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W hether the DOE can do 
environmental science 

or not is a two hundred billion 
dollar question confronting us 
today. The DOE often fails to 
pose the right questions, espe- 
cially those which may have 

I w answers inconvenient for pro- Meeting in Muslyumovo, on me raaloacrve recha River. 
grams already decided upon. We 
mav therefore be on a course to 
spending large sums of money 
without commensurate results Chelyabinsk: Report on a Trip to 
necessary to protect future gen- a Russian Nuclear Wea~ons Site1 - 
erations from the deadly 

.radioactive and other wastes and Scott Saleska 
contamination from five decades 
of nuclear weapons production D uring May 20th-22nd, 1992, many respects analogous to the 
and testing. The DOE'S problems an international con- Hanford Nuclear Reservation in 
with the environment begin at the ference on the "Ecological Con- the United States (which pro- 
level of basic science. sequences of Nuclear Weapons duced plutonium during World 

It is a part of hoary mythology Development in the Southern War 11 for the bomb which was 
that passion does not have a role Urals" was held in Chelyabinsk, dropped on Nagasaki). 
in science. While a scientist must Russia, a city near the site of a See "ChelyabinsV- p. 5 
have a detachment from a par- principal nuclear weapons pro- 
ticular answer or hypothesis, duction facility of the former 
good science has its foundation Soviet Union. For many years, IEER is producing a book jointly 
in passion. Actually, it needs two this facility, now known as with theIntemationa1 Physicians for 
kinds of passion. Chelyabinsk-65, was the princi- Prevention of Nuclear War on 

The f i s t  has to do with love pal producer of plutonium for the wor~dwide~~utonium~raductionand 
the problems arising from it. It will 

and caring about the subject of nuclear weapons of the Soviet be released in December 1992. This 
Union. Chelyabinsk-65 is in 

See 'Truth- p. 2 trip was made as part of that projec 
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the enquiry. Great physicists care 
as deeply about physics as great 
composers about music or great 
painters about painting. En- 
tomologists love ants and other 
bugs that give many people the 
creeps. Like plants in a lovely 
garden or like a fine painting of 
them, good science needs a lot of 
tender, loving care. 

The second kind of passion in 
good science is apassionate com- 
mitment to the truth (with a small 
"t"). This distinguishes zealotry 
and dogmatism from science. 
Science begins with a question 
and with a hypothesis, which is 
proposed as a tentative answer to 
the question. The less one knows 
at the start, the more tentative the 
hypothesis. Even if the hypoth- 
esis appears to be strong at the 
start, a good scientist is always 
ready to discard a hypothesis in 
the face of evidence, or even sim- 
ply declare "I don't know." 

(Henri Poincark, a great math- 
ematician who was a contem- 
porary of Einstein, wrote two 
wonderful books about 
discovery in science: a non- 
mathematical one, entitled 
Science and Method, and another, 

The DOE's history on 
environmental 

questions shows it 
often cannot get even 
the minimal facts and 

analyses right. 

with mathematical illustrations, 
entitled Science and Hypothesis.) 

For instance, a hundred years 
ago, it was confidently hypoth- 
esized that a medium called ether 
was essential for the propagation 
of light. Yet, a careful experi- 
ment set up to find it (the 
Michelson-Morley experiment) 
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things, but will remain as consultants to IEER. 

showed the contrary: ether, with 
the postulated properties, did not 
exist. This rejection of a long- 
cherished notion was shortly to 
be one of the founding inspira- 
tions of Einstein's theory of 
relativity and the famous equiva- 
lence between energy and mass 
E = mc2, which led to the nuclear 
age. ("E is for energy, "m" is for 
mass, and "c" is the speed of 
light. The superscripted "2" 
means "c" is multiplied to "m" 
twice.) 

Good science needs no inspec- 
tors. The passion for truth plays 
that role. Yet, the DOE's history 
on environmental questions 
shows that even with outside 
prodding, inspections and pub- 
licity, it often cannot get even the 
minimal facts and analyses right. 

The environmental results, and 
the contrasts with weapons pro- 
duction, are plain to see. Let us 
consider two examples. First, 
bomb-making. The first nuclear 
weapon designed at Lawrence 
Livermore Laboratory turned out 
to be a dud. The weapons scien- 
tists knew that some hypothesis, 
some assumption, some defect 
somewhere had produced the 
still-born bomb. With the pas- 
sionate commitment that is still 
evident among the bomb-makers 
who succeeded them,' they set 

See "Truth" - p. 4 

Hugh Gusterson, an anthropologist, 
has described how the rituals of the 
bomb-designers of Lawrence 
Livermore Laboratory closely 
resemble tribal rituals. See his 
"Ritualsof Renewal Among Nuclear 
Weapons Scientists," Center for 
International Studies, Massachusetts 
InstituteofTechnology,Cambridge, 
February 16, 1991. 
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EDITORIAL 
m 

To Get Clean-up, Stop Weapons Production 

I t has been many years since we 
were promised a clean-up of 

the weapons complex. But even 
after the Cold War, DOE's heart 
is still in weapons production 
and a spanking new weapons 
complex. Hundreds of millions 
are still being spent on research 
on new tritium production. 
Old projects for plutonium 
production keep showing up 
as new projects for "Waste 
Management." 

