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threat batted about with abandon 

By SPENCER HElNZ 

ROBABLY because an amount 
the size of a grapefruit is suffi- 
cient to erase a city, plutonium 

that plutonium is the 
on Earth. Others say 

The toxicity question has sparked skir- 
mishes in The Oregonian’s letters to the edi- 
. tor column, and points of agreement have 

not been easy to locate. 
For example, Thomas R. Miller of 

Northwest Portland wrote that plutonium 
”is the most toxic substance known t0-m It 

has been estimated that one pound sf plutoni- 
um, properly distributed, is capable of giving 

lung cancer to the entire U.S. populati0~” 
A week later, Jon R Skinner of Southeast 

Portland claimed Miller‘s letter contained a 
‘‘gmss error. one which has been trotted out 
repeatedly by the anti-nuclear lobby for years 
.- that plutonium is the most toxic substance 
known to man.” Skinner said plutonium’s 
chemical tadcity was low: about onetrillionth 
as toxic as botulinus toxin, and only about 10 
times as poisonous as caffeine. 

Nancy L. Nesewich of The Hanford Clearing- 
house, a W o r d  watchdog organization. 
replied that most people believe plutonium is 
dangernu, that disagreement lies in the extent 
of its danger, that a tiny particle of inhaled plu- 
tonium lodged in the lung invariably wil l  cause 
lung cancer, and that Glenn T. Seaborg. one of 
the discoverers of plutonium 239 in 1941, once 
said this: 

“Plutonium is fiendishly toxic. It is 1.000 
times more deadly than nerve gas and 20,OOO 
times more deadly than cobra venom.” 

At this point, people who care about cobras 
and coffee are asking themselves: How could 
the same substance that Jon Skinner says is 
only 10 times more poisonous than caffeine be 
also Z0.W times more deadly than the venom 
of a notoriously dangerous snake? 

Asking Glenn Seaborg at University of Cali- 
fornia at Berkeley about the cobra venom 
example seemed a good place to start 
‘7 didn’t say that,” he said. “I don’t know 

ahex ‘kt csiix fmq”  
Seaborg said what he really believed was 

that the average person did not need to lose 
sleep over the chances of exposure to Pluto- 
nium. But he added that any meaningful dis- 
cussion of plutonium’s toxicity should deal not 
with its relatively low chemical impact, but 
rather with its longer-rauge effects as a source 



of radiation. 
In other words, the argument that pluto- 

nium is not dangerous because it normally 
causes no immediately noticeable health effects 
does not mean plutonium cau do no serious 
damage. 

So it seemed a good idea to widen the dis- 
cussions with Seaborg by including two Gtlier 
scientists familiar with plutonium. One was 
RonaldL. Kathren, a Battelle Pacific North- 
west Laboratories scientist at W o r d  
who is researching plutonium’s b 
logical aspects. The other was 
Dr. John W. Gofznan, a p 
fessor emeritus of medi- 
cal physics at the Uni- 
versity of California at 
Berkeley: a co-disco- 
verer. with Seaborg. of 
uranium 233, and the third 
chemist in the world to work 
with plutonium. 

The first order of business is 
to explain what is meant by “tax-. 
ic,” as in “most toxic substance on 
Earth.” 
h normal usage, calling plutonium 

“toxic” leaves people with the impres- 
sion that the substance causes immediate 
ly noticeable effects, which is not the case. 
Unlike things normally thought of as poison, 
swallowing or touching plutonium is not at all 
likely to sicken or maim or kill a person within 
minutes or hours or days or months. In other 
words, from the standpoint of its chemical tox- 
icity, it is not very harmful. 
Oii the othar hand, many questions remain 

unresolved about possible long-range genetic - _  
See PLUTONIUM, Page 84. ‘ 
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.PLUTONIUM, from Page B1. 

effects from plutonium and other radioac- 
tive materials. Meanwhile, tests paid for by 
the U.S. Department of Energy - which pro- 
duces plutonium at Hanford and elsewhere 
- scggest strongly that phtonium can be a 
potent cause of cancer if it gets into the 
body. 

