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WARREN COUNTY 

Dear SftP: 
Ken Geiser and Gerry Waneck's ar­

ticle on PCBs and Warren County of­
fered many important insights into the 
politics of locating the PCBs landfill in 
Warren County. Clearly, as Ken Fer­
ruccio pointed out, the site was chosen 
because of political powerlessness of 
the residents of Warren County and 
not because of any technical qualifi­
cations. There are dozens of more ap­
propriate sites in North Carolina (many 
of which we are now finding out are 
being considered as low level radio­
active waste sites) due to the thick clay 
layers present under much of the state. 

While the Warren County landfill is 
by no means perfect (it lacks a leachate 
collection system) it can hardly be 
compared, as the authors did, to the 
horribly planned and operated landfills 
in New Jersey which have contam­
inated groundwater in many commun­
ities. Leakage from properly con­
structed landfills does occur, however 
this usually occurs when highly polar 
solvents, which easily move through 
soil, are landfilled. If the original plan, 
which would place other hazardous 
wastes in the landfill in addition to 
PCBs, is enacted, the Warren County 
site could become a disaster. There is 
no doubt that the Warren County 
landfill will eventually leak and for this 
reason the PCBs should be treated and 
destroyed. But, hopefully, the people 
of Warren County will not receive sig­
nificant exposure to PCBs from the 
landfill for decades. In the meantime, 
perhaps a reasonable method for des­
truction of the 6000 truckloads of 
PCBs-laden dirt will be devised. 

It is not my intention to be an apo­
logist for the state or the EPA in this 
matter. I fully support a local com­
munity's right to refuse a hazardous 
waste site and their right to know and 
inspect potential hazardous industrial 
sites. I am dismayed, however, when 
organizers at times use the rhetoric of 
fear to motivate people. These are the 
tactics of the reactionary right which is 
so entrenched in N.C. It is an ap­
proach that seems to lack integrity and 
certainly increases the psychological 
stress placed on the local community. 
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I concur with author's conclusions 
about the efficacy of the Warren 
County protest. It is an important sign 
of resurgent community activism in the 
South. Hopefully, it will blossom into 
a statewide political movement but the 
obstacles are considerable. I look for­
ward to hearing more about water 
issues and commend you on the high 
quality of your magazine. 

Douglas A. Bell 

RESOURCE WARS 

Dear SftP: 
In AI Gedick's article, "Resource 

Wars: Fighting the Mining Industry in 
the Lake Superior Region," (SftP Vol. 
15, No. 3) my study of Wisconsin com­
munity attitudes toward radioactive 
waste is cited as a DOE-sponsored pi­
lot study. This is false. My study was 
funded by the State of Wisconsin as 
part of its submission to the NRC 
Waste Confidence Hearings. DOE 
simply used my data in its own study 
of incentives. 

Gedick contends that my study "cre­
ates the impression that the DOE is 
willing to take public concerns ser­
iously" by asking citizens what would 
be required before they would accept a 
radioactive waste repository in their 
community. The "incentives" (DOE's 
term-not mine) include payments to 
communities, information access, inde­
pendent monitoring, representation on 
a governing board, and the power to 
shut down the facility. Gedick correctly 
asserts that DOE has never entertained 
seriously offering communities these in­
centives, and that is precisely why I 
asked these questions in my survey. 

Ironically, DOE attacked my study 
for the same reasons as Gedick, 
namely, that the incentives were un­
realistic. I contend that such incentives 

as the power to shut down a facility 
should be offered and that, if DOE 
fails to identify and address these pub­
lic concerns and desires, efforts to site 
a waste repository will encounter stiff 
public opposition, including civil diso­
bedience. 

John E. Kelly 

"CURING COVER UP" 
Dear SftP: 

Congratulations on your recent 
(March/ April 1983) issue. I think it's 
the best ever. I especially enjoyed read­
ing the well-written and meticulously 
documented piece on psychiatry by 
Jenny Miller. A decade of research in­
to the social construction of medical 
knowledge has led me to similar con­
clusions. I think perhaps the image 
that "mental illness" professionals pre­
sent covers up much violence and 
death while feeding the masses a koda­
chrome print of curing and caring. 
Meanwhile, the National Institute of 
Mental Health endorses both electro­
shock and psychosurgery of which wo­
men are the major recipients. 

Therefore, I found it ironic that the 
violence against women study group 
could use NIMH as their authoritative 
voice on violence. Perhaps the insti­
tute's experiential knowledge with thier 
own violence compensates for their 
sloppy research models. I also wonder 
if the printing of the two violent im­
ages on pages 20 and 21 might cause 
harm to women who read "Science for 
the People." As we learn more on rela­
tionships between images and behavior 
whether for non-assaultive physiologi­
cal repair or harmful propaganda, 
hopefully we can make more knowled­
geable choices about our lives without 
resorting to psychiatric violence or re­
editing the First Admendment in the 
name of science. 

Dee dee NeHira 

UPCOMING ISSUE OF SFTP 
The East Coast Editorial Committee is now 

soliciting articles for the March/April 1984 
special issue on "Babies and Science: From 
Reproductive Technologies to Parental Bond­
ing." Please send articles, outlines, graphics 
and other material to: SCIENCE for the 
PEOPLE, 897 Main St., Cambridge, MA 02139. 
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~news notes 
Low-tar Scam: CigareHes Cheat the Tar Tables 

SMOKING MACHINE 

SMOKER 

Smoke 
+ 

Mainly 
smoke 

'------------------------------~~----~ 
There is no question that "low-tar" 

cigarettes have been tremendously lucra­
tive for the cigarette companies. It is 
now coming to the public attention, 
however, that the purported health 
benefits from such "lower-tar" cigar­
ettes may be nonexistent. 

Surprisingly enough, much of this in­
formation is coming to light due to com­
plaints brought by a group of cigarette 
companies against a competitor, British 
American Tobacco company (BAT). 
BAT, makers of Barclay brand of cigar­
ettes, has been sued by the Federal Trade 
Commission (FTC), due to complaints 
from other cigarette manufacturers that 
BAT has designed the cigarette to 
"cheat" the smoking machines which 
afforded the brand a 99 percent tar-free 
rating. 

Apparently, the "aerodynamic holes" 
on Barclay's "Actron" filter, while al­
lowing air intake in the standard FTC 
smoking machines, are immediately 
crushed by a normal smoker. The result: 
the normal smoker receives up to seven 
times the advertised dosage of tar. 

The Barclay case seems to be a fairly 
dramatic example, but health officials in 
the U.S. and abroad have found that it is 
far from exceptional. Barclay's filter is 
routinely crushed; many other 
"low-tar" filters have small holes or 
vents which a normal smoker routinely 
covers up with his/her fingers. Accord­
ing to John Pinney, head of the U.S. 
Surgeon General's Office on Smoking 
and Health: "I think it is reasonable to 
say that the cigarette companies in this 
country over the last five or ten years 
have been moving towards and actually 
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now have designed cigarettes specifically 
for the purpose of showing a low tar-nic­
otine yield on the FTC machine." 

The FTC has changed Barclay's 1-mg. 
tar rating, but the larger question remains 
of how to more accurately assess the tar­
nicotine yields of the myriad of "low­
tar" cigarettes. With consumers flock­
ing to the brands advertising lower rat­
ings, and cigarette manufacturers, in the 
name of stonger flavor, trying to out­
smart the rating machines, no clear reso­
lution seems to be forthcoming. 

-New Scientist, July 14&21, 1983 

Report Faults 
EPA Regulations 

In a report which could have impor­
tant legislative ramifications, the Office 
of Technology Assessment (OT A), has 
claimed that current hazardous waste 
laws promulgated by the EPA are seri­
ously inadequate for protecting public 
health and the environment. 

The EPA regulations exempt produc­
ers of less than one ton of hazardous 
waste per month. The OT A claims that 
as a result of this loophole only 40 mil­
lion of the 250 million tons of hazardous 
waste generated in the U.S. each year are 
subject to regulation. In addition, sev­
eral clearly hazardous materials (such as 
dioxin) are not on the EPA's list of regu­
lated materials. 

Also according to the report, the OT A 
projects that the EPA "superfund" will 
fall short by as much as 35 billion dol­
lars of the amount required to clean up 

the 15,000 sites so far identified. Among 
the suggestions included in the report is 
an incentive program whereby compan­
ies' clean-up rates be based on the total 
amount of waste generated, rather than 
the volume of materials used, as is cur­
rently the case. Representative James 
Florio (D-N.J.) has already introduced 
legislation which reflects many of the 
OTA's findings. While its chances for 
passage in the House are said to be 
good, its future in the Senate is more un-
certain. 

-Foresight Newsletter 

Real-Life Star Wars 

In a small news item in Aviation Week 
and Space Technology, the U.S. Air 
Force's Airborne Laser Laboratory 
proudly announced that they success­
fully destroyed five "Raytheon/Ford 
Aerospace AIM-9 Sidewinder air-to-air 
missiles" in a series of tests recently con­
ducted over the Naval Weapons Center 
range at China Lake, California. 

The 400-kw carbon dioxide laser, 
built by United Technologies, 
"tracked" and "defeated" all the mis­
siles launched in the two-week test ser­
ies. This underreported news item sig­
nals a substantial step towards making 
yet another new breed of sophisticated 
weaponry a reality. President Reagan's 
"Star Wars" speech aside, peace acti­
vists must take seriously the growing 
military and industry enthusiasm over 
the future deployment of such high­
energy lasers and particle beam systems. 
The time to oppose this latest in the 
multi-billion dollar arms race is now. 

SEND US A NOTE 

Send Science for the People news 
notes about science, or related areas 
of interest to our readers and we'll 
ext'!nd your subscription by six 
months for those items we print! Please 
cite your sources and/or include clip­
pings. Send them to: Newsnotes, 
Science for the People,897 Main St., 
Cambridge, MA 02139. 
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Tampon Update: Task Force at Work on Standards 

In the summer of 1981, the FDA 
asked the American Society for Testing 
and Materials (ASTM) to bring together 
representatives of industry and the pub­
lic for the purpose of developing stan­
dards for menstrual tampons. ASTM 
created a tampon task force composed 
of representatives of five tampon manu­
facturers and of six consumer organiza­
tions. The FDA is also represented. 

When the task force began meeting 
early in 1982, it was clear that the two 
sides were far apart in their ideas. The 
consumers wanted product changes to 
improve safety, and label modifications 
to give users better information, espec­
ially about ingredients. The producers 
claimed there was nothing wrong with 
tampons as they are. They asserted they 
had scientific and technical knowledge 
to support their claim, but refused to 
share any of this with the consumers. 

After almost two years of meetings, 
many of the basic differences remain un­
resolved. Nevertheless, a draft standard 
is being prepared and will be sent out 
this fall for comments and suggestions. 

One area where some progress has 
been made is in the provision for absor­
bency-testing and absorbency labeling to 
allow consumers to make cross-brand 
comparisons. Producers are also consid­
ering standardizing the meaning of the 
words "Regular," "Super," and 
"Super-plus" so that they will be ap­
proximately the same for all brands, 
which is not presently the case. At the 
urging of the FDA, the industry is also 
considering advising women to use the 
least absorbent tampon necessary, in 
order to minimize the risk of toxic shock 
syndrome. (TSS is not being specifically 
addressed by the task force because the 
FDA has already mandated warnings on 
the labels.) 

However, in the important matter of 
revealing ingredients, producers still in­
sist on their proprietary rights to protec­
tion against competition, and refuse to 
make available information on all fibers 
and chemicals used in tampons. Because 
the vagina is a highly absorptive area, 
there is the possibility that tampon ma­
terials cause irritations and allergic reac­
tions. If all ingredients were known, the 
medical community could better assess 
patients' ills and the scientific commun­
ity could be spurred to more research. It 
is ironic that women can know the con­
tents of cosmetics that are used on the 
outside of their bodies but not know 
what goes into their bodies. 
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Producers are reluctant to list warn­
ings about possible adverse effects, dis­
counting medical and other evidence 
concerning layering, drying, irritations, 
ulcerations, etc., due to tampon use. In 
addition, there is no agreement on effec­
tive testing methods for bacteriological 
safety, bi ocompatibility, detection of 
particulates and leachables-all of which 
are considered by consumers to be essen­
tial to safety. 

The draft of standards reflects these 
disagreements and solicits comments 
from the general public. These com­
ments will be taken into consideration in 
the voting process. We hope that readers 
of SftP will write for copies of the draft 
and will send comments to the ASTM. 
Requests should be addressed to: Peter 
Brown, Tampon Task Force, ASTM, 
I916 Race Street, Philadelphia, PA 
19103. 

-Judith Beck and Charlotte Oram 

Meltdown Mall? 
Are you one of those who knows that 

your nearby nuclear power plant is a 
dangerous and outmoded facility, but 
are troubled by the obstacle of what to 
do with the site after you force the plant 
to shut down? A new group calling itself 
the Nuclear Recycling Consultants 
(NRC) has some ideas on the subject. 
Focusing on the problem of converting 
nuclear facilities and sites to productive 
community use, the group's first conver­
sion proposal involves the infamous 
Three Mile Island site (TMI). 

Inoperative since the near melt-down 
in 1979, TMI is regarded by the NRC as 
an appropriate site for their first conver-

sion project which they have entitled: 
"Three Mile Island Historic Nuclear 
Park and Planned Community-A Sym­
bol of National Pride" (see diagram). 
NRC Director and author of the propo­
sal, Jay M. Critchley commented on the 
plan: "While the idea of the cooling 
tower coop apartments, cabaret, and 
meltdown mall may seem both funny 
and ridiculous, I see it as much more. 
The proposal discounts the efficacy of 
nuclear energy, and goes right to the is­
sue of conversion, and offers a positive 
and creative response." 

-information from the 
Boston Mobilizer 
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THE MILITARY HISTORY OF 
THE SPACE SHUTTLE 
by Jack Manno 

The U.S. Space Shuttle, or Space Transportation 
System (STS), is one of the most imaginative inventions 
in the history of political compromises. In 1972, when 
shuttle development was approved, the overall U.S. 
Space program was in such a quandry over what to do 
and where to go after the moon, that a transportation 
system, a seemingly neutral concept which made no de­
mands on its promoters to determine what would be 
transported where, appeared to be the best possible next 
major space project. To NASA, the shuttle decision 
meant receiving at least one piece of its grand program 
for space exploration which had once included occupied 
space stations circling the Earth and Moon, an 
Earth/Moon Shuttlecraft, and a landing of astronauts 
on Mars in the 1980s. To the aerospace industry, the 
shuttle represented a major new batch of contracts just 
when the industry was reeling from the end of Apollo 
work, the completion of the missile build-up of the 
1960s, the Congressional defeat of the Supersonic 
Transport Plane, and the general lack of new starts re­
sulting from the financial demands of fighting the war 
in Vietnam. To the Air Force, the shuttle represented a 
crucial step toward the "manned" military space pres­
ence the Air Force had been craving for years. The shut­
tle was all the more welcome by the Air Force since it 
compensated for the Nixon Defense Department's can­
cellation of the military space station which had been 
under development, running way over budget, since 
1965, with no launch date yet in sight. To Congress, 
worried and under pressure from constituents con­
cerned with the high costs and questionable social utility 
of space activities, the shuttle promoters promised, 
incorrectly and deceptively, that the costs of spaceflight 
would be reduced in the future. 

