








International
Cooperation

in Regulating
Toxics

ostlr
)"

I n the last few years, eight countries in-

cluding the United States have passed
laws restricting the introduction of new
chemicals. Others are considering doing
so. Such legislation proves that many coun-
tries besides the United States recognize
the hazards as well as the benefits of the
revolution in synthetic chemicals that has
taken place since about 1945,

Yet the Amarican legisiation is the most
comprehensive, and consequently seems to
have caused the most concern among non-
U.S. observers. Moreover, despite our dem-
onstrated willingness to cooperate with
other chemical-manufacturing nations in
developing a variety of mutually acceptable
standards, some critics charge that the U.S.
has gone ahead on its own, establishing
procedures which essentially ignore the
advice of our major trading partners,

in effect, say the critics of the Toxic Sub-
stances Control Act, the U.S. appears to be
telling other chemical-manufacturing coun-
tries: "This is the way we are going to regu-
late—we can’t wait for you to catch up.”’
They apparently believe that we are using
TSCA to shield the American chemical in-
dustry from international competition. They
believe that, without having had the hon-
esty to admit it, we have erected a new
trade barrier that does not depend on im-
port fees, but upon unreasonable and in-
flexible requiremants.

There is no solid basis for such suspi-
cions. in fact, one’s perspective of the bar-
rier changes depending upon which side of
the border one is looking from. Our own in-
dustry claims unfair treatment because our
proposed rules for premanufacture notifica-
tion do not require the reporting of new
chemicals contained in imported articles.
However, | can understand how the con-
cerns of some foreign nations could arise.

First, it is true that some of the provi-
sions of TSCA do not aliow EPA very much
discretion. These are not necessarily fixed
for all time; but for the present, EPA has
absolutely no choice in following many of
TSCA's basic mandates.

For example, we are prohibited by law
from withholding health and safety studies
submitted to EPA under TSCA unless re-
vealing them will disclose process or for-
mulating information. This provision has
been the subject of vigorous criticism by
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companies in other nations. In fact, how-
ever, it was one of the most controversia!
issues during Congress’ deliberations on
the Act and its resolution was key to final
passage. We strongly support this provi-
sion and intend to apply it equally to
domestic manufacturers and importers.
This, by the way, is another issue where
U.S. industry argues that they wiil suffer to
the benefit of their foreign competitors. The
health and disclosure requirement, they
say, will become a one-way flow of informa-
tion. In effect, they fear that the U.S. indus-
try will become the testing laboratory for
the worid, at great expense to U.S. com-
petitiveness.

Behind this provision lies much public
skepticism about the integrity of American
government agencies in regulating private
industry. Again and again—with industries
ranging from raifroads to nuciear power—
critics have charged that government and
industry have held back from the public
information that was used in decisions
affecting the public. Against this back-
ground, a host of private citizens—many of
them as expert in their field as any govern-
ment or industry specialist—have de-
manded access to data on which public offi-
cials made their decisions. Particularly in
the matter of chemicals, these citizens have
successfully argued that standards for safe-
ty and health have been set too leniently.
Working through the courts, they have man-
aged to force government agencies to
establish more stringent standards.

Reviewing the record, | believe that
many of these citizen actions have been
justified. Government today in America—
and increasingly throughout the world—
functions in an atmosphere of public doubt
and concern that requires the disclosure of
information.

In TSCA, Congress has directed that we
balance the public’s right to know against
proper protection of confidential business
information. Thus we recognize the force
of the argument for protecting a company’s
proprietary interests, and we believe the
regulations we have put in place and pro-
posed will safeguard legitimate trade
secrets.

Another area in which we have little dis-
cretion—because we are following orders
from Congress—is the application and
timing of requirements under the premanu-
facture notification provision of TSCA.
First of all, under the law these require-
ments apply to imported substances as well
as those manufactured in the United States.
Second, when EPA receives a premanufac-
ture notice. it normally has 90 days to re-
view it before the substances can be manu-
factured or imported. While the period may
be extended 90 more days for good cause,
this presents a time constraint that do-
mestic manufacturers, importers, and EPA
must live with.

On the other side of the equation there

are a number of aspects ot 1 SCA for which
EPA has been granted broad discretion by
the Congress. Some of these are obvious:
which chemicals will require testing or
other information under certain sections,
which chemicals must be regulated, what
form of control to require, what tests to
require for what effects, and so forth.