On the environmental side, the 
vitrification plant at Savannah 
River Site, built to glassify dan- 
gerous liquid high-level wastes, 
continues to be seriously misman- 
aged, and is burdened with huge 

@ cost escalations and delays. 
Poorly conceived plans, such as 
those to mix huge quantities of 
radioactive materials in cement, 
are proceeding at Hanford-the 
trenches are already being dug, 
though it is not yet known how 
the explosive waste will be pro- 
cessed to mix it with cement! 

Consideration of the program- 
matic environmental impacts 
from new production and from 
clean-up continue to be funda- 
mentally deficient. Most 
importantly, DOE shows no fun- 
damental change in the way it 
deals with suggestions and criti- 
cisms which might imply an 
abandonment of ill-conceived 
projects. 

A good environmental resto- 
ration and waste management 
program appears to be incompat- 

ible with nuclear weapons pro- 
duction. We have neither time 
nor money to waste. To get a 
clean-up it is necessary to stop 
all testing, production and design 
of nuclear weapons and suspend 
current plans for a new nuclear 
weapons complex. 

It is necessary to investigate 
why the DOE cannot take the 
sound scientific suggestions that 
are often made by non-govem- 
ment institutions and individuals, 
especially in areas such as waste 
management where its own track 
record is appalling. Perhaps 
DOE's environmental science 
should be routinely subjected to 
peer review, in addition to other 
present scrutiny. 

We also need to scrap the cur- 
rent flawed plans for long-term 

management of high-level and 
transuranic waste, and put to- 
gether a new institution whose 
mission it is to deal with long- 
term management of these wastes 
(military and civilian). These 
steps would provide a big start in 
the direction of a real clean-up 
program in place of the present 
sony state of affairs. 

Arjun Makhijani 

I want to thankStacy Stubbs, who, 
as first editor of the newsletter, 
designed it and produced the first 
two issues. Stacy is moving on to 
other things, but will remain a 
consulting engineer to IEER. 

1 LETTERS 

Dear Stacy, 
. . . Thanks for the useful between a tiny minority that 

information in the "Dear possess some understanding of 
Arjun" column. . . . My nuclear physics and the vast 
present hobby of [is to] majority who exhibit little 
t r y . .  . to pry open the understanding to highly 
technical smoke-screens distorted views, has led to a 
contained in obscure AEC breakdown in our democratic 
documents.. . . processes. I believe IEER can 

Our democracy requires a help heal the deep wounds in 
well-educated and highly the fabric of our democratic 
informed populace for its system. 
continued functioning in this Sincerely, 
highly technical world. The Vemon Brechin 
enormous gap that exists Mountain View, CA 
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Medic81 emergency room, Oak Ridge National Laboratory, with 
shielded operetlng table for severely contaminated workers. 

Truth 
continued from p. 2 

out to find and eliminate the prob- 
lems. The light of science 
searched eagerly for the physical 
truths that led to atomic explo- 
sions; it needed no inspectors- 
general or FBI agents crawling 
all over the lab. 

In stark contrast, consider the 
calculations of emissions of ura- 
nium from the DOE plant near 
Fernald, Ohio. Plant records 
made public (as a result of a 1985 
lawsuit) showed that one of the 
formulas used to estimate ura- 
nium emissions from scrubbers 
was essentially backwards: it 
gave estimates of emissions that 
got smaller as the performance 
of the scrubber got poorer. 

The error was at the level of 
high school algebra: there were 
two unknowns in the equation 
(the amount of uranium trapped 
in the scrubber and the efficiency 
of the scrubber) and only one 

quantity was being routinely 
measured, a situation which al- 
lows for an infinity of solutions. 
The management of the plant re- 
solved the problem by assuming 
that the scrubbers were always 
operating properly at high effi- 
ciency, which they knew to be 
false. (At least, some measure- 
ments and observations to that 
effect existed in the plant.) One 
plant engineer, with an eye for 
the truth, called it an "inherently 
deceptive"formu1a as far back as 
1971. 

His observation was brushed 
aside. Almost two decades later, 
in 1989, the problem was pointed 
out in an independent analysis 
(by IEER) done in connection 
with the lawsuit, and made pub- 
lic in federal court and by the 
media. The DOE settled the law- 
suit for $78 million, but neither 
the DOE, nor its contractor, 
Westinghouse, nor its former 
contractor, National Lead of 

Ohio, acknowledgedtheproblem, 
much less fvted it. Indeed, at one A 
point, in 1990, National Lead of 
Ohio stated that an investigation 
had been done and nothing was 
found wrong with the estimating 
formula. I publicly challenged . 
National Lead to make the re- 
sults of the investigation public, 
so that at least we could settle a 
simple mathematical matter. It 
refused. 

