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DIOXIN 

As a major U.S. chemical company with world-class 

research expertise, Monsanto is frequently sought out by 

government officials, the news media, the general public and, 

indeed, its own employees for opinions and information on a wide 

range of chemical issues. 

One such issue, currently the object of considerable 

public concern in Missouri, centers on the presence in the 

environment of minute amounts of a highly toxic, altogether 

useless chemical with the tongue-twisting name: 2,3,7,8, 

tetrachlorodibenzo-para-dioxin, or TCDD. Frequently called by 

its generic name, "dioxin," this substance belongs to a class of 

chemical impurities which can be formed unintentionally as 

contaminants during the manufacture of certain pesticides and 

industrial chemicals. Research results have recently 

established that most combustion processes like power plants, 

municipal trash incinerators, automobile engines, and even wood 

burning fireplaces, also produce measurable amounts of various 

dioxins, including TCDD. The formation of 75 different dioxin 

compounds is chemically possible, but we will focus here on only 

one, TCDD, which we will refer to as simply "dioxin." 

In 1971, waste oil containing this dioxin, later traced 

to a now defunct pharmaceutical plant in southwest Missouri, was 

sprayed on the ground to control dust on many dirt roads in the 

community of Times Beach and in several horse arenas as well. It 
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recently has come to light that dioxin-contaminated soil from 

the horse arenas was subsequently removed and used as fill dirt 

at residential sites, thus creating additional contamination and 

increasing the possibility of human exposure. 

Monsanto's knowledge of the Missouri dioxin situation is 

limited to what has been reported in the news media. However, a 

number of company scientists are knowledgeable in the chemistry 

and the environmental, toxicological and human health effects of 

dioxin. We are further familiar with a substantial amount of 

scientific information that has been generated and reported by 

independent researchers on this subject. 

The following brief summary of the animal data, human 

health information and environmental characteristics of this 

substance, as excerpted from the scientific literature. 

Animal Data 

The "acute animal toxicity" of dioxin -- that is the 

amount that will cause immediate poisoning -- differs 

considerably from one animal specie to another. In the guinea 

pig, the laboratory animal found to be the most sensitive, a 

single oral dose of an extremely minute amount (in the 

billionths of an ounce range) may prove fatal. However, other 

test animals, such as rabbits, dogs and hamsters, can tolerate 

doses ranging from 100 to more than seven thousand times that 

which can kill a guinea pig. 

Laboratory studies also have shown that some test 

animals, fed daily doses of dioxin in their diets for prolonged 
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periods of time, have experienced other serious health problems 

includi~g cancer and birth defects. Human Health Information 

From the human experience, it's clear that man is much 

more tolerant of dioxin than most animal species. since no 

human is known to have died from dioxin poisoning, the amount 

required to kill a human is unknown. However, much is known 

about other human health effects. 

To cite the most recent article, the Journal of the 

American Medical Association reported on Oct. 15, 1982, that 

there is no scientific evidence that dioxin has caused cancer or 

birth defects in humans. 

This statement is based in part on findings from many 

health studies, some done recently, on sizeable groups of people 

known to have been exposed to relatively high levels of dioxin, 

going as far back as 30 years. These studies found no increased 

cancer rates or other long-term health problems except a 

persistent acne-like skin condition attributed to exposure to 

dioxin. 

This skin condition, known as chloracne, is the hallmark 

(or visible indication) of both acute and chronic toxic exposure 

to dioxin in humans. Chloracne manifests itself shortly after 

exposure (usually within two to three months) and, in its milder 

forms, is characterized by clusters of blackheads over the 

cheekbones, around the earlobes, on the face, chest and back. 

In severe cases, pus pockets, large cysts and scarring have 

occurred. In some industrial workers, chloracne has persisted 
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for up to 30 years, but mild cases usually clear up shortly 

after exposure ceases. 

In summary, the preponderance of medical evidence 

published in the scientific literature indicates that chloracne 

will manifest itself as the first clinical symptom in humans 

exposed to toxic levels of dioxin. In the absence of chloracne, 

other adverse effects are improbable. 