However, our test standards are not
etched in stone for one generation of
Americans to pass on to the next as cher-
ished national treasures. To the contrary,
the law requires EPA to review these stand-
ards annually for adequacy, and to revise
them as appropriate. It is through this
mechanism that EPA will be able to adjust
its testing standards to take into account
agreements reached as a result of the rec-
ommendations by the expert groups of the
Organization for Economic Cooperation
and Development.

We have a number of incentives to de-
velop an internationally consistent ap-
proach to the regulation of toxics.

First, regulation works both ways. In 1978,
the United States exported a total of $13
billion worth of chemicails. We imported
about $6.6 billion. We expect that surplus
of exports to be about the same or even
better this year. In a Nation whose trade
deficit in 1978 was $45 billion, any oppor-
tunity to earn $6 billion or more in trade is
clearly important. We do not want to jeop-
ardize this favorable balance by promulgat-
ing regulations that seem arbitrary to other
nations, just as we do not want them to do
this tous.

Second, we do not want to fence ourselves
off from non-U.S. chemicals because—in
doing so—we might deprive our own citi-
zens of a new product with enormous value
to health, convenience, or commerce. Much
as we might like, in the interest of the na-
tional ego, to believe that American scien-
tists are the best in the world, we racognize
that they have no monopoly on chemical
innovation, and we are anxious to secure
for our citizens the benefits of scientific
discovery no matter what the source.

Third, we recognize that other countries
will be developing useful data which will be
of value to us in assessing the risks of
chemicai substances. With the scarcity of
testing facilities and personnel, it makes
sense to work toward exchange of data
rather than duplication of costly testing.

in short, we see no advantage—and
some disadvantage—in treating chemical
manufacturers from other nations more
rigorously than we treat our own com-
panies. Apparently, some non-U.S. manu-
facturers fear that American companies will
have an advantage in dealing with EPA, for
example, in pre-notice consultations for
new chemicals. Ten years ago, there might
indeed have been some advantage of a

Continued to page 40
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Legacy
of
Poisons
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P oison. The word calls up an image of
sku!l and crossbones—symbolizing
death. This universally-recognized sign

of danger warns us to beware.

EPA and numerous other Federal
agencies have legislative mandates to
contro! poisons which are transmitted in
many ways: food, medicines, cosmetics,
kitchen utensils, and even playthings can
be agents of illness or death.

Poisons have been killing and sickening
people for centuries. In the Second Cen-
tury B.C., Nicander, the Greek poet and
physician, wrote about poisons and anti-
dotes in his poem Alexipharmica. Nicander
knew nothing of PCB's, PBB’s, and other
deadly acronyms that dot our modern land-
scape. He did know, however, that some
substances harm while others heal.

Then as now, poisons were hardly
scarce. Plants, animals, and minerals all
contain ample sources of deadly materials.
The Mesopotamians had a goddess of
potions and poisons in the Fourth Century
B.C. Ancient Egyptians knew the uses of
snake venoms and puffer fish poison.

Toxins, which are biological substances,
not synthetic or natural chemicals, appear
in water as far back as the Scriptures.
Some interpret Moses’ parting of the Red
Sea as the first known reference to a ‘‘red
tide.”" the explosive growth of poisonous
algae that periodically menaces the food
chain and water supply in many parts of
the world. Even with modern scientific
analysis, no exact cause can be isolated
for this phenomenon, which results in
massive fish kills and occasional deaths
among people who eat the contaminated
seafood.

Deadly air poliution is not solely a
product of modern iife either. Many of
the residents of Pompeii who died when
Vesuvius erupted were asphyxiated from
the fumes belched by the velcano before
the ash and lava covered their bodies.
Erupting volcanoes preduce many gases
including fluorides, sulphurous fumes,
ammonia, and chlorine.

A bacterium called Clostridium botu-
linum causes botulism, a frequently lethal
disease due to one of the strongest toxins
known. Scientists estimate that a single
ounce could kill 80 million people.

Yet many substances are benign unless
ingested in very large amounts. An old
Hindu proverb says, ""Even nectar is poison
if taken to excess."

Some toxics are elements that, in trace
amounts, are essential to human nutrition,
such as copper and zinc. Arsenic and fluo-
rine can be beneficial in minimal amounts.
The toxicity of many substances is influ-
enced by the presence of other elements or
compounds that affect the body’s mecha-
nisms for absorption, excretion, and me-
tabolism.