The key to the success of the shuttle compromise 
was the active support of the Air Force. Military space 
strategists had long acknowledged that space would 

Jack Manno is a writer and peace activist based in Syra­
cuse New York. His forthcoming book, Arming the Heavens: 
The Hidden Military Agenda for Space 1945-1995, is published 
by Dodd, Mead & Co. 
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only be fully exploited for military advantage when ac­
cess to Earth orbit had become routine. Even though the 
military had wanted its own shuttle, the Air Force faced 
the budgetary realities of the early 1970s and agreed to 
join with NASA on a Space Transportation System if 
the Air Force were allowed to make changes on NASA's 
design. The shuttle orbiter would have to be enlarged to 
enable it to carry the heavy, complex communications, 
navigation and radar satellites the Air Force had under 
development. The Air Force required that a second, 
military shuttle launchsite be constructed and that two 
orbiters be reserved for military launches. Also required 
by the Air Force was a modification of the spacecraft 
design to extend the lateral maneuverability during re­
entry. And, finally, the Pentagon was to receive top pri­
ority for the shuttle's cargo, which included the power 
to bump other shuttle payloads to meet its own sche­
dules. These changes greatly increased development 
time and costs, but the Air Force, by agreeing to rede­
sign its future military satellites for launching from the 
shuttle cargo bay, endowed NASA with the power to 
claim that its budget, and its largest single project, were 
necessary for national security and therefore protected 
from cost-cutting criticism. 

Birth of the Shuttle 

Although it has masqueraded as many things, in­
cluding a venture with immediate commercial potential, 
in reality, the shuttle, a vehicle designed to open "near­
earth space" to routine use, has been one of the two top 
priorities of the military space program for twenty 
years. In the mid-1960s, as the Apollo landing ap­
proached, both President Johnson's Science Advisory 
Committee and the Space Sciences Committee of the 
National Academy of Sciences took up the task of es­
tablishing goals for the space program in the post­
Apollo period. Both of these civilian groups made a 
wide range of recommendations including an extension 
of Apollo moon exploration, an upgraded planetary sci­
ence program leading to a landing of astronauts on the 

©Copyright by Jack Manno, 1983. 
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planet Mars, and an orbiting space station for biomed­
ical and astronomical research.' Only once, and that in 
reference to long-range concepts beyond even the Mars 
landing, was the need for a space shuttle ever men­
tioned. And yet, only five years later, President Nixon, 
who had campaigned on a platform "deploring the lack 
of emphasis on the military use of space for America's 
defense," 2 made the space shuttle the only space vehicle 
program to receive the funding necessary to be operative 
in the 1980s. 

In 1965, the Senate Committee on Aeronautical 
and Space Sciences held hearings on National Goals for 
the Post-Apollo period.' Scientists from NASA and the 
academic community testified during the three-day 
hearings. No one thought a shuttle important enough to 
mention. While the hearings were in progress, President 
Johnson announced the appointment of General Ber­
nard Adolph Schriever to command the Defense De­
partment's orbiting surveillance and military command 
center, euphemistically known as the Manned Orbiting 
Laboratory (MOL). General Schriever did not appear at 
the post-Apollo hearings, but he let it be known through 
Air Force-favored Senators on the committee that he 
thought the 1970s should see a great deal more effort 
put into the field of reusable, maneuverable, reentry 
vehicles. Later, committee members put NASA's Dep­
uty Administrator Robert Seamans on the defensive 
about the issue of reusable spacecraft. 

''After talking to General Schriever,'' Seamans re­
assured the committee, "a group that is reviewing re­
coverable boosters, is reviewing our total national pro­
gram developing maneuverable reentry vehicles." The 
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next day, Harold Brown, then director of Defense Re­
search and Engineering (later Carter's Defense Secre­
tary and most recently a critic of Reagan administration 
plans for anti-satellite weaponry) was asked by the com­
mittee to list his top priorities for technical advances in 
the post-Apollo period. The first priority according to 
Brown, was the development of electronics for space­
craft that could survive the intense radiation environ­
ment in space after a nuclear exchange, the second was a 
reusable spacecraft. 

"Beachhead in Space" 

For the past twenty years, General Schriever has 
been trying to get a vehicle that would serve as what 
NASA administrator George Low once called the 
shuttle, "a beachhead in space." As head of the Air 
Force Systems Command and later as a $600-per-day 
consultant for "long range planning and marketing 
planning for major weapons systems"• for the U.S. 
aerospace corporations, Schriever persistently preached 
the importance of a space shuttle as a prerequisite for a 
U.S. "Space Force." 

Schriever was uncommonly young for an Air Force 
commander when he first won the admiration of the na­
tion's military-industrial elite by brazenly and success­
fully battling with his boss, General Curtis LeMay, in 
the intra-Air Force competition between missiles and 
heavy bombers. Years before Sputnik, Schriever was 
convinced that "nations will fight the battles of the fut­
ture in Space." 5 At that time, Schriever had command 
of the Western Development Range where the first in-
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''Although it has masqueraded as many things, including a venture with immediate commercial 
potential, in reality, the shuttle . .. has been one of the top two priorities of the military space 
program for twenty years. '' 

termediate range ballistic missiles were being developed 
by the Air Force. 

The major problem in the development of atomic 
missiles was the fact that the early A-bombs weighed 
thousands of pounds. The rocket thrust needed to de­
liver such "Big Boys" was inconceivable at the time, 
and, given the fact that LeMay's beloved B-52s were 
based in a ring encircling the Soviet Union, quite unnec­
essary. But Schriever was a man with a mission. He es­
tablished liaisons with Edward Teller and John Von 
Neumann. Teller and Neumann, as members of an Air 
Force special panel on long range bombardment with 
rockets, calculated that H-bombs could be made com­
pact enough to fit within the nose cone of a rocket­
launched missile. The Atomic Energy Commission 
promised to deliver the mini-bombs by the early 1960s, 
and Schriever won top-priority commitment and fund­
ing to arrange the marriage between high technology 
rocketry and mass destruction. As the popular press put 
it, his "skilled midwifery gave birth to a whole family of 
missiles.'' 6 

Sputnik and the "Red Menace in Space" 

The launch of Sputnik I in 1957 was seized upon by 
the early space military men as evidence of the Soviet 
threat from space. They used this perceived threat to ex­
tract funding for items on an ever-expanding shopping 
list of exotic space strategies and weapons to defeat the 
"red menace in space." The real competition, however, 
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was not between communism and capitalism but be­
tween competing branches of the Armed services in the 
U.S. The Air Force began Project Lunex, a plan toes­
tablish an Air Force base, complete with moon-to-earth 
bombardment capability. Project Man in Space Soonest 
was the Air Force code name for the attempt to send a 
pilot into space with an advanced version of the Air 
Force's rocket-launched test aircraft, the X-15. The 
Army ballistic missile division, which had the services of 
the 127 rocket scientists who had developed Hitlers' 
rocket-launched Vengeance weapons in WWII, had an 
intriguing plan for troop transport through space: Pro­
ject Man Very High imagined rapid delivery of troops 
through rocket-launched intercontinental troop car­
riers. Even the Central Intelligence Agency coveted use 
of a spacecraft to drop agents surreptitiously behind 
enemy lines. There were schemes for orbiting bombs 
and bombers, moon-based surveillance, and a space 
command center lifted into space by a series of nuclear 
explosions beneath a lifting platform. There seemed to 
be no end to the inter-service rivalry for the "sexiest" 
space assignments, nor the potential for profits to flow 
into the U.S. aerospace industry. 

There were other, more sedate military thinkers 
who understood that routine military utilization of 
space was at least twenty years off and that the techno­
logical groundwork for a "Space Force" would have to 
be laid slowly and deliberately. President Eisenhower, 
in an attempt to gain control over the post-Sputnik an-
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arcy, created the National Aeronautics and Space Ad­
ministration (NASA) and gave it charge over the 
nation's space program. Space research and develop­
ment directly related to "the defense of the nation" was 
kept under the jurisdiction of the Department of De­
fense. This situation effectively concealed the military 
space program behind a NASA front and government 
propaganda about the "peaceful use of outer space." 

In 1960, a change of administration brought Presi­
dent Kennedy to the White House with long-time mili­
tary space supporter Lyndon Johnson as his vice presi­
dent. Kennedy gave Johnson power over the space pro­
gram. The Air Force Space and Missile Systems Organi­
zation, under the direction of General Schriever, at­
tempted to win back the leadership of the Space pro­
gram through a major publicity campaign critical of 
NASA. However, James Webb, the new NASA admin­
istrator (who had received his position through his con­
nections with LBJ's Oklahoma oil millionaire friend, 
Senator Kerr of Kerr-McGee infamy) was able to win 
the support of top Defense Department brass by guar­
anteeing to the military significant decision-making 
power over the choices of NASA experiments and 
spaceflight goals. 7 This guarantee later led to the Gem­
ini planning board which decided on the nature of Gem­
ini missions. On the planning board were General 
Schriever, and Air Force General Homer Boushey who 
was formerly in charge of Project Lunex and fond of 
describing the value of moon-to-earth bombardment as 
a guaranteed retalitatory strike capability. • 

Air Force Systems Command Established 

In March of 1961, Secretary of Defense McNamara 
issued a directive placing the bulk of military space 
planning, development, production and launching un­
der the command of a new Air Force department to be 
known as Air Force Systems Command. None other 
than General Schriever was placed in charge of the new 
command. In order to take up this new responsibility, 
the Air Force instituted a study committee headed by 
Secretary of the Air Force Trevor Gardner which in­
cluded General Schreiver, Edward Teller, and Walter 
Dornberger, the former Reich General who headed up 
the Nazi rocket program. The committee drafted a se­
cret report which set the goals and priorities for future 
Air Force space activity. In a report to the United States 
Armed Forces (USAF) Association, General Schriever, 
speaking for the committee, concluded, that: 

more emphasis on manned spacecraft is required. We 
must be able to use space on a routine, daily basis. In or­
der to develop this ability we must begin by developing 
the ability to navigate and maneuver spacecraft, the ab­
ility to go into space and return to earth at times and pla­
ces chosen to support a selected mission, the ability to 
rendevous in space, and accomplish refueling or cargo 
transfer-in short, to transport, use and support man in 
space! 

All of these features outlined by Schriever have been in­
corporated into the design of ihe shuttle and its future 
offspring. 
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Shriever was clear about the anti-satellite function 
of his proposed spacecraft. "I believe it is clear," he 
told the USAF Association, "that we must be able to 
observe or inspect satellites and determine whether or 
not an unidentified satellite is hostile or friendly; should 
a satellite be determined to be hostile, then we must 
have the capability to neutralize it." 10 

Walter Dornberger, in a paper entitled "Military 
Utilization of Space," wrote, 

For the thinking man [sic] space is nothing but an ex­
tension of his field of operations, an extension in the 
vertical direction. I am not talking about ballistic mis­
siles, these are not true spacecraft or space vehicles. Bal­
listic missiles are no more spacecraft than bullets and 
shells fired through the atmosphere are aircraft. I am 
talking about spacecraft in orbit, manned and un­
manned, maneuverable, accurate, and recoverable. 11 

Despite the Air Force's desire for a piloted space 
program, Secretary McNamara remained unconvinced. 
Nuclear weapons tests in space had demonstrated just 
how vulnerable space systems would be to the effects of 
nuclear blasts in space. 1

' Due to the near vacuum of 
space, nothing absorbs the radiation a nuclear blast re­
leases. Severe damage will occur to spacecraft thous­
ands of miles from the blast. Space would be made im­
passable to piloted spacecraft, astronauts would receive 

"The Air Force Project, Dyna Soar, the true 
conceptual ancestor to the shuttle, had its ori­
gins in the work of the German rocket scientists 
and technicians in World War Two." 
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lethal dosages of radiation, ground/space communica­
tion would be blacked out, all from the relatively simple 
gesture of exploding nuclear weapons anywhere within 
the field of the Earth's magnetic force. To the Air 
Force, which hoped to extend its domain vertically into 
space, such systems vulnerability was unwelcome news. 
But the specifics of the results from nuclear tests in 
space were kept top secret, and therefore could not be 
used to silence the clamoring for a Space Force. 

Piloted or automatic, interplanetary or earth orbit, 
military or civilian, armed or unarmed; from Sputnik in 
1957 to Yuri Gagarin's first flight, billions of dollars 
were spent, and there was no consensus among the com­
peting interests who were controlling the U.S. space 
program. President Kennedy, seeing virtually the same 
space mess that Eisenhower had tried to clean up with 
NASA, concluded it was necessary to decide on a reach­
able goal for the space program.' 3 The goal of landing 
astronauts on the moon within the decade was suffi­
ciently far away to allow the U.S. to catch the Soviet 
space lead, dramatic enough to gain popular support, 
and expensive enough to please the aerospace industry. 
In 1961, Kennedy announced Project Apollo. 

With Project Apollo established, it was clear that 
the NASA was going to be involved with "manned" 
spaceflight for the next decade at least. Still Schriever's 
Air Force Systems Command did not settle back into a 
support role. They demanded and got decision-making 
control over the experiments to be flown in the interim 
space program Project Gemini. And they continued to 
argue for a "manned" military space station. NASA 
administrator James Webb reassured the Air Force that 
NASA could quickly shift its huge new facilities over to 
military use if needed. ' 4 

But Schriever grew increasingly impatient for a 
military spacecraft. He told a Fortune magazine jour­
nalist that: 

if military men do have a mission in space the specifi­
cations of their equipment will be sharply different from 
those required by NASA. Unlike NASA the military will 
need a capability for sustained, repetitive quick reac­
tion. Once in space, a military pilot will need to rende­
vous.'' 

Air Force Precursors of the Shuttle 

Demonstrating maneuverability and rendevous 
capabilities with Project Gemini became increasingly 
important to the Air Force as its two maneuverable 
spacecraft projects were running into cost over­
runs, delays and failures. SAINT (for SAtellite INTer­
cept) was a design for an anti-satellite spacecraft that 
would go into co-orbit with a target satellite, inspect, or 
hone in and destroy it. SAINT failed to proceed beyond 
research and design due to the not-unreasonable politi­
cal decision made by the McNamara Defense Depart­
ment that such an anti-satellite capability would only 
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lead to an anti-satellite race sure to interfere with the 
growing reliance on military satellites for routine mili­
tary reconnaissance, communications and early warn­
ing. Dyna-Soar (for dynamic soaring) was a plan for a 
rocket-launched space glider that would demonstrate re­
entry capabilities. 

