
tivities. The budget also contains a pro- * pesticides (10 percent), for exposure 
vision for $45 million in federal funding assessments and the disposal of a sus- 
for cleanup of existing waste sites, in a pended pesticide, silvex; and 
project yet to be approved by Congress * management and support (28 per- 
that also calls for industry contribu- cent). 
tions. Because the agency has traditionally 

Overall, the agency's budget is slated had a poor record in handling toxic sub- 
to rise by 11 percent in operating funds, stances and pollution from its own instal- 
with specific increases in the areas of: lations, it recently hired an expert from 

* drinking water (15 percent), for stud- the industrial sector who intends to 
ies of small water systems, and of the ef- spend 25 percent more on laboratory 
fects of polluted water on reproduction management. 
and early human development; Basic research at EPA will remain 
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steady with an overall increase of 9 per- 
cent. Research will increase on solid 
waste, radiation, and toxic substances- 
but at the expense of research on air, wa- 
ter, and pesticides. The agency intends 
to look into airport noise, as well as the 
nonauditory health effects of noise, even 
though the noise program will decline 
overall; the emphasis in energy research 
will also shift from modeling of nitrous 
oxide caused by coal burning to the ef- 
fects of synthetic fuels. 

-R. JEFFREY SMITH 
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Fusion Energy in Our Time 

Congressman McCormack proposes an Apollo-type project to generate 
electricity with a magnetic fusion reactor before the year 2000 
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Fusion energy has always been the far- 
thest away of the long-term solutions to 
the energy scarcity. But commercializa- 
tion of fusion could come a lot sooner 
than projected, says Representative 
Mike McCormack (D-Wash.). In a mid- 
January press briefing, McCormack an- 
nounced that he is urging the Adminis- 
tration to make a national commitment 
to fusion now-somewhat in the spirit of 
the Apollo project to put a man on the 
moon. McCormack estimates the cost of 
the project to be about $20 billion and 
says we could have electricity from a 
demonstration magnetic fusion reactor 
by the turn of the century, at least 15 
years ahead of the Department of Ener- 
gy's current timetable. 

The first major step toward acceler- 
ated development of magnetic fusion 
would be to begin immediately to design 
a $1 billion Engineering Test Facility 
(ETF), which would be the first fusion 
project to concentrate on engineering is- 
sues instead of basic plasma physics. 
McCormack is asking President Carter 
to make the ETF a line item in the fiscal 
1981 budget. Although annual expendi- 
tures for the entire magnetic fusion pro- 
gram would not increase greatly during 
the early design phase of the ETF, they 
would rise to about $1 billion within 2 
years, not quite three times the current 
level. 

McCormack has already made the 
rounds within the Administration, touch- 
ing bases with the Energy Department, 
the Office of Management and Budget 
(0MB), the Office of Science and Tech- 
nology Policy (OSTP), and the White 
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House Domestic Council. He has not 
been able to meet with President Carter, 
however. While McCormack claims to 
be encouraged because nowhere has 
anyone responded with a flat "No," 
what signs there are are not so sanguine. 
Secretary of Energy Charles Duncan has 
been quoted as saying that the Adminis- 
tration plans to "turn a deaf ear" to en- 
treaties to build an ETF soon. (The fiscal 
1981 budget of $404 million for magnetic 
fusion contains no new funds for an 
ETF.) And in an election year with con- 
stituents worried about fuel shortages 
and balanced budgets, says a Senate 
staffer, it is unlikely that Congress will 
be making additional large financial com- 
mitments to fusion, which will not be 
able to produce large amounts of power 
for decades to come. Nonetheless, on 22 
January McCormack introduced a bill 
(H.R. 6260-the Fusion Energy Re- 
search, Development, and Demonstra- 
tion Act of 1980) providing for the fusion 
program he sees as necessary if the tech- 
nology is going to be ready to contribute 
when the short-term energy options run 
out in the early part of the next century. 
Thirty-six of the 42 members of the 
House Science and Technology Com- 
mittee have agreed to be cosponsors. 

The source of McCormack's optimism 
is a succession of encouraging experi- 
ments at the Princeton Plasma Physics 
Laboratory, the Massachusetts Institute 
of Technology, the Oak Ridge National 
Laboratory, and elsewhere. Taken to- 
gether, says McCormack, the data from 
these experiments mean "we can now 
predict with certainty that the conditions 
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required for a successful fusion reaction 
can be obtained in devices now under 
construction." Because of this happy sit- 
uation, he argues, it is time to shift the 

emphasis in fusion research from basic 
science to the related technological and 
engineering problems that must be 
solved before fusion can be a com- 
mercially attractive source of energy. 