The actions of poison on the body can
be immediate or long-range. Acute poison-

‘ing often is immediate and severe, as a

result of a substantial dose or exposure.
Chronic poisoning, as a result of lengthy or
repeated exposure to smaller amounts of
poison, is more subtle and harder to trace
10 a causative factor. The symptoms may
resemble natural aging or mimic numerous
diseases. in some cases chronic effects
may show after long periods of exposure
with no intervening symptoms, or years
after exposures have stopped.

In addition to its role as a poison a sub-
stance may be a carcinogen, a teratogen, or
a mutagen. Chronic exposure to poisonous
substances can [ead to cancer many years
after the exposures have stopped and other
signs of poisoning have disappeared. As
teratogens, poisons may act on the devel-
oping fetus, causing birth defects such as
malformed limbs. The mutagenic effects of
poisons may be the most lasting because
they damage the genetic material, causing
irreversible changes that can be passed on
to future reproductive generations. On the
other hand. carcinogenic and teratogenic
effects occur in the bodies of the exposed
person.

Benzene is an extremely high volume
industrial chemical, amounting to an annual
production of some 10 billion pounds.
Several toxic effects have been attributed
to this compound. Different epidemiolog-
icat studies implicate this chemical as
showing carcinogenic effects in humans
exposed to high levels of the chemical in
the workplace. It is curious that experi-

mental animal studies have failed to show
this effect. Benzene also appears to break
the chromosomes, but mutagenic effects
have not been noted.

A group of chemicals which have been
implicated as producing multiple adverse
effects are the metals. For instance, birth
defects have been induced by mercury,
lead, and cadmium. Both mercury and lead
are toxic to the nervous system. Cadmium
damages the kidney, There aredata indi-
cating carcinogenic effects of arsenic,
cadmium, beryllium, and lead. Like
benzene, the data on the carcinogenic
effects of arsenic are limited to observations
in humans, but excess cancers have been
reported following occupational and medi-
cal exposures as well as general environ-
mental exposures through the drinking
water. Various types of mutagenic effects
have also been reported for some of the
metals in certain test systems.

Exposure to plant and animal poisons
has not increased greatly over the years.
There are still snake-bites and cases of
children eating hemlock (the poison used
to kill Socrates), but hardly in epidemic
numbers. However, changes in lifestyle and
working conditions bring an increasing
number of people in contact with poisons
that are derived from chemicals and min-
erals. These are also the substances most
likely to fall under government regulation.
Following are summaries of some well-
known poisons.

Ammonia—This gas with its penetrating
odor is common in Nature as a constituent
of air, volcanic gases, and the deterioration
of animal matter. It was said to have been
first prepared at the Temple of Jupiter
Amon by Egyptian priests by heating the
horns and hooves of animals. During the
Middle Ages it was distilled from deer
antlers and for this reason has sometimes
been called ‘spirits of hartshorn.” Pure
ammonia was prepared and described by
Joseph Priestley in 1774. It is used in
cleaning, bleaching, to extract plant dyes,
and as a liquid refrigerant. Fumes can be
lethal in a few minutes time. The liquid also
is dangerous if taken internally, depending
on the quantity.

Arsenic—The famous toxic used by the
spinsters in Arsenic end Old Lace was
known in some forms even to the ancient
Greeks. It was used as a complexion en-
hancer and as an ingredient in depilatory
preparations by Victorian ladies. Peasants
in the Alps believed that arsenic was good
for the health and acted as an aphrodisiac,
if taken in slowly increasing amounts.
Cesare Borgia had a specially-designed
signet ring that opened to reveal a com-
partment for carrying arsenic. Arsenic has
been used to treat syphillis and yaws. Small
amounts are used as growth stimulators
for pigs and poultry. Some is found natu-
Continued to page 35
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naturally-occurring biochem-
icals such as insect sex lures.

These pest-control methods
are basically different from con-
ventional pesticide chemicals,
which are inherently toxic—one
reason EPA has adopted the
term “biorational” in describing
biological pest-control meth-
ods. They work on the target
pest by means other than poison-
ing and thus generally are nar-
rower in the range of life forms
they affect.

President Carter underscored
the importance of biorational
pest controls in his 1976 Envi-
ronmental Message to Con-
gress, which encouraged pest-
management techniques that
*emphasize the use of natural
biological controls like preda-
tors, pest-specific diseases,
pest-resistant varieties, and
hormones.”

The Agency’s rules for regis-
tering these products are ex-
pected to be geared to the spe-
cial nature of biorational pest-
control agents, and thus may
exempt them from some tests
required for registering conven-
tional chemical pest-control
compounds.