Environmental Characteristics 

In the environment, dioxin tends to bind itself to soil 

particles making it a fairly immobile substance. It is not 

mobile or soluble in water either. Rather, it settles to the 

bottom of rivers and streams, binding itself to the silt or 

sediment. This characteristic prevents it from contaminating 

drinking water supplies. However, fish that feed on the 

sediment can become contaminated. In recognition of this, the 

u.s. Food & Drug Administration has established 25 

parts-per-trillion as the maximum amount of dioxin permitted in 

fish for human consumption. u.s. Environmental Protection 

Agency regulations currently permit the sale and use of 

herbicides containing up to 100 parts per billion of this 

contaminant. Using up-to-the-minute technology, the chemical 

industry now produces herbicides typically containing only 

one-tenth this amount. 

Dioxin is a solid material with a high melting point, 

(about 500 degrees Fahrenheit), thus it does not generate fumes. 

This means exposure through inhaling the substance is not a 
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concern. The most likely route of human exposure is by 

absorption through the skin from direct skin contact with 

contaminated soil. Ingestion is also possible, especially by 

childre~ who tend to put their fingers in their mouths. 

Sunlight destroys dioxin's toxic properties rapidly on 

plant and soil surfaces. The length of time required to break 

it down into harmless components below the surface ranges from 

several months to many years, depending on a number of 

variables. 
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TEXT 

Dr. V~ron Hou~ 

"Contact with soil containing dioxin would lead to some 
health effects. There are no adequate studies in humans so 
we ha~e to rely on animals models. We believe however over 
the long term the range with individuals should not be, in 
resid¢ntial areas, associated with dioxin in parts greater 
than one part per billion." 

"What the known health affects of dioxin in humans? The only 
known, effects is chloracne - a specific skin condition, but 
that is not to say that none exists because the studies have 
not been done in humans." 

I am not saying that we are only worried about a skin 
disease. We are worried about the overall long term effects 
of dipxin with all we have to go on in animal studies at the 
moment beCaUSE! the studies in humans are not done." 

What happens if people stay at Times Beach? 

Reply Anne Buford. 
Plans not worked out but we have precedent where people 
liYe in private residences inside a national park today. 

\Jhat are the elean up options? 

Reply Anne Burford. 
--Placed on superfund priority list 
--Law says to go out and investigate what is the most cost 
effective solution ... in coopertion with state government. 
--Need 10% matching from state. 

Are you setting a precedent for other communities? 

Reply Ann Burford. 
No:' Each site different. 

What are levels at "Times Beach"? 

Reply Anne Burford. 
CDC says that based on their review they could not remove 
the health advisory that they issued in December. 

If the 1 PPB not a guide for health protection, why does EPA 
continue to use that as a benchmark? 

Reply Willaim N. Hedeman - U.S. EPA Superfund. 
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We are not using the I PPB as a benchmark. I realize that 
that memo has been widely circulated. It was part of a 
staff briefing package to Mrs. Lavelle that focused more 
on the initial testing to which we would focus our 
analytical capabilities. 
In each case we are going to do a risk assessinent: of the 
site. No such risk assessment as yet on any of these 
sites in Missouri and we would not be in a position to do 
one for Times Beach until alternatives have been analyzed, 
and each alternative has been looked at in terms of risk 
assessment. 

The exposure of people at a site could be so remote that I 
can conceive that we would not be cleaning up to one part 
per billion or less. 

Which would mean that you would be loosening the standards? 

Reply Willaim Hedeman. 

There is not standard to loosen. We have an approach on a 
site by site basis and each site will have a level of 
clean up established following a risk assessment thru our 
peer review process in EPA and in consul tation ~Ii th the 
Center for Disease Control. 

What does the sampling indicate? 

Reply Dr. Vernon Houk. 

1. Problem primarily associated with the roads, the shoulders 
of the roads, and the ditches along the road. 

2. Very little movement of dioxin by flood. 

3. Dioxin is not water soluble and moves only with dil;t. 
Very little erosion by flood. 

J 4. Hjgh levels under blacktop. 

5. Vtrtua1ly none with association with the houses. 

(Reat prepared report subQitted to EPA) 
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