Dyna-Soar, the true conceptual ancestor to the 
shuttle, had its origins in the work of the German rocket 
scientists and technicians in World War Two. In 1944, 
Walter Dornberger presented Hitler with a proposal for 
a space bomber. The proposed rocket-boosted craft 
would skip along the upper fringes of the atmosphere, 
reenter to drop its load of bombs over New York City, 
and glide to a landing in the Pacific where the crew 
would be met by submarine. The war came to an end be­
fore the glide bomber could be developed and tested. 

But Dornberger did not abandon his idea. He 
brought it with him when he came to the U.S. as a con­
sultant to the Air Force. One of the first papers he wrote 
for the Air Force was for a massive system of orbiting 
nuclear bombs capable of being reentered on command 
from U.S. ground control." In order to service such a 
weapons system, a maneuverable and recoverable space­
plane would be necessary. He sold the Bell Aviation 
Corporation on the idea, which immediately received a 
study contract from the Air Force. He and one of his 
Vengeance weapons colleagues, Kraft Ehricke, went to 
work for Bell Aviation in Buffalo. For ten years Dyna­
Soar maneuvered through budgets and design stages. It 
eventually became entwined with the X-15 rocket­
launched test aircraft, and was designated the x-20 
under contract with North American Aviation, the cor­
poration later to reap the big contract for the shuttle. 

In 1963, both SAINT and Dyna-Soar were can­
celled. With the rapidly rising costs of Apollo and the 
early stages of the war in Indochina, McNamara's De­
fense Department was hard pressed to justify a 
"manned" military space program for which there was 
no proven need. The logistics of orbital bombardment 
were far more clumsy than earth-based ballistic missile 
bombardment, and the radiation and blast vulnerability 
of space systems remained an unsolved problem. With 
the cancellations of its two major piloted spacecraft 
programs, the Air Force placed all its hopes and atten­
tions onto Project Gemini. The Air Force and NASA 
agreed to joint participation in Gemini which culmin­
ated in the Gemini 5 flight during which the two astro­
nauts carried out six secret onboard military experi­
ments. 

On August 25 1965, President Johnson once again 
reawakened Air Force hopes for a manned space pro­
gram by approving the development of the Air Forces 
Manned Orbiting Laboratory (MOL). Yet MOL never 
became a top priority and fell four years later after 
spending $1.3 billion, to the Apollo, Vietnam, Great So-

Continued on pg. 30 
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-------------------------------report 
Long ... Term Consequences 

of Aerial Herbicide Application in Vietnam 

ECOLOGICAL WARFARE 
by John Vandermeer 

Science and technology have always had a central 
role in modern warfare. Unfortunately, in the invention 
of new warfare technology it is sometimes difficult to 
foresee its ultimate consequences. In Vietnam a new and 
rather bizarre war technology was utilized by the U.S. 
Hundreds of gallons of poisonous chemicals were 
sprayed from the sky. Technically this was not chemical 
warfare, since the poisons were not meant to kill people, 
at least not meant to kill them directly. The direct inten­
tions of those who sprayed the chemicals was to kill veg­
etation, to make barren areas, to destroy all sorts of 
plants. 

A recent official Air Force history reveals some­
thing of the ultimate purpose behind the sprayings. The 
destruction of mangrove forests, upland forests, and 
croplands was designed, at least partly, to destroy there­
source base of the human populations so that relocation 
into areas controlled by the U.S. would become neces­
sary. The relationship of a population to its basic re­
sources is one of the central foci of the science of ecol­
ogy. A war technology which intends to uncouple the 
population from its resource base would seem to be 
most appropriately titled "ecological warfare." 

Ecology is a very complicated science. Or perhaps it 
is not so complicated but just unknown. As an ecologist 
I have more faith even in long-term weather forecasting 
than I have in ecologists' abilities to predict what will 
happen to an ecosystem. This is one of the reasons that 
the concept of ecological warfare is so disturbing: its 
long-term consequences are almost completely unpre­
dictable and unknowable. Putting into a soldier's hand 

John Vandermeer is a longstanding member of Science 
for the People. He teaches biology and ecology at the Univer­
sity of Michigan. He is also active in the New World Agricul­
ture Group (MWAG) and the Farm Labor Organizing com­
mitlee. 
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a weapon whose action is largely unknown should be a 
cause for concern, to put it mildly. 

The first, and so far only, use of ecological warfare 
was by the U.S. in Vietnam. Earlier this year, I had the 
opportunity to view a small part of the consequences of 
that warfare, over ten years after its application, during 
a week I spent in Vietnam participating in an inter­
national conference on the use of herbicides in war. 

"Operation Ranch Hand" 

Between 1961 and 1971, the U.S. Air Force used de­
foliating agents in an operation officially titled: Opera­
tion Ranch Hand. The Air Force used the following 
chemicals: 

• 2,4-dichlorophenoxyacetic acid, (2,4-D) 
• 2,4,5-trichlorophenoxyacetic acid, (2,4,5-T) 
• 3,4,5,6-trichloropicolinic (Picloram) 
• sodium dimethyl arsenate 
• dimethylarsinic acid (cacodylic acid). 

Three different mixtures of these chemicals were used, 
named according to the color of the label on the con­
tainers in which they were shipped. These three mixtures 
were: 

• Agent orange-1:1 mixture of 2,4-D and 2,4,5-T 
• Agent white-4: 1 mixture of 2,4-D and Picloram 
• Agent blue-6: 1 mixture sodium dimethyl 

arsenate and cacodylic acid. 
Agents orange and white were used for the destruction 
of forests, plantations, and other woody vegetation. 
Agent blue was specially designed for killing rice. 

The most conservative estimates suggest that about 
120Jo of all the upland forests were sprayed with agents 
orange or white. Other estimates put that figure as high 
as 440Jo. It is impossible to know for sure. Approxi­
mately 300Jo of the mangrove forests, and 80Jo of the 
total agricultural land were sprayed, the mangroves with 
agents orange and white, the agricultural areas with 
agent blue. 
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The Extent and Persistence of Damage 

The Ma Da forest was a typical Southeast Asian 
forest. Its dominant trees belonged to the family whose 
scientific name is Dipterocarpaceae, tall, straight­
bowled trees, highly regarded for their valuable timber. 
The so-called mixed Dipterocarp forest (a forest com­
posed of numerous tree species most of which are mem­
bers of the Dipterocarp family) is the dominant forest 
type in the highlands of Vietnam. Without doubt, it rep­
resented a significant resource base upon which a forest­
products industry could have been based, and a basis of 
existence for small hunting and farming communities. 

The Ma Da forest, as a typical Southeast Asian Dip­
terocarp forest, most certainly included small sections in 
which agricultural practices of various types were in 
progress well before the war. But such areas were minor 
in extent, judging from pre-spray aerial photographs, 
and were mainly of the shifting cultivation sort. In a 
sense they represented a natural disturbance which pre­
sumably had only a temporary effect in any given loca­
tion. In any case, such temporarily degraded areas 
appeared to be very minor in extent, judging from pre­
spray aerial photos. Those photos suggest an almost 
continuous expanse of virtually undisturbed tropical 
forest. 

Peter Ashton, director of the Arnold Arboretum at 
Harvard University, compared U.S. Air Force spray rec­
ords with aerial photographs before and after the spray­
ing of agent orange. Defoliation missions were flown 
along north-south strips, along some strips only once, 
along other strips as many as five times. Matching the 
spray records with post-spray aerial photos leaves little 
doubt that the extent of damage was directly correlated 
with the number of times a strip was sprayed. In those 
strips sprayed five times, virtually all of the woody vege­
tation was destroyed, while in those sprayed just once 
only the tallest trees were killed. 

This initial damage from the defoliating chemicals 
is only the beginning of a story that is not yet completely 
understood. Today, ten years after the defoliating mis­
sions, extensive areas of the Ma Da forest remain 
severely degraded. But the most severely degraded areas 
of today do not correspond to the strips of original 
heavy deforestation. There is little doubt that the defoli­
ating missions initiated a process that has resulted in the 
massive deforested areas we see today. But the exact pat­
terns of devastation we see today are the consequences 
of certain ecologidil phenomena that would have been 
difficult to predict a priori, and other factors that we 
still do not understand. 

Just before the sprayings, the U.S. forces had con­
structed a military road extending from the river that 
defines the southeastern border of the Ma Da forest to 
an airstrip located in the northwestern corner of the for­
est. That road created access to parts of the forest that 
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had not been easily accessible before. The new access, 
coupled with the strips of grassland created by the 
spraying, generated new ecological conditions. Appar­
ently local hunters were able to take advantage of both 
the access and the newly created grasslands. The grass­
lands were repeatedly burned during the dry season, 
creating perfect conditions for attracting game. The 
burnt grasses sent new shoots up from their roots. The 
new tender shoots are preferred food for deer and other 
wild game in the area. This, then, is one interpretation 
of the surprising persistence of the excessively degraded 
grasslands. The initial spraying initiated source areas 
for grasslands, and the access provided by the road 
brought the hunters who set the fires which caused the 
grasslands to extend along the road. 

The regional patterns of the grasslands in the Ma 
Da forest at first glance seem to correspond to this inter­
pretation. Along virtually the entire extent of the road 
are grasslands extending 50 to 100 yards to either side. 
During a visit to the forest in January of 1983, I found 
that numerous fires had already been set even though 
the dry season had just begun. If one goes beyond the 
grasslands which surround this road, one encounters 
very young forest, sometimes composed of only very 
young trees and shrubs characteristic of a forest in the 
beginning stages of regeneration. There were even some 
areas where Dipterocarp seedlings were encountered in 
the understory of these young forests, suggesting that in 
these local areas the forest might again become eco­
nomically important as early as 40 years from now. 

But this interpretation does have its problems. 
While it is true that a majority of Ma Da's grassland 
occurs along the road (probably about 600Jo of the total 
grassland in the forest), there is another vast swath of 
grassland extending at a right angle from the road. This 
second region of grassland, probably 200Jo of the total, 
also does not correspond to the original strips of devas­
tated land. There is little evidence to suggest that some 
sort of increased access has caused this second region of 
grassland. The remaining 200Jo of the grasslands in the 
Ma Da forest occur as smaller parcels, almost as islands 
in a sea of apparently regenerating forest. These final 
sections are easily interpretable as remnants of the orig­
inal defoliated strips. But the major sections of grass­
lands, along the road and the one section at right angles 
to the road, are not interpretable as resulting from the 
original spraying nor as resulting from initial spraying 
followed by increased access due to the road. 

An alternative explanation, unfortunately not 
easily verifiable, was offered to me by a Vietnamese 
forester as I was travelling through the Ma Da forest. 
According to him, after the initial sprayings, which are 
part of official Air Force records, the forest began re­
cuperating, as it is now in many parts of the Ma Da for­
est. To keep the road open, however, and to keep a sec­
ondary patrol area secure, repeated sprayings occurred 
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along the road and the secondary patrol area, sprayings 
that were far more frequent than the original missions, 
but were not recorded in official Air Force records. This 
interpretation could account quite accurately for the 
patterns of occurrence of the grasslands in the Ma Da 
forest. If the official U.S. Air Force records are com­
plete and accurate, this interpretation is wrong. Again, 
there is, unfortunately, no way to know. 

Regardless of the details, the present condition of 
the forest exhibits certain obvious patterns which lead to 
many concrete problems. 

First, approximately 3007o of the Ma Da forest is in 
grassland which, because of dry season fires, will never 
regenerate spontaneously. These conditions had their 
origins with the herbicide missions, but their present 
details have been molded by ecological forces operative 
since the spraying. Second, while approximately 7007o of 
the Ma Da forest seems to be regenerating, depending 
on the stage of regeneration of particular patches and 
on who is making the estimate, it will take from 40 to 
100 years for those areas that are regenerating to reach 
economically useful stages. 

Projections for Recovery 

During my visit to the Ma Da forest, it was possible 
to make several observations which raise important and 
sometimes perplexing questions about what is happen­
ing. Standing on the edge of the forest in a region that 
had been recently burned, it was quite obvious that the 
trees on the edge of the forest had been rather severely 
damaged by the fire. What seems to be happening, at 
least in the areas I saw, is the grasslands seem to be ex­
tending into the regenerating forest. This is an ominous 
sign. The projection that within 40 to 100 years those 
regions that currently contain regenerating forests will 
be economically viable is obviously wrong if the grass­
lands expand so as to destroy those forests that are ex­
pected to regenerate. Are the grasslands in fact extend­
ing into the regenerating forest and, if so, how fast? We 
don't know for sure, and with current availability of 
human and material resources in Vietnam, we are not 
likely to find out. 

But there are more questions which remain un­
answered. A careful examination of the soil revealed a 

Much of what used to be forest is now grassland which 
burns each year. Areas such as this will never recuperate 
without artificial regeneration. 
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disturbing pattern. Comparing the soil in the grassland 
with the soil only three or four yards away but within a 
regenerating forest, the difference was striking. The soil 
in the grassland was dominated by large pebble-like 
structures (technically known as lateritic concretions) 
and was notable for a lack of obvious organic matter. 
The soil in the forest did not exhibit a preponderance of 
such structure and had a substantial amount of organic 
matter. The most likely cause of this pattern, in my 
opinion, is erosion. Immediately after a fire the surface 
of the soil is exposed to wind erosion. The organic mat­
ter (in the form of ash) as well as the smaller soil par­
ticles are blown out of the grasslands and probably 
become concentrated in the forested areas. The result is 
a continual degradation of the resource base. As the 
grass regenerates after a fire, it pulls nutrients out of the 
soil. When it burns, those nutrients are released in the 
form of ash. If the ash blows away before it can be in­
corporated into the soil, these nutrients are lost to the 
system. In this way, the grasslands could become con­
tinually more denuded. The final result would be the 
formation of a desert-like region in which the nutrient 
resource base is so small that few plants would be capa­
ble of living there. And if the grasslands continue to 
erode into the forest, the formation of such nutrient 
poor deserts could become quite expansive. Although 
this scenario is a "worst possible case" scenario, it is 
nevertheless clearly within the realm of the possible, 
especially judging from our past inability to predict what 
will happen when ecological systems are disturbed. 

Overall Effects on Forests and Agriculture 

The case of the Ma Da forest, described in some 
detail above, illustrates some of the complexities in­
volved in just trying to understand what happened, to 
say nothing of trying to predict what will happen in the 
future. But Ma Da was only one small part of the herbi­
cide program, and the herbicide program was only part 
of the ecological war (although a major part). To fully 
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appreciate the full ecological war one must consider all 
the areas that were sprayed, the health consequences of 
this spraying, and finally the other techniques of ecolog­
ical warfare, such as mechanical land cleaning, satura­
tion bombing, and even weather modification. 