‘‘Biorational agents can aug-
ment—in some cases supplant
—the use of toxic chemicals in
controlling target pests without
affecting beneficial insects,
wildlife, and humans. This
makes them extremely attrac-
tive from an environmental as
well as crop protection point of
view,'’ said Steven Jellinek,
EPA Assistant Administrator for
Toxic Substances. He was ad-
dressing the opening of a new
California plant for the produc-
tion of a biologically-based
pesticide.

The Federal pesticide law
“‘clearly mandates EPA to take
a direct, active role in promot-
ing the development and use of
biologically integrated alterna-
tives for pest control,”” Jellinek
added.

Here are some examples of
biorational agents that already
have received EPA approval for
either regular or experimental
use:

® Phytophthora citropthora—a
mold being tested for use

against the milkweed vine, a
major plant pestin Florida
citrus groves.

® Housefly pheromone—a fe-
malie sex attractant used to con-
fuse the male housefly and help
limit reproduction. Approved in
1974 for commercial use.

® Agrobacterium radiobacter—
a benign strain of bacteria that
takes over a plant, preventing
killer bacteria from getting a
toehold. EPA approved this bio-
logical agent earlier this year for
use against “‘crown gall,”” a dis-
ease that now destroys 10 per-
cent of nursery fruit trees on the
West Coast.

® Nuclear Polyhedrosis virus—
one strain helps kill the Gypsy
Moth, which can defoliate
whole forests. Approved in
1978.

® Cytokinin extract of seaweed
-—by supplying an extra dose of
a natural plant growth regulator,
this chemical produces bigger
tomatoes. Approved in 1977.

® Bacillus thuringiensis—a bac-
terium that controls many fly
and moth larvae. Originally ap-
provedin 1962.

EPA experts emphasize that
while promising results have
been obtained, none of the bio-
rational agents represent a true
panacea for all pest-control
problems. They can help con-
trol pests, but in many cases
other methods—such as con-
ventional chemical pesticides
—also are necessary.

Unlike traditional pesticides,
biorational agents are not in-
nately poisonous, thereby
threatening other ''non-target’’
forms of life. They usually affect
only a single pest. Their weap-
ons range from diseases to
defensive tactics against crop
invaders.

While they have potential ad-
vantages, biorational agents
now comprise less than one
percent of the 35,000 pesticide
products sold in the United
States. Nine are registered by
EPA, and nine more are being

tested under experimental use
permits. (EPA has not regulated
anti-pest predators—such as
ladybugs used against aphids—
under the Federal pesticide law,
and plans to formally exempt
these from regulation in the

- future.)

With a policy statement is-
sued in May for public com-
ment, EPA set forth a frame-
work for speeding approvals of
new biorational products—thus
helping to get them into users’
hands faster than otherwise
might have been the case. The
Agency will “‘take into account
the fundamentally different
modes of action of biologicals
and the consequent lower prob-
ability of adverse effects from
their use,”’ the statement said.

In implementing the policy,
EPA is developing guidelines
that spell out testing require-
ments for registering bioration-
al pesticides. These should be
proposed by January, 1980.

Also, with EPA funds the
American Institute of Biological
Sciences is creating a panel to
recommend testing to weigh
possible human health hazards
of biorational pesticides. This
panel is expected to consist
mainly of experts from the med-
ical microbiology and proto-
zoology community. The rec-
ommendations are expected by
January, 1980, and wil} assist
the Agency in drafting human
safety testing guidelines for
biorational agents.

Critics have charged that
EPA has made it unnecessarily
difficult to register biorational
agents. The Agency, according
to these critics, applied the
same rules used for conven-
tional chemical pesticides, re-
quiring costly, and unneeded
tests by developers and produc-
ers of biorational products.

EPA’s new approach repre-
sents a ‘radical departure from
the past,”’ Jellinek said, "‘when
the Agency often required much
of the same testing and other
data for biorationals that it
required for conventional
chemicals.”

‘l am confident that the steps
we are taking now will resolve
this situation, and further stimu-
late private-sector interest in
developing more of these prod-
ucts,”” Jellinek said. "These bio-

rational products should be-
come a small but crucial ele-
ment in the Nation’s pest-
control arsenal, and we are rec-
ognizing them as such.’’ In his
California speech, Jellinek cited
three reasons why biorational
pesticides should be expanded:

® Increased emphasis on

the use of integrated pest man-
agement (IPM) strategies for
pest control;

® Growth in scientific evi-
dence pointing to possibly seri-
ous health and environmental
hazards caused by exposure to
some of the most widely used
toxic chemical pesticide
compounds.

o More and more signs that
many of the most damaging
pests—the cotton bollworm far
from alone—have become
steadily more resistant to con-
ventional chemical pesticides.