In magnetic fusion, it is necessary to 
heat a deuterium-tritium mixture to at 
least 50 million degrees Kelvin while si- 
multaneously holding the resulting hot 
ionized gas (plasma) together with a 
magnetic field. A plasma with a density 
of about 1014 ions per cubic centimeter 
confined for I second or longer would do 
the trick. Energetic neutrons and helium 
nuclei are the products of the fusion re- 
actions in the plasma, with the kinetic 
energy of the neutrons being converted 
to heat to power an electricity generator 
or to produce synthetic fuels and the en- 
ergy of the helium helping to keep the 
plasma hot. 

As recounted by Melvin Gottlieb, di- 
rector of the Princeton laboratory, 25 
years ago fusion researchers were in a 
sorry situation. Nearly all the experi- 
mental results were surprises, and the 
first test device even fell apart. Now, 
thanks in part to the larger fusion re- 
search budgets that began appearing af- 
ter the 1973 Arab oil embargo, a temper- 
ature higher than that needed to start a 
fusion reaction has been achieved at 
Princeton, and a value of a parameter 
called the density-confinement time 
product that is higher than required for 
fusion has been reached at MIT. Cur- 
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rently under construction at Princeton is 
a $290 million Tokamak Fusion Test Re- 
actor (TFTR), which is widely expected 
to achieve these conditions simultane- 
ously. Moreover, many researchers be- 
lieve that the resulting fusion reactions 
will release more energy than it took to 
produce and heat the plasma in the first 
place, thereby demonstrating the scien- 
tific feasibility of fusion. 

The problem now, says McCormack, 
is that rather than pushing rapidly ahead 
with fusion on the basis of the recent ex- 
perimental successes and the ones ex- 
pected from the TFTR, the Administra- 
tion has entered a period of level fusion 
funding with no start on the next genera- 
tion fusion device, the ETF, scheduled 
for several more years. Moreover, to de- 
crease the effects of limited budgets, the 
energy department has reduced spend- 
ing on engineering and technology in fa- 
vor of theory and physics research. 
McCormack fears that the development 
of fusion energy will slip too far into the 
future to help with even the long-term 
energy problem unless the momentum 
built up in the last few years in magnetic 
fusion continues to grow through an ex- 
panding program. 

A similar concern has been expressed 
by Senator Howard Baker (R-Tenn.), 
who wrote to Energy Secretary Duncan 
in December, "prudence would dictate 
that we find the means to build an engi- 
neering test facility now, so that we can 
gather the data to determine whether fu- 
sion will be a realistic option for our 
long-term energy future." 

Moreover, several recent fusion stud- 
ies support the congressmen's ideas: 

* An Energy Department fusion pow- 
er coordinating committee comprising 
project directors in the department's na- 
tional laboratories, division directors in 
the department's Office of Fusion Ener- 
gy, and outside consultants last April 
recommended "that the magnetic fusion 
program proceed immediately with the 
design leading to construction of a major 
Engineering Test Facility aimed at pro- 
ducing significant amounts of fusion en- 
ergy and at testing the major engineering 
subsystems prototypical of a fusion reac- 
tor." 

* McCormack last summer assembled 
a fusion advisory panel made up of 12 
senior scientists and executives, which 
found that "it is none too soon for the 
Department of Energy to plan a compre- 
hensive strategy for bringing a... 
fusion electric demonstration plant on 
line by 1995." 

* The Atomic Industrial Forum in Jan- 
uary released a report of a yearlong 
study by its Committee on Fusion that 
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Year which cited the fusion program for "at- 
erents argue that commercialfu- tempts to move ahead too rapidly with- 
rs, not long ago thought to be too out adequate theoretical, experimental, 
xpensive to be of interest to utili- and engineering assessment of existing 
tually comparable in size and cost results." Thus, the Energy Depart- 
actors. This graph shows that the 
ctors considered in engineering ment's present policy is to make a deci- 
)er curve) is converging to the size sion about the ETF in the mid-1980's, 
rental Tokamak devices (lower when other reactor concepts have devel- 
irce: Department of Energy] oped to the point where the best one can 

