pilot plant of one of the main lead
producers in the United States. In view of
the difficulties of assessing emissions from
pyrometallurgical and battery manufacturing
plants by traditional means (1), it would be
premature to try to compare emissions from
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electrometallurgical processing, but probably
such emissions will be drastically reduced.

Moreover, a new process has been in-

vented that permits one to produce battery

grids directly from a lead electrolyte by

galvanic deposition in the net shape re-

quired (4). This process can eliminate the

casting of lead grids or strip altogether.

Moreover, it permits significant weight re-

duction estimated to exceed 10%. A more

accurate figure cannot be given yet because

of the intimate interrelation between mate-

rial, manufacturing process, and battery de-

sign, which is still under development. This

new manufacturing route for battery grids

even lends itself to being combined in one

economical process with electrometallurgi-

cal recycling of spent batteries.

Hans Warlimont
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Response: We will be delighted if the new
production process is successful.

The paper by Prengaman cited by War-
limont and Olper is an excellent summary
of the known, but not commercialized,
technologies for hydrometallurgical and
electrowining processing of the lead paste
or battery sludge. Prengaman points out the
special problems of recovering lead from a
sludge composed of lead sulfate, lead diox-
ide, other lead oxides, mertallic lead, and
small fractions of other battery materials
including sulfuric acid. Although Prenga-
man and Warlimont are optimistic about
overcoming some of the problems with
these processes, it remains to be seen if
Prengaman’s forecast that a full-scale elec-
trowining plant will be operating in the
next decade will be accomplished.

If extraordinary pollution control measures
become the norm for the industry, lead air
emissions would be greatly reduced, but the
lead collected would still need to be managed
and contained. We look forward to reading
Warlimont and Olper’s paper in press.

L. B. Lave
22 DECEMBER 1995
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Among the Young

[t was good to learn that as a professor [ can
hope to retain my recall abilities as [ age
(“How to be a sharp senior,” Random Sam-
ples, 10 Nov., p. 921). At 43, [ was very
pleased to see I still fall into the “young”
category. But what really made my day was
to learn that my forgetfulness is normal:
The “young” control group seems to have
outscored all age categories of professors. 1
think there was a point to this, but it slips
my mind. . ..
Jim Moore
Department of Anthropology,
University of California, San Diego,
La Jolla, CA 92093-0101, USA,

E-mail: jjmoore@ucsd.edu

The figure accompanying the 10 November
Random Samples item describing the study
at the University of California, Berkeley, by
Arthur Shimamura and colleagues evaluat-
ing the preservation of cognitive function
in elderly professors supports the conclusion
that “the professors showed much less cog-
nitive decline with age than the general
population.”

There is no comment, however, about
an additional interesting aspect of the fig-
ure: the young “controls” scored better than
the young professors! Were the “controls,”
perhaps, Stanford professors?

D. L. Sessler

Thermoregulation Research Laboratory,
School of Medicine,

University of California,

San Francisco, CA 94143-0648, USA
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Letters may be submitted by e-mail
(at science_letters@aaas.org), fax (202-
289-7562), or regular mail (Science,
1333 H Street, NW, Washington, DC
20005). Letters are not routinely ac-
knowledged. Full addresses, signatures,
and daytime phone numbers should be
included. Letters should be brief (300
words or less) and may be edited for
reasons of clarity or space. In October
1995, our previous policy of consulting
with all letter authors before publication
was discontinued.
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