**Certainly there still will be
a great deal of room for innova-
tion in the development of ever
safer, more effective conven-
tional chemicai pesticides,””
Jellinek noted.

Jellinek doesn‘t see the bio-
rationais as just bugs battling
bugs. ““They can play a major
role in a systems approach that
employs a variety of pest-con-
trol methods ranging from
creatures to chemicals to
computers.”’

This system method—inte-
grated pest management—
includes both the use of natural
controls and synthetic chemi-
cals among the farmer’s pest-
control tools. “IPM means more
emphasis on a variety of tech-
niques for pest contro/—not
eradication,” Jellinek said.

Because the IPM approach
takes into account the tota! en-
vironment of a crop, there will
be more and more ways for a
narrow-spectrum, biorational
pesticide to fitin,”" Jellinek
said. "As pest control becomes
more and more scientific, this
new generation of pesticides
should be an indispensable tool
in helping to get the job
done.”' O
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comftortablie with people con-
suming organisms with their
water, at that rate.

So generally speaking, we
tend to discourage the use of
these where there is a good cen-
tral system that is profession-
ally operated and there is a
good surveillance of the quality
of water.

We recommended to the Ad-
ministrator the use of granu-
lated activated carbon in bed
form either replacing sand or
following sand filters in conven-
tional treatment plants now be-
cause it is able to remove a
broad spectrum of trace organ-
ics at the least cost compared to
any other alternatives.

But there are certain types of
waters that make it necessary to
examine the options you have
for reducing organics. In certain
locations you may have one or
two specific pollutants, and
aeration may be the way to do
the job. In another place it may
be a warm climate like Miami’s
where you have a lot of color
material in the water and thus
the biological activated carbon
created by adding ozone ahead
of the carbon beds may be a
sensible thing to do.

There is no one answer to al!
problems. But, as a starter the
granulated activated carbon is
the best approach. Of course
you have to do pilot plant work
in each location to sort out
which is the most cost-effective
series of treatment processes.

irk

We're doing pilot work here on
the Ohio river water and in
many other places throughout
the United States where there
are problem areas.

in

We are doing different sized

piiot plant testing. There are

several where we are doing

small column work, such as

we're doing here in the Envir-
- onmental Research Center.
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There are others in Jefferson
Parish, La.; Manchester, N.H.;
the Passaic Valley Water
Commission in New Jersey and
in the City of Cincinnati, where
we are doing large-scaie pilot
plant work, working with the en-
tire plant or with several million
gallens a day flow through cer-
tain standard module filters.
Woe have tried to have this work
going on where there are vari-
ous kinds of problems, so we
get a coordinated national
program that will help people
or utilities with similar prob-

lame in all thaco arase

and convert it into drinking
water. We're researching it and
that work has gone on for many
years in this center. It was orig-
inally called advanced waste
treatment, and we are now
working with the City of Denver
to see if we can use a series of
these treatments or processes
to make such water potable,
that is, drinkable.

In the preamble to the proposed
regulation for control of trace
organics the administration has
articulated the basis for the
proposal including the cost and
the benefits. In July, 1978, a
supplement was published in
the Federa! Register to update
the information, particularly as
it relates to the health and the
risk assessment. We have es-
tablished that it's not easy to
quantify the health risk, and
therefore, we had to project the
possibility of cancer being
formed from ingesting water
with carcinogens in it. The in-
tent is to minimize those car-
cinogens within economic lim-
its that people will accept.