be chosen. Right now, only the Tokamak 
Lt a national goal be established is advanced enough to be taken to the 
onstruction and operation of a ETF stage. 
rgy facility producing net pow- The saving grace of this strategy is 
he end of the century." that, if it did not reduce the fusion bud- 
dy by 400 fusion researchers get, at least it did not increase it. Since 
United States, Europe, the the Energy Department's birth, spending 
and Japan, accepted in De- on magnetic fusion has not increased in 
the International Atomic En- real dollars. Moreover, according to a 

cy, concluded "that it is scien- letter from the Vice President's office 
id technologically feasible to made public by Stephen Dean, president 
the construction of INTOR to of Fusion Power Associates, a new fu- 
the early 1990's provided that sion industry lobbying group, the Energy 
rting R & D effort is expanded Department submitted a proposed fiscal 
ly to provide an adequate data 1981 magnetic fusion budget of some 
few critical areas." (INTOR is $393 million. OMB, which is known to 
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built as an international coop- commissioned the National Science 
oject.) Foundation to do a study on whether 

this impressive barrage, now is the time to accelerate fusion de- 
ck's proposal has a tough row velopment, offered to add $24 million to 
ie obstacle is that magnetic fu- this figure. But, says a recent energy 
ad to take a backseat to finding newsletter, the department turned the of- 
to short-term energy problems fer down. Meanwhile, still another com- 
Trgy Department. According to mittee is being formed by the new direc- 
ver, when the department sub- tor of energy research, Edward Frieman 
old Energy Research and De- of Princeton University, for the depart- 

t Administration a little over 2 ment's own assessment of the appropri- 
, magnetic fusion was then in ate pace for fusion development. 
being cut back. An Ad-Hoc How about the Foster committee's 
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plasma circulates. Magnetic example, in response to a request from 
p the plasma away from the McCormack to Undersecretary of Ener- 
he vessel and confined tightly gy John Deutch, the department devised 
r fusion to occur.) three timetables for development of a 
icular, the Foster committee demonstration fusion reactor, one to be 
ided that "commitment to con- on-line in 2010, one in 2000, and one in 
of a next generation Tokamak 1995. In testimony before McCormack's 
FTR should not be made until energy research and production sub- 
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committee, Edwin Kintner, director of 
the Office of Fusion Energy, said, "All 
three of these paces retain the basic in- 
ternal logic of the [department's] policy 
for fusion in (1) demonstration of scien- 
tific feasibility, (2) development of an en- 
gineering data base, (3) maintenance of a 
strong scientific and technological base, 
and (4) research into attractive alternate 
concepts." 

Opinion among fusion scientists and 
engineers seems largely to back up Kint- 
ner's testimony. Even in the absence of 
any experimental data from the TFTR, 
there seems to be little doubt among 
physicists that the ETF will work about 
as it is supposed to (that is, it will main- 
tain a "burning" plasma). Marshall Ro- 
senbluth of the Institute for Advanced 
Study, who has been called the undis- 
puted dean of Tokamak theory, says that 
"the science looks good enough that if 
we decided not to go ahead with the ETF 
right now, the results of the TFTR exper- 
iments would look very favorable, and 
we would feel unhappy that 5 or 6 years 
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were lost." Somewhat more concern has 
been expressed for the jump between the 
ETF and the demonstration reactor. 
Weston Stacey of the Georgia Institute 
of Technology, for example, says that 
there must be at least 10 years (15 years 
is better) between starting the ETF and 
starting a demonstration reactor, if use 
of experimental data from ETF is to be 
used in the latter's design. A demonstra- 
tion reactor by the year 2000 is just 
reachable by this criterion but one by 
1995 is not, says the Georgia Tech engi- 
neer. 

One objection that has been raised in 
the past to a too-fast development of fu- 
sion power is that the best fusion tech- 
nology may get locked out in the rush to 
get something running. The biggest dan- 
ger to fusion, says John Holdren of the 
University of California at Berkeley, is 
that by rushing too fast into a crash pro- 
gram, the resulting fusion reactor may be 
so unattractive that utilities will not buy 
it, government agencies would not li- 
cense it, and local groups would protest 
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any attempt to locate it nearby. For ex- 
ample, while not nearly the hazard of ra- 
dioactive wastes from fission reactors, 
wastes from fusion reactors will not be 
radiation free. In addition to the need to 
handle large amounts of radioactive tri- 
tium in a deuterium-tritium reactor, the 
high-energy neutrons have two effects on 
stainless steel, the likely structural mate- 
rial in first generation reactors. The first 
is to cause radiation damage, so that 
eventually the material must be re- 
placed. The second is to cause neutron 
activation, so that the replaced stainless 
steel is radioactive and must be securely 
stored. 