Looking at other areas that were sprayed we are 
faced with a very diverse set of circumstances, each of 
which is at least as complicated as the Ma Da forest, 
with possibly unique ecological processes and problems 
to be considered. For example, the A Luoi forest in Binh 
Tri Thien province has apparently degraded to grassland 
much more extensively than the Ma Da forest (for 
largely unknown reasons). Potential for spontaneous re­
covery, possibilities for artificial reforestation, and like­
lihood of further degradation are likely to be consider­
ably different in the two forests, even though they are 
both upland mixed Dipterocarp forests. 

The other two categories of sprayed lands, man­
groves and agricultural, present totally different prob­
lems. Some of the mangrove forests were especially 
heavily destroyed. The forests on the Ca Mau peninsula 
(southern Mekong delta), for example, were 60 to 700Jo 
destroyed. While it is relatively easy to calculate the per­
cent of the area that was totally deforested, discerning 
the effects on the mangrove ecosystem in general has 
proved to be virtually impossible thus far. Despite inten­
sive study by Vietnamese and other scientists, a group of 
international experts on mangrove ecology could not 
even agree on what the ecological consequences were, 
not to mention the potentials for recovery. Admittedly, 
some of the uncertainty results from a lack of properly 
conducted studies of the ecosystem, due mainly to the 
lack of technical and monetary resources in Vietnam. 
But the main problem lies with how little we really 
understand about the functioning of this type of eco­
system. 

Agricultural land does not appear to have suffered 
nearly as severely, on a long-term basis, as the forested 
regions. While some studies report on traces of the her­
bicides found in the soils yet today, other studies 
strongly dispute that claim. Again the effects are largely 
unknown, but since most of the herbicide-damaged land 
is now back in production one must conclude that the 
long-term consequences were not so severe as in the 
forests. 

Effects on Human Health 

At least two of the chemicals used are known to 
present severe long-term human health hazards. 2,4-D is 
now known to be both carcinogenic and teratogenetic 
(causes birth defects), while 2,4,5-T inevitably contains 
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the contaminant 2,3, 7 ,8-tetrachlorodioxin (dioxin), 
which is one of the most potent carcinogens known. 
(See the Seveso update in this issue, as well as "Dow and 
Dioxin," SftP Vol. 15, No.4.) Given the known hazards 
of these chemicals, it would be surprising if they did not 
have some health effects on the human population. 

However, the studies necessary to conclusively 
demonstrate such effects are notoriously difficult to 
perform. Consequently, there is little one can say about 
what is known with certainty about human health con­
sequences. Again, in this case, the major problem is the 
lack of technical and monetary resources presently 
available in Vietnam. Nevertheless, there appears to be 
an overwhelming amount of circumstantial evidence 
pointing to various health problems associated with her­
bicide application. Increased rates of birth defects in ex­
posed versus unexposed populations, more frequent 
problems with pregnancies, higher incidence of chromo­
somal abnormalities, and higher rates of various carci­
nomas have all been repeatedly reported. But despite 
such abundant circumstantial evidence, most of the 
studies seem to be open to alternative interpretation 
when examined one by one. Further epidemiological 
studies are needed before we will be able to understand 
the population-level human consequences adequately. 

Towards a Ban on Ecological Warfare 

This article has focused on one particular weapon 
of ecological war, aerial spraying of herbicides. Other 
weapons exist, some of which could have even more 
severe consequences. Aerial bombardment, for the pur­
pose of destroying agricultural capabilities, for exam­
ple, probably had more of a long-term effect on Viet­
nam's agriculture than did the herbicide spraying. The 
particular weapon utilized is of less importance than the 
general principle. Ecological warfare, the purposeful 
disruption of an ecosystem on which a human popula­
tion depends, is a very dangerous gamble. In one sense it 
is similar to other non-conventional warfare (e.g., bio­
logical or chemical): large segments of the civilian popu­
lation are inevitably affected, whether by design or by 
accident. But ecological warfare seems to have another 
characteristic - its unpredictability. 

It seems to me that there are very good reasons for 
calling for bans on nuclear, biological, and chemical 
warfare. The same reasons suggest the necessity of a ban 
on ecological warfare. But at least with the other forms 
of warfare, we can predict, if not the extent, at least the 
type of devastation involved. Waging ecological war is 
akin to dropping bombs, some of which are loaded with 
firecrackers, some with TNT, but where the bomber 
does not know which is which until after they explode. 0 
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SEVESO UPDATE: 
A Dioxin Disaster Seven Years Later 

by Alessandro Liberati, Isabella Quenti and Annamaria Torrianj_... Gorini 

Editor's Note: In a cover article written by Paolo Stri­
gini and Annamaria Torriani-Gorini six years ago, SftP 
reported on one of the worst environmental disasters in 
history: the chemical explosion and consequent dioxin 
contamination of Seveso, Italy. Today, Annamaria Tor­
riani-Gorini joins two other authors to look at what has 
happened in Seveso since the explosion, and what, if 
anything, has been learned from the experience. 

Seveso, July 1983: A park, with plants and grass, 
will be ready in a short time for the children of this town 
to play in. It lies in the same area where dioxin conta~­
ination forced a mass evacuation seven years ago. Will 
Seveso call it "Dioxin Park"? No, the citizens and offi­
cials of the many small cities surrounding Seveso are 
begging for everyone in the world to forget, so they can 
all live their normal lives without the specter of contam­
ination. 

The New York Times, June 19th & 20th, 1983, 
brings home a new old fact! "Jersey Dioxin Plant ?r­
dered Shut." The title is strange: a plant producmg 
dioxin? Of course not. They produce chemicals that add 
fragrance and flavor to a variety of products. The 
owner of the factory is the Givaudan Corporation, the 
very same corporation responsible for the explosion in 
Seveso, Italy in 1976. But this time the contamination is 
not in a crowded Italian town, but in a well-groomed 
New Jersey community, and only 500 feet from a publ~c 
school with 230 children. Fifty workers have lost their 
jobs. Houses in the zone are losing their values. The di­
oxin contamination is limited, it is stated, and a tarpaul­
in cover may do the clean-up job fast and cheaply 
($150,000). 

Alessandro Liberati is a physician working in Milan in the 
field of Epidemiology. This year he is a research fellow at the 
Harvard School of Public Health. 

Isabella Quenti is an immunologist and research fellow at 
Children's Hospital, in Boston. . 

Annamaria Torriani-Gorini teaches molecular bwlogy at 
MIT and is originally from Milan as well. 
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The same company, the same chemicals, the same 
political-social problems seven years later. The incide~t 
in Clifton, New Jersey cited above speaks to~ severe en­
sis in our institutions. It also speaks to the importance 
of reviewing the story of Seveso's environmental disas­
ter. 

The Scenario in 1976 

It was around lunch time in a small industrial town 
fifteen miles north of Milan. It was summer time (July 
lOth): the cherries and apricots were in season. Al­
though the small town was thickly populated, with a 
total population of approximately 17,800, most of the 
houses had small, carefully tended gardens. Lunch in 
the garden under a shade of a colorful umbrella or a 
flowering wisteria or a grape vine was pleasant, espe­
cially on Saturdays when the factories were closed, the 
husbands at home, the children out of school and the 
smell of industrial pollution was not overpowering. 

But on this July 10, in 1976, the families of Seveso 
had to leave their gardens and rush under cover. The 
smell was asphyxiating, and the air was thick with snow­
white fumes. No one knew what had happened. Within 
five days many chickens, rabbits, insects and birds were 
dead, their carnage marking the white cloud's pat.h. The 
inhabitants of Seveso were alarmed: would they die too? 

An explosion at nearby ICMESA (Industrie Chem­
iche Meda Societa Anonima) had sprayed toxic fumes. 
ICMESA, in a letter addressed to Seveso authorities, ex­
plained that, "an unaccountable chemical reaction" 
had broken the safety valve. They added, "As we do not 
know the substances or their specific effects, avoid con­
sumption of garden produce. The final product is also 
used for herbicides." Animals that had survived the ini­
tial effects of the explosion were slaughtered. The poi­
son was concentrated in their fat and livers. Seveso's in­
habitants panicked: would humans also accumulate the 
poison? On July 23, ICMESA officials assured Seveso 
residents that they had nothing to fear from the recent 
explosion. But such statements did little in the face of 
the immediate situation. 

Science for the People 
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Seveso, and Cesano Maderno, small towns near Milan 
were contaminated by dioxin on July 10, 1976. The process 
of containing the spreading of this toxic substance was slow 
and inefficient. 

The poison was dioxin ("la diossina") and its im­
mediate effects were horrifying. Children playing in the 
gardens developed disfiguring and painful acne. Local 
vegetation withered. Hundreds of children were evacu­
ated a week after the accident. And then the order came 
to evacuate the houses. No one wanted to abandon 
home and belongings. But they were ordered to do just 
that and to leave everything behind. Seveso was poi­
soned and empty: a toxic wasteland. 

The 780 evacuated people were homeless and job­
less. Many factories surrounding ICMESA closed. 
Trade was paralyzed, contracts cancelled, local industry 
destroyed. The army moved in with masks and gloves 
and boots. They entered the empty houses and threw 
everything from the windows and balconies: furniture, 
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baby carriages, bicycles, pots and pans. The din and dis­
aster increased day by day. Next came the cleaning: 
soap and water spilled all over. The insoluble dioxin (.2 
parts per billion or .2 micrograms per liter) was sus­
pended in buckets of water and redistributed through 
the se.wer into the rivers which flow to Milan. Soil, 
leaves and debris were collected in plastic bags by the 
thousands and deposited in empty logs. Fire, wind and 
rain also scattered the contaminated material. 

On August 11th, pregnant women were told that di­
oxin is tetrogenic: because they had been exposed to it, 
they risked giving birth to deformed babies, particularly 
if they were in the early stages of pregnancy. Although it 
seemed logical to abort, anti-abortionists are every­
where in Catholic Italy. Abortion has been accepted 
only very recently by law, and remains unacceptable in 
small communities. Only one public hospital was willing 
to help the women of Seveso with these matters. Reli­
gious people and the clergy saw in dioxin the hand of 
God. · 
Whose Responsibility? 

Someone had to clean up the mess. In August 1976, 
the Italian government granted approximately $30 mil­
lion to the Lombardy region for immediate emergency 
aid to victims of the disaster, but who would defray the 
costs to the Italian government? "Societas delinquere 
no potest" reads the Italian legal code. A company can­
not be delinquent and thus cannot respond legally. Since 
corporate decisions are made by individuals, the people 
who make these decisions must be responsible for any 
damaging results. 

The legal committee of the European Community 
applies the principle that groups of companies (i.e. mul­
tinationals) are a single unit financially and legally. 
Since ICMESA is a subsidiary of the Hoffman La 
Roche-Givaudan empire, that empire is liable for the ex­
plosion ·at ICMESA. The State Council of Italy esti­
mated debts assumed by Givaudan at less than $100 mil­
lion. This sum was considered a minimal settlement: the 
real total value of the damages (including psychological 
ones) was impossible to assess. 

On May 11, 1983, the trial against Hoffman La 
Roche finally began in Milan. The charges are disas­
trous negligence, damages to the population, and disre­
gard of safety measures. The plaintiffs are several 
ICMESA workers, a group of private citizens in the pol­
luted area, the trade unions, and two ecological groups. 
The public institutions, Regiame Lobardie, and the ma­
yors of the towns involved in the disaster did not take 
any action, effectively shirking their responsibility to 
defend and support private citizens against an industry 
responsible for a disaster in a public zone. 

The defendents are five ICMESA directors: Guy Wal­
vogel, president of ICMESA; Herwing van Zwahl, 
director of the factory at Meda; Giovanni Radice, ano­
ther director of that factory; Joerg Anton Sambeth, 
technical director of Giavaudan; Fritz Moeri, technical 
director and designer of the Meda plant. None of them 
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even bothered to appear at the trial. ICMESA in its de­
fense is presenting the thesis that the explosion was due 
to an "unpredictable reaction." A number of experts 
from various universities are supporting this thesis. Also 
used in the case for the defense are alleged mistakes by 
workers and lack of supervision by several lower bosses. 
One of these supervisors was shot and killed by a group 
of organized killers, and so became a perfect scapegoat 
for the defense. 

Hoffman La Roche justifies their disregard of the 
trial because the corporation has already done what it 
considers the most important task: it has paid off pri­
vate citizens and public institutions. Those responsible 
for the disaster have thus determined the amount of 
compensation they would make to their victims, and ig­
nored any legal claims. Will the people obtain justice 
through the legal system? Although the trial is still going 
on, it seems very likely that no compensation will be 
won. 

One of the key questions is whether ICMESA was 
producing dioxin through criminal negligence. This has 
been particularly hard to ascertain because the contents 
of the reactor in Seveso at the time of the disaster re­
mains a secret. After the "accident", Hoffman La 
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Upper left: Evacuation. The houses in 
the contaminated areas are emptied to 
allow clean up. Center: Clean up of 
areas A and B, heavily contaminated. 
The teams were mostly constituted of 
people lacking the required expertise 
for the job. Upper right: People still 
living in the contaminated areas after 
the explosion. Lower right: Clean up 
carried out with sponges and soap 
without adequate protection for the 
workers. (Notice in this photograph 
they do not even wear gloves.) 
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Roche collected the reactor's contents into 41 drums 
and took them out of the country. Later, they were re­
portedly discovered in an old slaughterhouse in Aisne, 
Fance. Finally, Hoffman La Roche has now brought 
them to Switzerland where the material will be incincer­
ated at a temperature of about 1200 °C. With this final 
act, it will make it impossible to examine publicly the 
contents of the reactor, information that could be used 
in the trial to understand the causes of the explosion. 

While the contents of the reactor have been un­
available for public examination, however, much infor­
mation about the production cycle at ICMESA has 
come to light. ICMESA was producing a defoliant 
called trichlorophenol (TCP), using a modified form of 
a Givaudan-patented process. It was this modification 
of the process, designed to save money, that caused the 
production of dioxin. With little or no safety equip­
ment, and all the reactions controlled by hand (see box 
for details), the ICMESA plant had only one safety 
valve in the reactor. In case of accident, it would spew 
directly into the atmosphere. This is probably exactly 
what happened in July 1976: a massive explosion in­
stead of the everyday leak of the past twenty years. 

Consequences of Exposure to Dioxin 

Italy was unprepared for such an ecological disaster 
of industrial origin. In Italy, epidemiologic studies on a 
large and modern scale were instituted only in 1970 
during a cholera epidemic in Naples. The lack of epi­
demiologic data on the effect of TCDD (dioxin) in hu­
mans created immediate difficulties in defining the ob­
servation plan at Seveso. Although vast amounts of 
data were in fact collected, much of the data was never 
fully analyzed and many studies remained incomplete. 
For example, no data is available to analyze mortality 
patterns or determine the incidence of cancer. The fol­
lowing is a summary of some of the results to date. 