For example, research at Hanford‘s Bat- 
telle Pacific Northwest Laboratories has 
demonstrated that 20 out of 21 beagle dogs 
that inhaled about lfkmillionths of a gram of 
plutonium 239 oxide developed lung cancer 
and died an average of six years after e x w  
sure. “That is around 20 times at least - and 
more like 100 times -more than the amount 
we see in people with occupational expo- 
sures to plutonium, and there are very few 
of those people.” Kathren said. 

The animal studies raise the question of 
whether inhalation of a microscopic speck of 
plutonium can also c a m ?  r in humans. 

aware of.no publish& h in which plute 
nium exposure has been irrefutably tied to 
cancers, they say the generally accepted 
thinking is that exposure to any radioactive 
material increases the risk of developing 
cancer. 

And that raises the question of whether 
much plutonium is out there in the first 
place. Experts agree that worldwide weap- 
ons testing over the years has sprinkled the 
planet with several tons of micrmopic 
specks of plutonium 229, which takes about 
240,OOO years to decay to less than onethou- 
sandth of its original radioactivity. 

Because plutonium’s primary threat 
comes from alpha particles, a type of radia- 
tion that penetrates matter poorly, plutoni- 
um is not considered a big hazard as long as 

Although sc i enws  WI T say they are 
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PI uton i urn deadly, 
and deadly slow 

it is outside the body. A human’s normal 
outer layer of dead skin absorbs most of the 
impact and essentially “blocks” the radia- 
tion. 

But inside the body, alpha particles are a 
particularly damaghg type of radiation Plu- 
tonium can get into the body through inhala- 
tion, ingestion or cuts. 

That train of thought raises this question: 
Is plutonium actually getting into people and 
delivering radiation doses great enough to 
cause many cancers? That is open to much 
argument, mostly because comprehensive 
epidemiological tracking procedures have 
not been in place during the 43 years since 
Hanford prcduced the world‘s first plutoni- 
um for weapons. 

This lack of documentation allows for ar- 
guments with no end. For example, when let- 
ter-writer Miller says that “one pound of 
plutonium, properly distributed, is capable 
of giving lung cancer to the entire U.S. popu- 
lation,” that opens the floodgates to an 
equally rhetorical rebuttal from Hanford 
representatives, who have said, for example, 
that a single ejaculation contains enough 
spermatozoa to impregnate every woman in 
the United States. 

The point, they say, is that a substance 
cannot have an effect unless it has a way to 
act on the human body. 

‘The problem is one of delivery,” Kathren 
said. 

m’esuming that a radioactive particle of 
plutonium does get into the body, should a 
personcare? 

The experts say a person should care - 
but they add qualifiers. Determining the 
amount of harm depends, they say, on know- 
ing the precise isotope (plutonium 238.239. 
240 or whatever); its chemical form (plutoni- 
um dioxide, plutonium nitmte and so forth); 

c 
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its physical form (a liquid, a gas or a solid 
and its particle size); how it got into the‘oody 
(inhaled, swallowed, entered through a cut 
or injected directly into the bloodstream); 
and the dose. 

“The single most important kctor is how 
much,” Kathren says. 

In sum, plutonium perhaps is most “tox- 
ic” when inhaled as insoluble specks that 
are small enough to get past nasal passages 
and into bronchial tubes, but which are the 
right size to be stopped in the brochial pas- 
sageways. Such a speck can become stuck in 
the bronchial tube lining and bombard it 
continuously with alpha particles. 

(l?lutonium that gets into the bloodstream 
settles mostly in bone and the liver.) 

Although some people will say that plutc- 
nium in sufficient amounts “i&kiably” 
causes cancer, use of absolutes triggers fur- 
ther spasms of hair-splitting. 

The experts who strive for theoreticai pre- 
cision will emphasize that any radiation 
exposure is generally thought to increase 
the chances that a person could develop can- 
cer but that no dose of any level can be said 
to serve as an automatic trigger. 

That means someone exposed at the age of 
80 would be more likely to die of sometbing 
else before developing the plutonium-related 
*cer than would a person exposed at the 
age of 10 - mostly because of the years it 
takes for cancers to develop. 

In other words, something el& could kill 
before the plutonium came into play. 

It might be 1 million times too much caf- 
feine. 

It might be a spoon in a tavern fight. 
It might be a senior public relations spe- 

cialist from outer space. 
It might even be a snakebite with a trace 

amount of deadly cobra venom. 