While fusion advocates argue that a 
demonstration reactor is exactly what is 
needed to answer such questions, there 
seems to be enough diversity of opinion 
and enough more pressing energy con- 
cerns that McCormack will have to work 
hard to convince the Administration and 
the Congress that now is the time to 
move ahead with fusion. 

-ARTHUR L. ROBINSON 
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A New Call for Abolishing the NRC 

Report from the commission's own Three Mile Island inquiry says 
an executive branch agency should be set up-the White House disagrees 
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Report from the commission's own Three Mile Island inquiry says 
an executive branch agency should be set up-the White House disagrees 

A new call for abolishing the Nuclear 
Regulatory Commission (NRC) has been 
heard from a special Three Mile Island 
inquiry group even though President 
Carter and key members of Congress are 
committed to saving it. This latest rec- 
ommendation to replace the NRC with 
an executive agency headed by a single 
administrator has come from a $3-million 
inquiry commissioned by the NRC itself. 

"We have found the [NRC] an organi- 
zation that is not so much badly managed 
as it is not managed at all," said the re- 
port from this study, which was directed 
by Mitchell Rogovin, a Washington at- 
torney, under an NRC contract. Accord- 
ing to the report, which was made public 
24 January, "A radical reorganization of 
the commission's structure and manage- 
ment is called for, now." 

The President's Three Mile Island 
commission headed by John G. Kemeny, 
president of Dartmouth College, arrived 
at the same conclusion in its report last 
fall. The congressional reaction to this 
recommendation was distinctly negative, 
chiefly because an independent agency 
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headed by several commissioners obvi- 
ously is more responsive to Congress 
than an executive agency accountable to 
the President. 

On 7 December, President Carter, act- 
ing partly in deference to the powers- 
that-be on Capitol Hill, announced (Sci- 
ence, 21 December) the main outlines of 
a reorganization plan that would 
strengthen the authority of the NRC 
chairman but leave the commission in- 
tact as a five-member collegial body. He 
also announced that a new chairman will 
be appointed from outside the agency 
later this year, and that, as an interim ar- 
rangement, commissioner John Ahearne 
was taking over as chairman from Joseph 
Hendrie. 

The Rogovin report, taking note of 
these White House decisions, observes 
that the President has urged the commis- 
sion to bring about "prompt implementa- 
tion" of needed reforms. It then adds 
caustically: "Apparently the new chair- 
man from the outside is to arrive to pre- 
side over a house already in order." 

The report, prepared with the help of a 
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chairman but leave the commission in- 
tact as a five-member collegial body. He 
also announced that a new chairman will 
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later this year, and that, as an interim ar- 
rangement, commissioner John Ahearne 
was taking over as chairman from Joseph 
Hendrie. 

The Rogovin report, taking note of 
these White House decisions, observes 
that the President has urged the commis- 
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large staff on which several dozen NRC 
employees served, described the present 
situation at the NRC in unsparing terms: 

[The commission] can make no decisions 
and take no action without a majority of the 
commissioners in agreement. In 1975, the 
original NRC legislation was amended to 
make the chairman of the commission the 
"chief executive officer" with rather vaguely 
described powers to exercise executive and 
administrative authority. At the same time, 
however, the act prescribes that the chairman 
shall be governed by the policy of the com- 
mission and gives the commissioners as a 
whole approval authority over appointments 
to the major staff offices and formulation of 
the agency's budget. There was also some 
sentiment that the 1975 amendment was pro- 
cured by the then-chairman behind the backs 
of the other commissioners, so that sub- 
sequent chairmen have been reluctant as a po- 
litical matter to try to exercise whatever addi- 
tional authority the law may confer on them. 

Below the commission there is no general 
manager or chief executive officer with singu- 
lar authority over the staff. The staff is divided 
into five major offices, three of which are in- 
dependently chartered by the statute, and 
each of which is headed by an office director. 
Between the office directors and the commis- 
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