Chloracne is a syndrome characterized by the pres­
ence of facial lesions. In severe cases the lesions, caused 
by the skin's elimination of chlorinated compounds, 
may occur in other parts of the body and may be in­
flamed or pustular. After July 23rd, 1976, some 1600 
subjects underwent examination in an outpatient der­
matologic clinic. Since chloracne affected children in 
the greatest number of cases, subsequent dermatologic 
screenings of the school age population were per­
formed. In addition to a number of adults diagnosed 
outside the screenings, 193 child cases were recorded. 
The symptoms were more severe in 1976 and diminished 
gradually until 1978. Although most cases of chloracne 
disappeared, the disfiguring symptoms persist in some 
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The TCP Cycle at ICMESA 

To produce TCP (a defoliant) ICMESA followed a 
modified version of the Givaudan-patented process. It 
required 22 hours in 4 steps which were carried out by 
one skilled worker and one helper at each shift. The 
work started at 6 a.m. and the two workers initiated the 
alkaline hydrolysis of tetrachlorobenzene (TCB) into 
sodium phenate (Fig. 2 Step 1). This entailed opening 27 
bags of 40 Kg each of caustic soda (NaOH), pouring the 
material through the port-hole of the reactor, and add­
ing 2000 liters of ethylene glycol and 1000 liters of 
xylene. To this the workers then added 40 bags of 50 Kg 
each of TCB. Because the powder was poured by hand, 
there is little doubt that the workers were inhaling a 
good breakfast of it. 

At ICMESA, where the Givaudan process was modi­
fied in order to save money, the amount of ethylenglycol 
was decreased and it was redistilled during the reaction. 
The sodium TCPhenate produced was kept in the reac­
tor at above 150°C during this recycling. Since dioxin is 
formed by condensation of TCP at high temperature 
(Fig. 3), this modification provoked a high contamina­
tion of dioxin. 

This contaminated product was further processed to 
TCP (Step 2 Fig. 2) by adding hydrochloric acid(s). To 
obtain a pH3, the input of hydrochloric acid was con­
trolled by hand: a stick was immersed in the reactor and 
pH papers were used as indicators. Givaudan could not 
even supply automatic titrator! Since acidification is 
exothermic, the worker had to control the addition of 
acid in order to preent overheating and a fast boiling. 
This process too was judged by touch. 

The melted dense syrup TCP (melting point 63-65"C) 
was transferred to the reactor and washed with water 
(Step 3). Finally, (Step 4) the TCP was distilled at 80"C. 
The so-called "pure" TCP was poured through a faucet 
into barrels of 200 liters which were manually positioned 
and transported. The fumes of the hot TCP went to the 
lungs of the workers and through the one "safety valve" 
to the atmosphere outside. 

very serious cases. Since no systemic observation of the 
adult population was made, figures on the incidence of 
chloracne are incomplete. 

Observation of spontaneous abortion carried out 
until 1978 showed a temporary rise in the abortion rate 
in zones A and B (see map). The majority of cases oc­
curred in zone B. A peak number of spontaneous abor­
tions occurred about one year after the ICMESA explo-
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sion, and the number returned to the baseline rate in the 
three subsequent quarters (Fig. 4). Considering the 
small number of cases (thirty-eight abortions out of one 
hundred and seventy-nine pregnancies between July 
1976-December 1977), the lack of reliable data for the 
period preceding the explosion, and the unknown level 
of the population's exposure to the dioxin, no statis­
tically significant conclusions can be drawn from the 
temporary increase. 

The search for birth defects among babies born to 
Seveso residents after the explosion has been fairly com­
plete. In 1978, a centralized registry was implemented in 
the area, replacing the old system of recording birth de­
fects. Table 1 shows the total number of defects re­
corded by both systems. The table clearly shows that af­
ter the explosion even the old system registered a drama­
tic increase in the number of malformations; it is impos­
sible, however, to estimate the impact of increased 
awareness by physicians working in the disaster area on 
these statistics. A declining trend appears in the number 
of non skin-related birth defects after 1978 (Table 2) 
This declining trend may indicate a progressive return to 
a normal level of birth defects after a peak period due to 
pollution. If confirmed in the years to come, the trend 
would support similar evidence coming from Vietna­
mese studies.* 

Four investigations into neurological damage pos­
sibly caused by the explosion have been conducted on 
the zone A population (see map). The first investiga­
tion, in 1977, included 470 people; the second, in 1978, 
included 308; the third, in 1980, included 50; and the 
fourth, in 1981, included 470. Subjects were examined 
according to a standard protocol that required a medical 
history questionnaire, a clinical examination and an 
electrophysical investigation. No acute polyneuropathy 
was revealed. In the first and second investigations a 
slight, non significant excess of polyneuropathy was 
found in the heavily-exposed zone A population. In the 
last examination, the excess disappeared. The most 
likely explanation seems to be that exposure to dioxin 
caused slight neurological abnormalities that tended to 
decrease after 1977. 

Lessons from Seveso 

The results of six years of observation at Seveso 
should inspire careful and continuing investigation, 
rather than assurances that nothing serious has hap­
pened. Different evaluations of the whole plan and of 
each of its parts have been made by each investigator. 

*Recent studies in Vietnam have found long-term environmental 
damages and a possible rise in birth defects from U.S. spraying of 
Agent Orange. At a recent conference in Ho Chi Minh City several 
Western scientists examined reports of epidemiological studies con­
ducted by Vietnamese scientists. (See John Varidermar's article in this 
issue.) The results brought "impressive" evidence of an increased 
incidence of congenital abnormalities among children whose fathers 
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Contaminated animals are removed for disposal. 

Many of them think the observation has failed due to 
political pressure to downplay the danger of dioxin. 
Some attribute the failure to the confusing information 
given the public. The turmoil of the days immediately 
following the explosion, together with the lack of an 
overall strategy for observation resulted in loss of infor­
mation essential to long-term studies. 

Lack of strategy for observing the effects of chem­
ical disasters has been a problem not only at Seveso or in 
Italy. A recent critical review of the work of the Atomic 
Bomb Casualty Commission of Japan, stresses the need 
for research activities that "represent an adaptive pro­
cess dependent on many external factors." The review 
suggests an effective strategy for c9ping with environ­
mental disasters: 

1. Devise an adequate strategy early; 
2. Register or identify the affected population as soon 

as possible, taking particular care to include all the iden­
tifiers on which follow-up may depend; 

3. Determine the parameters of exposure in the best 

were exposed to Agent Orange during the Vietnam War. The survey 
involved 40,000 families in North Vietnam, where women were not 
exposed. Women in South Vietnam were directly exposed and showed 
increased evidence of birth defects (deformities of the neural tube, of 
the sensory organs and of limbs.) These Vietnamese documents 
support the tentative results obtained in Seveso on a much smaller 
scale. 
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possible way with emphasis on objective physical mea­
surement; 

4. Employ a cohort approach with a clear plan for 
making statistically powerful comparison to identify and 
to measure effects either in dose-specific fashion or in 
exposed vs. more exposed comparison; 

5. Evaluate carefully the potential value and cost-ef­
fectiveness of alternative end-points . particularly mor­
tality and defects; 

6. Plan staffing patterns to provide not only excel­
lence of leadership and scientific performance, but also 
continuity; 

7. In operations of long duration efforts should be 
made to sink deep into local roots. 

These methodological proposals should interest 
public institutions. In Seveso, immediately after the ac­
cident, the vast majority of the population took active 
part in public debates and demonstrations. Residents 
solicited action by administrators and gathered ade­
quate information about the health-related problems. 
During the emergency phase, conflicting proposals gen­
erated open discussions. This participation progres­
sively tapered off. Two major factors may have been re­
sponsible for the local population's diminished interest: 
they are the roles played in the Seveso history by private 
industry and public institutions. 

Hoffman La Roche issued a powerful combination 
of confusing information and large, well-advertised in­
demnities to needy families. By obscuring the nature 
and causes of the accident while simultaneously making 
themselves appear generous, Hoffman La Roche grad­
ually transformed public opinion. Regiame Lombardia 
began to appear somehow responsible for the disaster, 
rather than as the natural representative of the victims 
of it. 

And as for the public institutions, each successive 
administrator and scientist held different opinions of 
the accident; thus conflicting actions were frequently 
taken. The original decision to clear out zone A resulted 
more from pressure by public opinion; and the media 
than from deep conviction of real danger. After the 
emergency phase of the explosion was over, the public 
began to perceive that the public institutions took more 
care in compromising with Hoffman La Roche than 
they did in defending the population and the environ­
ment. This lack of confidence in Seveso's public institu­
tions has become a prevalent attitude, and is, in part, 
the focus of the current trial. 

By July 1983, seven years after the explosion, 
Seveso has recovered at least in part. Zone A, around 
ICMESA, was cleaned up by opening a huge concrete 
lagoon with water-tight walls into which some of the 
contaminated material (dead animals, leaves, soil, de­
stroyed houses) was dumped. The lagoon was then 
sealed shut and covered with fresh soil. Cleaning and re­
covery of the rest of zone A is under way. A second la­
goon has been opened for the rest of the waste. This la­
goon will also be hidden from view. It is here that the 
park with plants and grass will stand, so that children 
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can play in the vicinity without contracting chloracne (if 
the pit doesn't leak). 

Was the reaction to the ICMESA explosion at Se­
veso too violent? Is dioxin really dangerous? An editor­
ial about waste management in Science magazine re­
cently stated: ''The reality is that the hazard to public 
health from the waste sites is trivial in comparison to the 
danger from cigarettes." The author of this statement 
may well be statistically accurate. But whereas con­
cerned inviduals can cut down on cigarette smoking, the 
United States government has little power over tobacco 
growers or chemical plants. 

Major producers of defoliants have been concerned 
about the contaminating aspects of TCDD for almost 
twenty-five years. They have held meetings kept secret 
from the public, press and possibly from the govern­
ment. In these meetings they have presented very upset­
ting results obtained during experiments on animals in 
their excellent research laboratories. The secrets were 
kept to avoid government regulations and public outcry, 
not to prevent any danger to the public. This is the sort 
of voluntary corporate monitoring advocated by the 
current administration. 

Out of the turmoil of Seveso and ensuing problems 
with dioxin, two facts emerge very clearly: dioxins are 
dangerous and are of no use to anyone. What make the 
dioxin issue unclear is that for the chemical giants, as 
well as for the health branches of the United States gov­
ernment, health hazards like chloracne and birth defects 
do not constitute sufficient reason to cease production 
of a chemical. If you are disfigured by chloracne for 
years or for life it is none of their business: the chemical 
is not dangerous. The laws to preserve a clean environ­
ment exist, but who is enforcing them? Who is control­
ling the people in control? The problem is not with the 
victims' reaction. It is with the failure of private corpor­
ations and public institutions to deal honestly with 
problems like dioxin. D 
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REAGAN'S NUCLEAR 
PROLIFERATION POLICIES 
by John Abbotts 

In April 1977, Jimmy Carter announced his inten­
tion to limit nuclear weapons proliferation by limiting 
the spread of plutonium - material that can be used to 
make atomic bombs - from commercial nuclear reac­
tors. Carter planned to delay the development of the 
breeder reactor, which both uses and produces plu­
tonium, by terminating the Clinch River breeder reac­
tor, a federal demonstration plant in Tennessee. Carter 
also sought to "defer indefinitely" the nuclear fuel re­
processing activities which would recover plutonium 
from commercial reactors, 1 an extension of President 
Gerald Ford's policies. Ford had announced in October 
1976 that the U.S. should delay the commercial imple­
mentation of reprocessing, and would seek an inter­
national moratorium on the export of reprocessing and 
uranium enrichment technologies, technologies which 
could contribute directly to the manufacture of bombs. 2 

But in October 1981, nearly five years to the day 
after Gerald Ford's announcement, Ronald Reagan 
made a dramatic reversal of the policies of both the 
Democratic and Republican administrations which 
preceded him. Domestically, the Reagan administration 
lifted the ban on commercial reprocessing, and its 
energy budget included funds for construction of the 
Clinch River breeder (although Congress just cut the 
funding for this economic monster). Internationally, 
Reagan had earlier undercut his alleged "nonprolifera­
tion" policies by announcing that he would not neces­
sarily oppose commercial plutonium activities of other 
nations. Then, in June 1982, the Reagan administration 
signaled its willingness to discuss enrichment and 
reprocessing exports. 3 

The Reagan administration's actions are influenced 
by a desire to shore up the sagging atomic power in­
dustry, but the result will also be to enhance the dangers 

John A bolts, a former naval nuclear engineer, lives in Se­
attle. His articles have appeared in the Bulletin of the Atomic 
Scientist, The Nation, and other publications. He is also co­
author with Ralph Nader of The Menace of Atomic Energy 
(W. W. Norton and Company). The material in this article is 
taken from a longer paper, presented at the International Stu­
dent Pugwash Conference on Science, Technology, and 
Global Responsibility, in Ann Arbor, Michigan, June 1983. 
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of nuclear proliferation in an already unstable world. 
These deeds have made a hollow campaign promise of 
Reagan's claim during the debate with Jimmy Carter 
that trying to halt proliferation "would be a major 
part" of Reagan administration policies. • Instead, it 
appears that the White House has returned to the dan­
gerous idea, in vogue during the Nixon-Kissinger years, 
that "nuclear proliferation in the long run was pretty 
much inevitable";' and, with its deference to corporate 
interests, the Reagan administration has all but made 
explicit the attitude that U.S. companies might as well 
make a buck selling reactors in the process. 

The Domestic Atomic Industry 

President Reagan's failure to appreciate nonprolif­
eration issues is consistent with the positions he took as 
candidate Reagan, before the debate with Carter. Do­
mestically, Reagan has followed the Republican pres­
idential platform, which favors development of nuclear 
reprocessing and is lax on proliferation issues.• During 
the primary campaign, he criticized any U.S. role to in­
hibit proliferation, noting that, "I just don't think it's 
any of our business" whether Pakistan or other nations 
develop atomic weapons. 7 

Moreover, Ronald Reagan's understanding of the 
connection between commercial atomic power and 
nuclear proliferation may be limited to what he hears 
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from the atomic industry and its apologists in the 
executive branch. When aides informed him that the 
Israeli air force had bombed an Iraqi reactor, Reagan's 
reported response was, "By golly, what do you suppose 
is behind that?" 8 As he later acknowledged in public, 
the Israeli government defended its action by claiming 
that Iraq planned to fashion the plutonium, a byproduct 
of reactor operation, into atomic bombs. 

One issue which Reagan probably understands all 
too well is that the atomic industry, facing serious eco­
nomic problems at home, will have to depend more and 
more on foreign markets if it is to stay alive. Practical 
marketplace forces have curbed the nuclear industry's 
growth: atomic power will not save oil, is not needed, 
and is crumbling from its own economic defects. 

