Accelerator Production of Tritium

Some remarks of mine are quoted by
Mark Crawford in his article about the use
of accelerators to produce tritium for nucle-
ar weapons, (News & Comment, 27 Jan., p.
469). My comments related to the position
of the Department of Energy’s (DOE’s)
Energy Research Advisory Board (ERAB)
on the subject. This letter is to further clarify
the views of ERAB.

The accelerator concept to produce triti-
um is not new and has attractive features.
The capital costs are less than those required
to build a nuclear reactor to produce triti-
um, and there are safety advantages. More-
over, the state of the art in accelerator
technology has improved over the years so
that accelerator performance is getting ever
closer to that required for this application.
Nevertheless, ERAB stated in its report that
the technology is “not mature enough to
provide new production capacity in the next
ten to twelve years.”

The position of ERAB was based on an
assessment by an ERAB panel, which I
chaired. The panel evaluation identified a
need for further development of the engi-
neering and technology and was not an
objection to the concept itself. There are
two areas where additional development is
needed. The first is the performance of the
accelerator. Accelerators that can operate at
near steady state with beam energies of 1 to
2 billion electron volts and at beam currents
of 200 to 300 milliamperes have not been
built. Some demonstration of this level of
performance is needed before a production
facility could be initiated on the basis of this
technology.

The second area that needs development
is the target system technology. The sug-
gested use of lead or tungsten rods to gener-
ate neutrons from the accelerator beams and
the use of tritium targets developed for
application with the low-temperature,
heavy-water Savannah River production re-
actor are unproved and would require test-
ing in an existing linear accelerator. The
proton damage rates and component life-
times, the neutron and tritium production
rates, and the induced radioactivity of the
facility need to be determined. The needed
development is probably not a major prob-
lem, but does need to be accomplished
before commitment to the facility.

The Accelerator-Tritium Producer requires
approximately 800 megawatts of steady
electrical power, and the associated high
operating cost affects the overall economic
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evaluation of the concept. The economic
aspect was not an important part of ERAB’s
deliberations but, of course, would be im-
portant to DOE in its evaluation.

The ERAB discussions of the accelerator
approach took place in February 1988 when
Los Alamos and Brookhaven scientists pre-
sented the concept at an ERAB panel meet-
ing. The ERAB panel requested the presen-
tations so that they could be informed of any
recent improvements in accelerator perform-
ance. ERAB had not been asked by DOE to
assess the approach, but ERAB believed ‘it
important that they be aware of all possibili-
ties for tritium production. I believe that,
despite further design work, the conclusions
of ERAB on the need for more development
are still correct and that the accelerator
approach would not be feasible in the time
frame under consideration.
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The letter of Harold M. Agnew on “Triti-
um production” (17 Mar., p. 1419) misses
the mark. At least two attempts at gas-
cooled power reactors have been made in
the United States, both of which have met
with technical and economic failure: Fort St.
Vrain in Colorado was recently shut down,
and Peachbottom in Pennsylvania was shut
down a long time ago. The so-called Ger-
man programs on high-temperature gas-
cooled reactors (HTGRs) have been either
scaled down or discontinued, and there are
no commercial HTGR power producers in
the world anywhere. Thus, gas-cooled reac-
tors are not a proven technology. The over-
riding agenda for the production of tritium
is the security of the United States, not
whether economical nuclear power can also
be produced in addition to tritium. A stand-
alone reliable tritium source is the only
overriding security need for the country.
The heavy-water reactor (HWR) at Savan-
nah River, South Carolina, has had this
responsibility for 40 years. By this criteria,
the HWR is the only proven technology for
tritium production. The problem is wheth-
er, under present political conditions, the
country is willing to take the risk of connect-
ing weapons production with civilian nucle-
ar power production. If that were the case
we could produce tritium in every light-
water reactor in the country today and more
cheaply than any new or old production
reactor could. The Accelerator-Tritium Pro-
ducer (ATP) offers production of tritium
with no involvement of nuclear fission, fis-

sion products, or nuclear power production.
It is the most bénign technology for tritium
production, and it is the consensus among
accelerator physicists and engineers that the
technology is practical today.

If the HTGR is such a clean, efficient; and
economical source of electricity and process
heat, why does it need tritium to prove it?

MEYER STEINBERG

Process Sciences Division,
Department of Applied Science,
Brookhaven National Laboratory,
Upton, NY 11973

Biotechnology Regulation

The article “Biotechnology rules wither in
OMB” by Mark Crawford (News & Com-
ment, 3 Feb., p. 602) might lead some
readers to believe that “environmentalists”
actually favored the substance of the rules
sent to the Office of Management and Bud-
get by the Environmental Protection Agen-
cy for regulating the release of genetically
engineered microorganisms into the envi-
ronment. The reality is quite different.

Most environmental organizations I
know of, including the Council for Respon-
sible Genetics (on whose Board I sit), have
been pushing to have the regulation pub-
lished in the Federal Register in order to give
citizens, public interest groups, labor
unions, and other interested parties an op-
portunity to express their comments, con-
sistent with out long-standing positions fa-
voring democratic participation in agency
decision-making. Readers should be aware
that the regulations developed by EPA and
sent on to the Office of Management and
Budget resulted from interactions primarily
between EPA and representatives of the
biotechnology industry.

The substance of the rules that EPA has
draftéd is wholly inadequate to protect the
legitimate interests of the citizens (1). The
most egregious problem with them is that
regulatory authority would be delegated to
committees dominated—if not. fully con-
trolled—by the industries proposing the ac-
tual releases. Although this structure is os-
tensibly modeled on the National Institutes
of Health system of institutional biosafety
committees established under the recombi-
nant DNA guidelines at all institutions re-
ceiving federal support for recombinant re-
search, studies of those committees indicate
substantial reasons for concern about how
they are functioning (2). Any problems that
exist with thé adequacy of regulation pro-
vided by the NIH system of committees, the
overwhelming majority of which are housed
at academic institutions where there is at
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