In late 1991, a study spon- 
sored by the Centers for Disease 
Control (CDC) analyzed the is- 
sue, but without making a direct 
criticism of previous emissions' 
estimates made by the DOE and 
its contractors. The CDC uranium 
release estimates (like IEER's 
earlier ones) were far higher than 
DOE'S. At that point, the DOE 
admitted that its estimates and 
those of its contractors had been n 
very wrong. But the problem with 
the errant formula remains unac- 
knowledged and unfixed. Clearly, 
when it comes to environmental 
science, even the passion needed 
to fix a problem at the level of 
basic math is still absent. 

Part of the problem arises from 
a conflict of interest. If the main 
mission is to produce bombs, and 
the bomb-making produces 
deadly wastes and pollution, then 
grave environmental problems 
are not so much scientific ques- 
tions to be addressed, but risks or 
inconvenient facts to be hidden 
and suppressed, or public rela- 
tions problems to be managed. 

Scientific truth must necessar- 
ily be a frequent casualty of this 
attitude. Potential conflict of in- 
terest can be overcome, but that 

See "Truth"-p. 5 
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Truth 
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requires a passion for the subject 
and a commitment to the truth 
far greater than the source of the 
conflict. But in the dark shadows 
of bomb-making secrecy, covered 
with a noble public mantle of 
"national security," leavened by 
ample money, the commitments 
to environmental science were 
not just weak, the truth was often 
deliberately subverted. 

For instance, a 1948 Joint 
Chiefs of Staff document per- 
ceived the need for a "reeduca- 
tion campaign" to alleviate the 
fears about radiation among the 
public so that a nuclear weapons 
test site could be located in the 
continental United States with- 
out much protest. Later, agents 
of the Atomic Energy Commis- 

us." With that as the starting 
point, the next logical step was to 
try to notpose difficult questions 
and to not investigate inconve- 
nient hypotheses: "if we don't 
know, they can't know." As a 
result, all too often, inconvenient 
facts were buried and difficult 
questions were shunted aside. 
Partly by this process, a consid- 
erable environmental ignorance 
became a feature of the agency 
that tried to perpetrate it amongst 
the public. (That, at least, is my 
hypothesis.) 

Propaganda and public rela- 
tions in place of science and truth 
are now such an entrenched habit 
that today, with billions of dol- 
lars to clean up the mess, the 
DOE still has problems with 
simple algebra when it comes to 
environmental issues (but not yet 

- 

If the main mission is to produce bombs, 
and the bomb-making produces deadly wastes 

and pollution, then grave environmental 
problems are not so much scientific questions 

to be addressed, but risks or inconvenient 
facts to be hidden and suppressed, or public 

relations problems to be managed. 
- 

sion lied in court when they said 
that thousands of sheep sick or 
dead from radioactive fallout in 
1954 in Utah had not been af- 
fected by radiation. In this way, 
the subversion of democracy and 
of environmental science became 
a part of the same process. 

The attitude of the DOE to- 
wards the public became a sort of 
"ignorance-is-bliss" formula: 
"What they don't know can't hurt 

with nuclear testing). It would 
appear that it is too difficult to 
create a commitment to scien- 
tific truth on environmental ques- 
tions, an area where nurture and 
sustenance are fundamental, 
when there is still a basic com- 
mitment to building bombs. 

Chelyabhsk 
continued from p. 1 

Three major radiation disas- 
ters at Chelyabinsk-65 have so 
far been acknowledged by the 
Russian authorities. The first was 
the result of the dumping of high- 
level waste from plutonium 
production activities there di- 
rectly into the nearby Techa 
River. This occurred primarily 
from 1949 to 1951, though some 
dumping went on until 1956. 
Many residents of towns down- 
stream were exposed to high 
levels of radiation, and eventu- 
ally many of these towns were 
evacuated. People used the water 
then, and there are lots of anec- 
dotal reports that many people 
died of acute illnesses. The area 
is still contaminated; yet children 
play in the waters of the river. 

The second disaster was the 
chemical explosion in a high- 
level radioactive waste storage 
tank which occurred in Septem- 
ber 1957. This accident 
(sometimes referred to in the west 
as the "Kyshtym disaster," after 
a nearby town) was kept secret at 
the time and was not officially 
admitted by the Soviet gov- 
ernment until June 1989. This 
explosion dumped 18 million 
curies of radioactivity into the 
soil nearby and sent 2 million 
curies into a high fallout plume 
that scattered radioactivity over 
15,000 square kilometers (about 
5,900 square miles). More than 
10,000 people were evacuated. 

The third disaster was in 1967 
when a drought resulted in the 
partial drying up of a lake (Lake 
Karachay) which had been used 

See "Chelyabinsk" - p. 6 
