The nation's major energy problem is oil consump­
tion, not electricity - which is the only form of energy 
atomic power can supply. Nuclear power contributes 
only 130Jo of electricity production, representing 40Jo of 
the nation's total energy use. At the same time, the elec­
trical sector accounts for only 60Jo of the nation's oil 
consumption. 9 A good portion of that oil goes to plants 
used for peak loads which must be started and shut 
down quickly - a requirement nuclear plants cannot 
fulfill. So even a maximum nuclear development pro­
gram would replace only a few drops in the oil import 
bucket. Serious oil saving measures must focus on the 
transportation sector, which accounts for about 600Jo of 
national oil consumption.'" 

Even if nuclear power plants could save oil, they 
would not be necessary. In 1982, nationwide electrical 
generating capacity was 420Jo beyond even the highest 
electrical load for the year." This is far more than any 
prudent reserve margin necessary to compensate for un­
anticipated demands and maintenance. Utility rate­
payers suffer from this overcapacity, since they ulti-
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mately pay construction costs and interest on money 
borrowed for construction, whether power plants pro­
duce electricity or sit idle. Utility executives have been 
forced to cancel and defer many nuclear plants because 
new electrical capacity of any type is simply not needed. 

In addition, the Three Mile Island accident of 
March 1979 has amply demonstrated the economic 
drawbacks of atomic power. General Public Utilities 
(GPU), the holding company owning the plant, main­
tained property damage insurance of $300 million, the 
maximum then available, on the crippled Three Mile 
Island (TMI) Reactor Unit 2. Estimated costs of repair­
ing and decontaminating the plant, set at $140 million 
two weeks after the accident," have escalated rapidly. 
Damage estimates rose to $400 million a few months 
later, 13 than to $1 billion in November 1980. 14 Although 
the latter figure represents about 1500Jo of the cost to 
build the reactor, future estimates are likely to be larger 
rather than smaller. 

General Public Utilities has frequently complained 
that it faces bankruptcy due to financial difficulties re­
sulting from the accident. To solve its self-inflicted eco­
nomic problems, the company has turned not to its in­
vestors, but to taxpayers. In December 1980, GPU filed 
a claim with the Nuclear Regulatory Commission -
which amounts to a back-door application for taxpayer 
subsidies - for $4 billion in damages from the acci­
dent." In October 1981, after heavy GPU lobbying, the 
Reagan administration asked Congress to appropriate 
$123 million for the TMI cleanup. 16 If General Public 
Utilities has its way, the costs of the Three Mile Island 
cleanup will ultimately be borne by individual citizens, 
either as electricity ratepayers or as taxpayers. 

It may be many years before scientists can accu­
rately assess the health effects of the radioactivity re­
leased during the TMI accident, but as far as the atomic 
industry is concerned, the most important long-range 
effects will be economic. GPU's financial problems, it 
must be recognized, stem from an accident representing 
a small portion of the catastrophic potential of a nuclear 
power plant. Faced with the real possibility that such a 
"minor" accident could cause damages exceeding avail­
able property insurance and threaten a company with 
bankruptcy, any utility executive should have serious 
second thoughts about nuclear power investments. In 
addition, Three Mile Island has demolished the atomic 
industry's propaganda statements on the economic ben­
efits of nuclear energy. The accident has demonstrated 
that atomic power is a very expensive way to produce no 
energy at all. 

Thus, Reagan's sermon to developing nations that 
they must "believe in the magic of the marketplace," 17 

comes into sharp conflict with his sympathy for the 
nuclear industry. If atomic power is to survive the mar­
ketplace forces that might otherwise destroy it, the Rea­
gan administration realizes that it must find new ways to 
subsidize the industry at home and dump this hazard­
ous, expensive technology abroad. 
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Reagan Administration Policies 

It was therefore not surprising that after fumbling 
news conference questions on the Israeli bombing of 
Iraq's reactor, Reagan in July 1981 announced a "non­
proliferation" policy which Jeremy Stone, director of 
the Federation of American Scientists, characterized as 
''rhetorical cover for the desire to sell reactors 
abroad."" The Reagan administration program 
included a promise to propose laws and regulations to 
ensure that the United States would remain a "reliable 
supplier" of atomic power plants. A State Department 
memo obtained by the Washington Post in October 1981 
included some suggestions on how this promise might be 
kept: 

• all export licensing functions of the Nuclear 
Regulatory Commission would be transferred 
to the State Department; 

• repeal would be sought for existing provisions 
of law that cut off nuclear aid, as well as mili­
tary and economic aid, to nations that move 
toward producing atomic weapons for the first 
time; 

• the administration would move to weaken laws 
requiring nations to accept international inspec­
tion in order to continue buying nuclear mate­
rial from the U.S. 19 

The administration backed down from these pro­
posals, all of which would relax existing nonprolifera­
tion guidelines, after they were made public. But the 
administration's biases had become evident: Ronald 
Reagan's program is reduced to a ludicrous claim that 
he would seek to inhibit proliferation by proliferating 
the atomic power plants which can produce bomb 
material. 
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The administration's determination to export 
atomic power has been expressed by W. Kenneth Davis, 
a former executive in charge of Bechtel Corporation's 
nuclear operations, whom Reagan appointed as deputy 
secretary of energy. At an industry conference in April 
1982, Davis assured his former colleagues that, with 
regard to sales overseas, "U.S. officials will be prepared 
to go anywhere they are needed to help the industry ... 
who should expect nothing less from their govern­
ment. "'0 

The Reagan administration has maintained foreign 
markets by allowing a set of questionable nuclear deals 
involving American corporations. American companies 
arranged shipments of non-U.S. nuclear fuel to South 
Africa. Similar nuclear deals have involved Brazil and 
Argentina, among others. 

The Brazilian nuclear fuel was purchased for a Westing­
house-built reactor which began operation in 1982; 
Argentina will use the heavy-water plant to operate a 
non-U.S. reactor. All of these recipient nations in­
cluding the apartheid regime of South Africa, have re­
fused to forswear the development of atomic weapons 
by signing the international Nuclear Non-Proliferation 
Treaty. Were it not for the domestic restrictions of the 
U.S. Nuclear Non-Proliferation Act, which Congress 
passed in 1978, the Reagan administration might al­
ready have allowed direct sales of nuclear fuel and tech­
nology to these countries, and others. 

Given the Reagan administration's sympathy for 
the atomic industry, its softness on government 
interference in the form of the Export-Import Bank 
becomes understandable. The federal Ex-lm Bank of­
fers loans at very favorable terms to nations which im­
port expensive, high-technology U.S. products - such 
as nuclear reactors. Ex-Im loans and loan guarantees to 
the tune of about $7 billion have helped finance reactor 
sales abroad." 

In April 1981, as part of his desire to reduce federal 
involvement in banking endeavors, Reagan's budget 
director David Stockman planned to cut Ex-lm loans, 
which primarily go to a few large companies, by about 
20 percent. But after corporations such as Boeing, West­
inghouse, and General Electric lobbied against these 
cuts, the Reagan administration flip-flopped and 
allowed Congress to leave the Bank's funding at pre­
vious levels." 

The Export-Import Bank figured in another out­
rage in the Reagan administration. As his assistant sec­
retary of state for oceans and international environ­
mental and scientific affairs - a position entailing re­
sponsibility for nonproliferation policy - Reagan ap­
pointed James L. Malone, a Washington, D.C. lawyer 
whose firm had represented foreign companies owning 
nuclear power plants. The Senate confirmed Malone 
only after he promised that he would not become in­
volved with any of his former clients. But in May 1982, 
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the Senate Foreign Relations Committee called Malone 
before it to explain why, in his capacity as assistant 
secretary, he had lobbied for an Ex-ImBank loan to the 
Taiwan Power Company, one of his former clients. 
Taiwan Power sought the $850 million loan to construct 
two nuclear power plants. 24 

In summary, the Reagan administration's plans to 
throw money at plutonium nuclear fuel will do little to 
solve the massive economic problems of the atomic 
power industry.The administration's desire to encour­
age atomic power exports may assist the industry by 
providing foreign markets for the dumping of haz­
ardous, uneconomical nuclear plants. But this policy 
will also require sizeable taxpayer subsidies, and will en­
courage nuclear proliferation by spreading the means of 
producing bomb material. The Reagan administration 
program is clearly more likely to advance atomic pro­
liferation than to curb it. 

A Sensible Nonproliferation Policy 

As has been illustrated, the Reagan 
administration's policies mark a dramatic change from 
even the Carter and Ford administrations, towards in­
creasing, unrestrained exportation of nuclear fuel and 
technology. With the examples from these administra­
tions as a background, one might properly ask how an 
effective nonproliferation policy might be established. 

In fact, the first steps towards an effective policy 
have been outlined by Amory and Hunter Lovins, the 
physicist-lawyer couple affiliated with Friends of the 

Earth, in their book Energy/War: Breaking the Nuclear 
Link. Central to their advice is the recognition that 
"every form of every fissionable material in every nu­
clear fuel cycle can be used to make military bombs, 
either on its own or in combination with other ingredi­
ents made widely and innocently available by nuclear 
power. " 25 As the Lovinses note, as long as governments 
bound their options by seeking to limit the spread of 
nuclear bombs without inhibiting the expansion of com­
mercial atomic power, the proliferation problem will re­
main essentially insoluble. 26 

Thus, rather than devising new schemes to subsi­
dize the costs of the atomic industry, governments 
should start on a road to fiscal responsibility and re­
duced world tensions by allowing the natural economic 
demise of nuclear power. Amory and Hunter Lovins 
argue that if the United States were to renounce further 
taxpayer support for the expiring atomic industry, and 
to publicize the beneficial economic effects of doing so, 
this would have salutary effects on the proliferation 
problem: other nations would be encouraged to follow 
such aU .S. example for economic reasons alone. More­
over, any nation which continued to pump government 
funds into atomic activities clearly recognized to be of 
dubious economic value would reveal the "unambig­
uously military" intentions of its nuclear programs." 
The resulting isolation of such nations, along with the 
pressures of world opinion and economic self-interest, 
might then work to reduce the number of potential 
bomb-producing nations. 0 
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An Analysis of the Freeman ... Mead Controversy 

SYMBOLS OVER SUBSTANCE 

by Rae Goodell 

Last winter Margaret Mead, who during her life­
time had been an eminent anthropologist and a favorite 
with the media, took an astonishing drubbing from the 
press. The ironies of this particular incident offer some 
important insights into the media's coverage of science­
related material. 

On January 31, 1983, The New York Times an­
nounced on page one that Margaret Mead's best-selling 
Coming of Age in Samoa had been seriously challenged 
in a new book by Australian anthropologist Derek Free­
man, Margaret Mead and Samoa: The Making and Un­
making of an Anthropological Myth. According to the 
Times, the new book contended that Mead's inexperi­
ence, her failure to live with the Samoans, and particu­
larly her political biases rendered her conclusions about 
Samoa largely invalid, a "wholesale self-deception" on 
a scale unprecedented in the history of the behavioral 
sciences. In contrast to Mead, the New York Times re­
ported, Freeman found the Samoans to be a competi­
tive, violent, jealous people among whom adolescence 
was stressful and sex repressed. The book, which was 
soon to be published by Harvard University Press, 
raised important questions, according to the New York 
Times, not only about Mead's work, but also about the 
role of nature and nurture in human behavior and about 
the integrity of scholarship in the behavioral sciences. 

Offering celebrity, controversy, color, and credibil­
ity, the story spread quickly, sometimes appearing in a 
half dozen forms in the same newspaper - the New 
York Times for one - first as news, then perhaps a fol­
lowup, an interview with Freeman, an editorial, cover­
age of a scientific seminar, a feature on Samoa, or a 
book review. Headlines scattered across newstands read 
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"Sex and Violence in Samoa," (Life, May 1983), 
"Bursting the South Sea Bubble," (Time, 2/14/83), 
"Shooting Down Mead's Classic Myths," (Boston 
Globe, 3/11/83), and "Trouble in Paradise" (New Re­
public, 3/28/83). 

From the beginning, Freeman was usually given the 
benefit of the doubt. The original New York Times 
story, calling him "Professor Freeman" and Mead 
"Miss Mead," devoted approximately three of its 40 
paragraphs to pallid defense of Mead from her col­
leagues. The coverage settled comfortably into a mold 
that depicted Freeman as a conscientious scientific ex­
pert who had produced a scholarly, meticulous study 
that exposed serious problems in the work of a roman­
tic, inexperienced Margaret Mead. 

Expanding on Freeman's attack on Mead, the press 
had a heyday. Time's story began: "On Aug. 31, 1925, 
with romantic South Sea tales of Robert Louis Steven­
son filling her head, Margaret Mead, 23, stood at the 
rail of a Matson liner steaming into the lush port of 
Pago Pago, Samoa." (2/14/83, p. 68) Discover, after 
dredging up the old backbiting gossip that circulated 
while Mead was alive - for example, a Florida gover­
nor called her a "dirty old lady" for advocating legali­
zation of marijuana - avowed th'at "Mead was very 
young when she first decided to visit Samoa, and very 
inexperienced. Twenty-three years old and deeply influ­
enced by Franz Boas ... she badly wanted to impress 
her mentor ... After nine months of watching, asking, 
nosing about, eating fish and tropical fruit with her fin­
gers, and dressing in the local garb, she felt that she had 
enough material to present her conclusions to Boas." 
(April 1983, p. 28) 

Even the illustrations in magazine articles tended to 
underscore the juxtaposition of the level-headed Free­
man and the fluffy-headed Mead. Discover featured 
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sketches of a young Mead taking notes as Samoan 
youngsters gossiped and kissed, also reclining in a 
Samoan canoe, and getting instructions from Boas. 
Freeman, on the other hand, sits contemplatively at his 
typewriter. 

How could Margaret Mead's stock with the press 
have fallen so far so fast? For one thing, reporters had 
always been ambivalent about their frequent and favor­
able coverage of Mead. There is a feeling among repor­
ters as well as scientists that there is something a little 
unseemly about a scientist who welcomes popular atten­
tion. Such a scientist is assumed to have sold out in 
some sense, and to have sacrificed his or her ability to be 
a good scientist. If Freeman had been attacking a less 
celebrated scientist - say, Ruth Benedict - it is hard to 
imagine that he would not have been greeted more skep­
tically. Besides, the press wanted to believe; the down­
fall of a popular hero makes a great story. 

Freeman had a second advantage: both he and his 
book had an air of scientific respectability. Freeman pre­
sented himself in interviews as patient, objective, 
methodical, and - let's face it - male. "He seems 
much more the scientist," explained Discover. Much 
was also made of the scholarly appearance of Freeman's 
book, such as its graphs and tables and, as the Times 
noted, "55 pages of notes." Continues Discover, 
" ... his book seems completely and thoroughly docu­
mented [and to] ... convincingly debunk many of 
Mead's observations." As the Boston Globe put it, 
"While Mead wrote rhapsodically of an Eden-like 
Samoa of brown-skinned natives enjoying free sex 
under the palm trees untouched by war and jealousy and 
neurosis, Freeman carefully documents his assertion 
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that Samoan culture is intensely competitive." 
(3/11/83, p. 36) It also impressed the press that Freeman 
had immersed himself in Samoan culture, receiving an 
honorary title as an adopted son of a chief, while Mead 
had lived in quarters attached to the home of an Ameri­
can family. 

In short, Freeman offered the press more of the 
superficial trappings of science, from footnotes to hon­
orary native titles, and much of the press fell for the 
illusion. 

And illusion it was, as became apparent as reviews 
began to appear from anthropologists close to the field. 
Writing in New Republic, George Washington Univer­
sity anthropologist Colin Turnbull pointed out that, for 
Mead's study of female adolescence her choice of quar­
ters removed from a Samoan home was sound, offering 
her more privacy and more freedom of movement than 
she would have had as a female in a Samoan home. New 
York University head of anthropology Annette Weiner 
adds that an honorary "chief" would be as limited in 
his access to the more domestic aspects of Samoan life 
as Mead was to the more male-dominated governmental 
aspects. Separated in space, time, and gender, they saw 
different parts of Samoa. Furthermore, noted Ward 
Goodenough of University of Hawaii at Manoa in a 
letter to Science, Mead's field research has little to do 
with her current reputation in anthropology. Her major 
contributions have been in questioning both lay and 
professional assumptions about human behavior. "That 
her own empirical research in connection with these 
questions was of questionable quality and that at times 
she overstated her case are minor matters compared 
with the role she played in raising these questions and 
stimulating others to examine them." (5/27 /83, p. 906) 
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As for Freeman's book being a "scholarly refuta­
tion," Weiner notes that in Freeman's field, the schol­
arly tradition calls for publishing one's own monograph 
on a culture - something Freeman has not done on 
Samoa- and letting the community of anthropologists 
judge its implications; a personal, direct attack on a col­
league is virtually unprecedented. The book's documen­
tation, reviewers have found - as they do for all scien­
tific discourse - contains bias, conjecture, distortion, 
and selective use of data, in this case often from Mead's 
own honest, often humorous, self-searching memoirs 
and records. I happened to find one error along these 
lines. I looked up the passage in Freeman's book that 
describes her starry-eyed arrival in Samoa, the episode 
from which Time derived its lead, and found reference 
to one of Mead's published letters. Checking out the let­
ter itself, I found no mention of Stevenson or romantic 
tales whatsoever, and a tone that was downright laconic 
at times. 

Finally, Freeman's challenge to anthropological 
theory, reviewers generally agreed, was insignificant. 
Even if all of his claims about Margaret Mead were cor­
rect (and for certain some of them are - her work has 
been criticized before), his findings offered no theoreti­
cal insight. The book is, Rice University anthropology 
department chair George E. Marcus wrote in The New 
York Times Book Review, "a work of great mischief." 

The Freeman/Mead affair is not the first time that 
the press went for symbols rather than substance in sci­
ence. Press critics note in coverage of scientific contro­
versies a heavy reliance on official or well-established 
scientific experts. One study contends, for example, that 
California reporters missed the story on hazards of 
asbestos in the state because they were checking only 
with government sources, not labor leaders and others. 
According to other studies, when official government 
sources failed to provide a complete and convincing 
story about Three Mile Island and about swine flu, re­
porters became indignant - but not investigative. In 
other words, at times reporters place inappropriate faith 
in one source or one kind of source of information, 
rather than seeking out the full range of views that con­
stitute a scientific controversy. 

The person who would have had the stature and 
articulateness to force a more balanced press coverage 
of the Freeman-Mead incident was missing, of course­
Mead herself. As a result, much of the public has likely 
been left with the impression that she has been exposed 
as an incompetent scientist. But she still gets the last 
word. Her colleague Rhoda Metraux points out that in a 
1959 article about Franz Boas, Mead wrote, ''The myths 
that obscure the personality of an intellectual leader 
gather thickest in the years immediately following his 
death, when there are many people alive who speak with 
varyingly authoritative voices, and the next younger 
generation listens." D 
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MILITARY HISTORY OF 
THE U.S. SPACE SHUTTLE 

Continued from pg. 10 

ciety budget crunch. In 1966, the UN ratified the Peace­
ful Uses of Outer Space Treaty banning "weapons of 
mass destruction" in space. Among those who objected 
to the treaty were General Schriever and Walter Darn­
berger.'' Schriever resigned from his command and 
went to work as a consultant for the aerospace industry. 
In November of 1966, shortly after his resignation, he 
told a meeting of the American Institute for Aeronau­
tics and Astronautics that "what I am most unhappy 
with is the slowness in getting on with the maneuverable 
reentry spacecraft program." 

The Shuttle Coalition Forms 

With the Pentagon focusing its advanced research 
and development on the technologies of jungle warfare, 
and NASA tied up with completing the Apollo moon 
landing, future space programs were put on hold. Rich­
ard Nixon entered the Presidency and found that neither 
NASA nor the Pentagon had any clear visions for post­
Apollo space activities. Three years later, the indus­
try /military /NASA coalition had formed around the 
space shuttle. On January 5, 1972, President Nixon for­
mally announced his approval of the shuttle, which he 
called, "an entirely new transportation system designed 
to help transform the space frontier of the 70s into 
familiar territory, easily accessible for human endeavor 
in the 1980s and 1990s." 

The space shuttle's reusability, maneuverability 
and large carrying capacity would be the key for this 
hoped-for routinization of spaceflight. The shuttle orbi­
ter would be able to place satellites weighing up to 
65,000 pounds into near-earth orbit, and 40,000 lbs into 
the militarily-useful polar orbits. The Air Force took on 
the task of developing an upper stage rocket to deliver 
satellites weighing up to 5,000 lbs. to geostationary or­
bits, those orbits nearly 25,000 miles above the equator 
where a satellite remains stationary relative to the sur­
face of the Earth by circling the globe every 24 hours. 
With the shuttle's capabilities, a spaceship would now 
be able to rendezvous with an orbiting satellite, and re­
trieve it from space for repairs. Furthermore, the shuttle 
would open up the possibility of carrying materials and 
workers to space station construction sites where huge 
orbiting platforms could be built: web-like antennae so 
large that on Earth they would collapse under their own 
weight, multi-purpose satellite farms combining power­
ful sensors, data-processors, transponders and transmit­
ters. Even without in-space construction, the ability to 
launch larger satellites, in greater numbers, from the 
shuttle promised to change the nature of satellite sys­
tems. 
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Previously, space systems were kept small and 
simple as possible, while the ground equipment was 
large, expensive and complex. If large and complex and 
powerful satellites were placed in orbit, then the ground 
equipment could be made small, simple, and capable of 
being inexpensively mass-produced. The commercial 
applications of this reversal, known in the space busi­
ness as complexity inversion, include: widespread access 
to data carrying transmissions, home reception of satel­
lite TV broadcasts, direct satellite communications via 
video telephones, and even Dick Tracy-like wrist radios. 
Other potential applications of the shuttle's promised 
capabilities included orbiting factories where industrial 
processes could take advantage of the weightlessness 
and near-perfect vacuum of space, solar power satellites 
transmitting energy to Earth via microwave, orbiting 
mirrors for nightime illumination of selected parts of 
the Earth, resource and pollution monitoring, and glo­
bal scientific research. 

The Cover of Commercial Applications 

It was the potential commercial applications of 
space technology to which the shuttle's promoters 
pointed. The more futuristic proposals had the potential 
to stir the popular imagination in the way that the ex­
ploration of outer space once had. Just as "peaceful 
space exploration" had been the motivating theme 
behind the first era of space activity, space commerciali­
zation, industrialization and, for the more adventurous, 
colonization would become the motivating themes for 
the shuttle era. But just as NASA's space programs of 
the 1960s had served as a cover for the military develop­
ment and improvement of rockets, satellites, and the 
means to deliver nuclear warheads, so too, space indus­
trialization and commercialization would serve as a 
cover for the exploitation of the military implications of 
complexity inversion, and improved satellite communi­
cations. The first use of remote sensing devices, com­
puterized command and control and automated warfare 
was already underway in the jungles of Viet Nam and 
Laos. The extrapolation of that experience into a world­
wide system that could eventually control a global elec­
tronic battlefield awaited the space technology develop­
ments of the coming era. 

In 1969, General Westmoreland, commander of US 
forces in Southeast Asia, at a meeting of the Association 
of the US Army shared a vision of future wars based on 
his experiences with electronic warfare: 

I see battlefields or combat areas that are under 24 hour 
real or near real-time surveillance of all types. I see bat­
tlefields on which we can destroy anything we locate 
through instant communications and almost instantan­
eous application of highly lethal firepower. In summary, 
I see an Army built around an integrated area control 
system that exploits the advanced technology of com­
munication sensors, fire detection, and the required 
automatic data processing. 
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"The economic and political reality is that suc­
cess of the shuttle literally depends on its utiliza­
tion by the military." 

How such a vision might be made global in scale 
was explained by General Schreiver in an interview in 
1983. Schreiver was being interviewed by this writer in 
conjunction with the General's role as advisor to Presi­
dent Reagan, and author of the Reagan administra­
tion's transition report on Space: 

What I want is a radar surveillance system which allows 
you to spot everything that's moving, either on the sur­
face, or above the surface of the Earth. And if we had a 
number of companion systems, a high energy laser, or 
particle beam weapon, or something else, along with the 
pointing and tracking ability to knock down airplanes 
and missiles, then you wouldn't even need to knock out 
cities, you could knock out forces. You could pin your 
enemy down on Earth. What would they do? 
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From positions high above the Earth, or in well­
protected command centers far from the field of action, 
the allure of invulnerability is obviously attractive. The 
Defense Advanced Research Projects Agency plans to 
launch from the Shuttle in 1988 what is known as the 
Advanced Sensor Demonstration, which will go into 
geostationary orbit and, using a variety of sensors, track 
airplanes as well as missiles. 

A wide variety of satellite improvements are under 
development: improvements in camera optics for spy 
satellites, high speed integrated circuits to attain "real­
time" command and control over distances of thou­
sands of miles, and in-orbit data relay stations to elimi­
nate the need for politically vulnerable overseas ground 
stations. As U.S. military strategy becomes ever more 
dependent on space systems, more attention must be 
paid to protecting satellites and destroying Russian sat­
ellites with space weapons. Thus the next stage in the 
militarization of space becomes an arms race in space, 
complete with actual satellite battlestations. In addition, 
as satellites become more crucial to nuclear warmaking, 
new satellites are required that can withstand the effects 
of nuclear explosions in space. 

As long as nuclear strategists assumed that satellites 
would only be required to participate in the launching of 
a one-time massive retaliatory strike in response to a 
Soviet attack then "survivability" beyond the first 
nuclear exchange was not considered crucial. But with 
nuclear war strategists now planning protracted wars, 
involving possible waves of strikes over a period of 
time, nuclear survivability has become a priority goal 
for attainment by the next generation of communica­
tions satellites to be launched by the shuttle. 

There are three main features necessary to ensure 
survivability of military satellites: 1. electronic compo­
nents shielded from the electromagnetic effects of the 
explosions; 2. the capacity to function independently of 
ground control for the period when ground/space com­
munications are blacked out; and 3. internal power 
sources, using nuclear fuels, rather than vulnerable 
solar cells. Each of these requirements increases weight, 
complexity, and costs. 

Like any new technology, the cost effectiveness of 
the shuttle is dependent on the amount it is used. As the 
number of shuttle launches increas~s, the cost per indi­
vidual launch decreases. The only way the shuttle will 
become cost competitive with expendable launch ve­
hicles is for one of the fleet of four shuttle orbiters to be 
in use on the order of once per week. In the foreseeable 
future, in this period of economic stagnation, only the 
U.S. military will be likely to have access to the political 
and economic clout required to finance shuttle use to 
anything close to that extent. Supporters of the shuttle 
and an expanded near-earth space program are an odd 
coalition of futurist industrialists who look to the infi­
nite resources of space as the answer to limits to growth, 
science fiction fans, like those that flooded President 
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Ford with telegrams urging the renaming of the first 
shuttle orbiter to the USS Enterprise in honor of Star 
Trek, space colonists obsessed with the feeling of being 
trapped on this planet, and even certain peace activists 
who envision a global satellite watch system to guaran­
tee peace and lay the foundations for world govern­
ment. The economic and political reality is that success 
of the shuttle literally depends on its utilization by the 
military. As military systems are designed to take advan­
tage of the space shuttle's capabilities, the systems then 
become dependent on the shuttle. A feedback dynamic 
is established leading inexorably to the increasing mili­
tarization of space. General Schriever made note of this 
dynamic back in 1967 when he was pursuing the shuttle. 
He lamented to the Aviation and Space Writer's Asso­
ciation that "we can't actually justify the high costs of 
developing a reusable system until we have the necessary 
volume of space missions, at the same time we can't 
cost-effectively program any high utilization of space 
vehicles until the price comes down." 

Michel Michaud, a leading theorist and propagand­
ist for the future of Space industrialization, acknowl­
edged that the military, 

not only spends more on R&D than any other institution 
in America-it is also freer to work in riskier projects 
whose cost benefits may be uncertain ... It was R&D 
for military aircraft that made possible the jet airlines we 
know today ... It may be that only military require­
ments will allow us to breach the cost barrier and to take 
space policy out of the hands of the Office of Manage­
ment and Budget. 

This is the unhealthy situation in an economy in 
which the military is the only sector capable of high­
risk, planned investment. This feedback between high­
tech R&D and weapons production, crucial to the politi­
cal economy of weapons production, must be con­
fronted by peace activists. Protesting the militarization 
of space while still clinging to fantasies of space col­
onies, mass space flight, and space industry is an inevit­
ably self-defeating contradiction. The recent talk of 
space commercialization, industrialization and the rou­
tinization of spaceflight, no matter how well inten­
tioned, will end up serving the military space program in 
the same capacity as the original NASA: a Trojan Horse 
concealing increasing militarization of Space. D 
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book review by Sarah Schulman 

The Technological Woman: Interfacing With Tomorrow 
Edited by Jan Zimmerman, Praeger, NY 1983 

Intrinsic to America's cultural my­
thology is the belief that technology is a 
symbol of an objective and desirable 
progression. Jan Zimmerman's new 
book, The Technological Woman, chal­
lenges this assumption. Instead, Zim­
merman proposes that, "technology re­
flects the values, thoughts, ideologies, 
beliefs and biases of its creators." This 
anthology proposes to tell us who the new 
technocrats are and what they have in 
store for women. Although they are 
somewhat scattered, the collection con­
tains many interesting tidbits of infor­
maton ranging from Autumn Stanley's 
overview of Black women inventors to 
Francis GABe's [sic] self-cleaning 
house. Most articles, however, pertain 
to the impact of high technology on 
women as producers, operators and con­
sumers. 

Because the electronics industry has 
been on the forefront of transferring pro­
duction to low-wage areas of the world, 
Maria Patricia Fernandez Kelley de­
scribes Third World women as the inter­
national labor force for the manufactur­
ing of technology. "Because of their be­
havior, expectations and attitudes 
(which are the results of socialization) 
... and because of their subordinate po­
sitions in their own households, these 
women constitute a highly vulnerable, 
docile and manipulatable workforce ... 
(offering) distinct advantages from in­
dustry's point of view." 

Once the word processors and home 
microcomputers are assembled, U.S. 
women's workplaces are permanently al­
tered. Barbara A. Gutek's article asserts 
that since most working women work in 
offices, the technological invasion will 
affect the structure of women's work 
lives but not their status. Currently of­
fice labor is gender stratified, with men 
in better paid, supervisory jobs. Women 
earn less, remain subordinate and have 
little possibility of promotion. "In the 
office of the future this polarization 
could increase ... because of decisions 
made by upper level management who 
are overwhelmingly male ... creating an 
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underclass of female workers." Margar­
et Lowe Benston argues that automation 
of office work will increase the bosses' 
ability to electronically survey workers. 
They will be able to monitor productiv­
ity by recording every key stroke. Fur­
thermore, as jobs become more fraction­
alized and a woman's judgement is elim­
inated from the working process, the of­
fice becomes a clerical factory until 
automation finally replaces most jobs. 

chines, while remammg socially 
isolated." So why do people buy expen­
sive appliances that don't improve their 
quality of life? For one thing, Americans 
ignore their own experience and actually 
believe that appliances save time. 
Second "appliances have symbolic 
value" which takes precedence over effi­
ciency. 

While this book contains a wide range 
of opinions, there are some that are of­
fensively reductionist. Ann Markusen 
claims that gay men congregate in cities 
because "without leaning on women ... 
to do work for you" one must live in a 
high-density area to "get your clothes 
cleaned." Not only does this assume 
that most gay men are wealthy and live 
in cities, but it ignores the status of mar­
ried men whose housework is done for 
free. Gay men probably take better care 
of themselves than Markusen thinks. 

Many contributors to this volume 
claim that the solution to women's ad­
versarial relationship with technology is 
to climb higher on the corporate ladder. 
Some attempt to show how technology 
improves women's lives and some de­
scribe it as regression. What is ultimately 
unsatisfying about this collection is that 
none of the contributors sees far enough 
to effectively challenge the concept of 
"progress." Over time new problems 
are created and new solutions are pro­
posed, creating an illusion of forward 
motion, but, in reality, the material and 
emotional quality of most people's lives 

tf: does not improve. In short, the problem 
U with The Technological Woman is that 

she can't see past her video display ter­
minal to the social context in which she 
operates. If we want to critique high 
technology as a mode of social and eco­
nomic control, we have to question not 
only the changing home and workplace, 
but the other factors that repress our 
ability to imagine a different life for 
ourselves. 0 

As consumers, women are constantly 
being encouraged to purchase home 
technology devices. Christine B. Bose 
and Phillip L. Bereano remind us that 
despite the notion of "labor saving de­
vices," technology has not significantly 
affected the status of housework, who 
does it, or how much time it takes to do. 
"Housework, like other alienating 
work, is basically menial; mechanization 
of tasks does not change this. It only 
means the worker must now tend rna-

Sarah Schulman is a writer and 
feminist activist currently working for 
WomanNews in New York. 
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resources 

RESOURCES FOR ACTIVISTS 

War Resisters League Literature List, 
includes publications on nuclear power 
& weapons, energy & environment, dis­
armament and foreign policy, and 
many other topics. Buttons, posters, 
calendars, organizing materials also 
available. War Resisters League, 339 
Lafayette St., New York, NY 10012. 

Military Contract Information, Na­
tional Action/Research on the Military 
Industrial Complex can provide infor­
mation, including dollar amount and 
purpose, on contracts let by the De­
fense Department. Indicate choice of 
company or county-$2.00, state-$3.00. 
Available from NARMIC/ AFSC, 1501 
Cherry St., Phila., P A 19102. 

Critical Mass '83 Conference Work­
book, includes papers on the military 
budget, decentralization, proliferation, 
the power /weapons links, citizen 
action, and more. Included as part of 
two packages available for $15 and $20 
respectively from: Conference Mater­
ials, Critical Mass Energy Project, Box 
1538, Washington, DC 20013. 

Occupational Health Resources, pam­
phlets, books, fact sheets, audio visual 
materials. Available from: Western In­
stitute for Occupational and Environ­
mental Sciences, Inc., 2520 Milvia St., 
Berkeley, CA 94704. 

* * * * 

CORRECTIONS 
In the July/ August 1983, Vol. 15, No.4 

SftP, we inadvertently failed to attribute 
credit in two instances. The box on pg. 8 
was written by Frank Bove. The photo­
graph on pg. 25 was courtesy Les Vants 
Photo Service. 

Also, the byline of the "Dioxin and 
Dow Chemical" article should read 
"Carole Ann Barth," not "Carol Ann 
Barth." 

34 

FILMS 

"For Export Only: Pesticides and 
Pills", a 56 min. film on the export of 
such restricted pesticides as DDT, Diel­
drin, Aldrin, and 2,4,5-T (a major in­
gredient of Agent Orange) from the de­
veloped to the Third World. Available 
from Icarus Films, 200 Park Ave. 
South, Suite 1319, New York, NY 
10013 (212) 674-3375. 

"Nuclear Power: War and Profit", a 
22 min. anti-nuclear documentary film 
"on the realities of the nuclear night­
mare in the United States, its continu­
ing everpresent hazards, its connection 
to our military, and the international 
arms race." Available from: Parallel 
Films, 314 West 91 St., New York, NY 
10024. 

"In the Nuclear Shadow: What can the 
Children Tell Us?", a 25 min. film de­
picting 27 children and their thoughts 
and feelings about the arms race. 
Available from: Educational Film & 
Video Project, 1725 B Seabright Ave., 
Santa Cruz, CA 95062 (408)427-2627. 

"Paul Jacobs and the Nuclear Gang", 
a 60 min. color documentary film on 
"the U.S. government's attempts to 
suppress information about the health 
hazards of radiation." Contact: Penny 
Bernstein, New Time Films Inc., 74 
Varick St., Mezzanine B, New York, 
NY 10013 (212) 226-8097. 

* * * * 

HEALTH 

Monitor, bi-monthly newsletter of the 
Labor Occupational Health Program, 
$10/year, checks payable to The Re­
gents of U.C. Available from: LOHP, 
2521 Channing Way, Berkeley, CA 
94720. Films, slideshows, books, pam­
phlets, catalog available. 

AIDS conference, November 14-17, 
1983, Roosevelt Hotel, New York Aca­
demy of Sciences. For more informa­
tion contact: Conference Director, The 
New York Academy of Sciences, 2 
East 63rd St., New York, NY 10021. 

BOOKS 

Arming the Heavens: The Hidden Mili­
tary Agenda for Space, 1945-1995, 
Jack Manno. (New York: Dodd, Mead 
& Co.) An "analysis of the ideologies 
and myths that lie behind the military 
space program in its proper historical 
context and to explain the many politi­
cal and military issues surrounding the 
early space program." New York: 
Dodd, Mead & Co., 1983, $12.95. 

Loaded Questions: Women in the Mili­
tary, W. Chapkis, ed., addresses such 
issues as "Do equal rights include the 
right to fight? Could feminists reform 
the military from within? Are women 
naturally pacifists?" and provides per­
spectives from around the world. 97 
pp., $4.95, Institute for Policy Studies, 
1901 Q. St., NW, Washington, DC 
20009. 

* * * * 
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CHAPTERS AND CONTACTS 

Science for the People is an 
organization of people involved or 
interested in science and technol­
ogy-related issues, whose activities 
are directed at: 1) exposing the 
class control of science and tech­
nology, 2) organizing campaigns 
which criticize, challenge and pro­
pose alternatives to the present 
uses of science and technology, and 
3) developing a political strategy by 
which people in the technical strata 
can ally with other progressive 
forces in society. SftP opposes the 
ideologies of sexism, racism elit­
ism and their practice, and holds an 
anti-imperialist world-view. Member­
ship in SftP is defined as subscrib­
ing to the magazine and/or actively 
participating in local SftP activities. 

NATIONAL OFFICE: Science for the Peo­
ple, 897 Main St., Cambridge, MA 02139. 
(617) 547-0370. 
MIDWEST OFFICE: 4318 Michigan 
Union, Ann Arbor, Ml 48109. (313) 
761-7960. 

ALABAMA: Bryson Breslin, 2349 Center 
Ways, Birmingham, AL 35206. (205) 
323·1274. 
ARKAN~SA: Dotty Oliver, 3211 Fair Park 
Blvd., Little Rock, AR 72204. 
ARIZONA: Sedley Josserand, 2925 E. 
Adams, Tuscon, AZ 85716. (602) 
323-0792. 
CALIFORNIA: East Bay Chapter: Science 
for the People, P.O. Box 4161, Berkeley, 
CA 94704. (415) 526·4013. Allan Stewart· 
Oaten, Biology Dept., USCB, Santa Bar· 
bara, CA 93110. (805) 961·3696. 
COLORADO: Ann Wolley, Dept. of An· 
thropology, University of Northern Col· 
orado, Greeley, CO 80639. 
CONNECTICUT: David Adams, Psych. 
Lab., Wesleyan Univ., Middletown, CT 
06457. (203) 347·9411 x286. 
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DISTRICT OF COLUMBIA: Walda Katz 
Fishman, 6617 Millwood Rd., Bethesda, 
MD 20034. (301) 320-4034. Miriam Struck 
and Scott Schneider, 1851 Columbia Rd. 
N.W. #109, Washington, D.C. 20009. (202) 
387·0173. 
FLORIDA: Progressive Technology, P.O. 
Box 20049, Tallahassee FL 32304. 
ILLINOIS: Chicago Chapter: c/o Ivan 
Handler, 2531 N. Washtenaw, Chicago, 
IL 60647. (312) 342-6975. 
IOWA: Paul C. Nelson, 604 Hodge Ames, 
lA 50010. (515) 232·2527. 
LOUISIANA: Marie Ho, 4671 Venos St., 
New Orleans, LA 70122. (504) 283·8413. 
MARYLAND: Baltimore Chapter: Pat Loy, 
3553 Chesterfield Ave., Baltimore MD 
21213. ' 
MASSACHUSETTS: Boston Chapter: Sci· 
ence for the People, 897 Main St., Cam· 
bridge, MA 02139. (617) 547·0370. 
MICHIGAN: Ann Arbor Chapter: 4318 
Michigan Union, Ann Arbor, Ml 48109. 
(313) 761-7960. Eileen Van Tassell 2901 
Lovejoy Rd., Perry, Ml 48872.' (517) 
625-7656. Alan Maki, 1693 Leonard St. 
N.W. Grand Rapids, Ml 49504. 
MISSOURI: Peter Downs, 4127 Shenan· 
doah, St. Louis, MO 63110. 
NEW HAMPSHIRE: Val Dusek, Box 133, 
Durham, NH 03824. (603) 868·5153. 
NEW YORK: New York City Chapter: c/o 
Red Schiller, 382 Third St. Apt. 3, Brook­
lyn, NY 11215. (212) 788-6996. Stony 
Brook Chapter: P.O. Box 435, E. 
Setauket, NY 11733. (516) 246·5053. 
Steve Risch and JoAnn Jaffe, 909 N. 
Tioga St., Ithaca, NY 14850. (607) 
277-4097. 
NORTH CAROLINA: Marc Miller 51 
Davie Circle, Chapel Hill, NC 27514. (919) 
929-9332; (919) 688-8167. 
OHIO: Nici lhnacik, Rt. 1, Albany OH 
45710. ' 
PENNSYLVANIA: Merle Wallace, 1227 
Tasker St., Philadelphia, PA 19147. 

SOUTH CAROLINA: Keith Friet, 522 
Savannah Hwy. Apt. #5, Charleston SC 
29407. ' 
TEXAS: Ed Cervenka, 911 Blanco St., No. 
104, Austin, TX 78703. (512) 477-3203. 
VERMONT: Steve Cavrak, Academic 
Computing Center, University of Ver· 
mont, Burlington, VT 05405. (802) 
658-2387; (802) 656-3190. 
WASHINGTON: Phil Bereano, 316 Gug· 
genheim, FS·15, Univ. of Washington, 
Seattle, WA 98195. (206) 543·9037. 
WISCONSIN: Rick Cote, 1525 Linden 
Drive, Madison, WI 53706. (608) 262·4581. 

OUTSIDE U.S. 

AUSTRALIA: Lesley Rogers, Pharma· 
cology Dept., Monash University, Clay­
ton, Victoria 3168, Australia. Janna 
Thompson, Philosphy Dept., La Trobe 
University, Bundoora, Victoria, Australia. 
Brian Martin, Applied Mathematics, 
Faculty of Science, ANU, P.O. Box 4, 
canberra, ACT 2600, Australia. Tony 
Dolk, 17 Hampden St., Ashfield, NSW, 
Australia. 
BELGIUM: Gerard Valenduc, Cahiers 
Galilee, Place Galilee 6-7, B-1348 
Louvain-la-Nueve, Belgium. 
BELICE: lng. Wilfredo Guerrero, Ministry 
of Public Works, Belmopan, Bellce Cen· 
tral America. 
CANADA: Ontario: Science for the Peo· 
pie, P.O. Box 25, Station "A," Scar· 
borough, Ontario, Canada M1 K 589. 
Quebec: Doug Boucher, Dept. of 
Biology, McGill University, Montreal, 
Quebec. (514) 392·5906. Bob Cedegren, 
Dept. of Biochemistry, Univ. of Montreal, 
Montreal 101, Quebec, Canada. British 
Columbia: Jim Fraser, 848 East 11th 
Ave., Vancouver, British Columbia V5T 
286, Canada. 
DENMARK: Susse Georg and Jorgen 
Bansler, Stigardsvej 2, DK-2000, Copen· 
hagen, Denmark 01-629945. 
EL SALVADOR: Ricardo A. Navarro, Cen· 
tro Salvadoreno de Tecnologia Apropida, 
Apdo 1892, San Salvador, El Salvador, 
Central America. 
ENGLAND: British Society for Social 
Responsibility in Science, 9 Poland St., 
London, W1V3DG, England. 01·437-2728. 
INDIA: M.P. Parameswaran, Parishad 
Bhavan, Trivandrum 695-001 Kerala, 
India. 
IRELAND: Hugh Dobbs, 28 Viewmont 
Park, Waterford, Eire. 051-75757. 
ITALY: Michelangelo DeMaria, Via Gian· 
nutri, 2, 00141, Rome, Italy. 
JAPAN: Genda Gijutsu·Shi Kenkyo-Kai, 
2·26 Kand-Jinbo Cho, Chiyoda-Ky, Tokyo 
101, Japan. 
MEXICO: Salvador Jara·Guerro, Privada 
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NICARAGUA: Peter Rosset, lnvestiga· 
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