Soit’'s a matter of knowing
which waters have carcinogen:
and then attempting to treat the
water to reduce those as much
as possible without losing som
other benefit, such as the usa
of chlorine which coinciden-
tally controls communicable
diseases but also forms the
carcinogen, chloroform. That
kind of a trade off has to be
watched carefully to impiement
the control of chloroform
throughout the thousands of
systems that we have responsi-
bitity for.
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There have been epidemiological
studies to see if there is a rela-
tionship between the pollution
load in the raw and finished
water and cancer rates in those
cities. There has been some
indication that where heavy
chlorination has taken place
over many decades, there is a
higher cancer rate among the
people using that water.
Beyond that, it is difficult to say
precisely what influence up-
stream organic poliution has
caused on the cancer rates. The
effect of changing the chlorina-
tion practice or not using it
until you have employed granu-
lated activated carbon to take
out what we call the mass
organics that chlorine reacts
with to form chioroform, is
difficult to say precisely. But
we feel that there is much to be
gained by controlling these na-
tive compounds (from dead
leaves and humus) so that sub-
sequent disinfection, be it
chlorine or ozane or chlorine
dioxide, will not have much ma-
terial to react with. This re-
duces what we call chlorinated
or halogenated by-products,
which we believe are partly re-
sponsible for this increase in
cancer rate. So the granulated
activated carbon filters are an
integral part of the strategy for
reducing the rate that may be
coming from water.

Yes, it is not uncommon that
one solution to a problem cre-
ates another problem. It's awful
hard to anticipate all of these,
but we must realize that a ma-
jority of the 40,000 water utili-
ties use chiorine in relatively
modest amounts and on rela-
tively good water and do not
have many by-products as a
consequence of its use.

It is mainly in areas where
there is a heavy concentration
of natural organics or indus-
trial and municipal waste water
—where people have used
more and more chlorine to
overcome the tastes, odors, or
color in water—that by-prod-
ucts have been excessively
formed. Fortunately, that's in a
very limited number of places.
So that the net bensfit of dis-
infecting with chlorine to
control communicable disease
over the fast six or seven
decades has been tremendous.

| do think that we leaned too
heavily on chlorine by itself and
had not used enough physical
means of taking things out first,
including sand filters and gran-
ulated activated carbon filters.
That would have helped tre-
mendously. That's what the
Europeans attempt to do. They
make their water virtually like
good deep ground water before
they disinfect it—if they dis-
infect it atall.

The death rate from typhoid
was very high in 1900 in this
country, around 35 per 100,000
persons. Butby 1920 it had de-
clined to 8 per 100,000 and by
the 1930’s the rate was below

1 per 100,000 in large cities.
And there were other water-
related illnesses that were
greatly reduced at the same
time. The whole story was one









Controlling
Toxics

By Truman Temple

Exactly 100 years ago Peter Collier, the
chief chemistat the U.S. Department
of Agriculture’s Division of Chemistry,
decided to do something about the ram-
pant adulteration of foods in the United
States. A hodgepodge of State laws pro-
vided scant protection. Collier saw the
need for Federal action and drafted a bill
to provide it.

During the next 25 years more than 100
bills were introduced in Congress to cope
with the situation. A handful of measures
were approved around the turn of the cen-
tury dealing with the problem in piecemeal
fashion, but the most significant action
came in 1906 with enactment of the Food
and Drug Act and the Meat Inspection Act.

These were the first important Federal
laws in this country dealing with “"toxic
substances,”’ for they sought to prevent the
distribution of consumer products that
contained, for one reason or another, some
very potent poisons. Prompted in part by
illness and death among U.S. troops who
had eaten contaminated meat during the
Spanish-American War, and laterby a
series of articles and books on abuses in
the meat-packing and patent medicine in-
dustries, the laws enabled the government
to proceed in Federal courts against in-
jurious food preservatives. They halted

numerous abuses in patent-medicine traffic.

They prodded food processors into seeking
better sanitation and sterilization. But the
growth of many industries in the 20th cen-
tury involving chemicals made it clear that
other legislation would be needed and the
Federal Government's regulatory role
broadened. The Federal food, drug, and
cosmetic law was rewritten in 1338 and
subsequently amended several times. In
addition, many other laws dealing with
toxic materials of one kind or another were
enacted. Ultimately, five major Federal
agencies were created to administer some
15 different laws on the subject of toxic
materials.

By far the most active period for legis-
lation was the decade of the 1970’s. Meas-
ures enacted by Congress during this
period have been prompted by widespread
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public concern over environmental damage,
by the consumer protection movement, by
lawsuits, and by advances in medicine that
stressed the need for preventive steps to
shield the public from harmful chemicals,
rather than costly clean-up activity after
the damage has been done. Part of this
philosophy reflected a'shift in emphasis
within the medical profession in dealing
with cancer. Many physicians and research
professionals felt that more emphasis
should be placed on keeping carcinogens
out of man’s environment rather than on the
‘“cancer cure’’ approach. Buttressing this
view was the widely-circulated Surgeon
General’s report that had linked cigarette
smoking with lung cancer, heart disease,
and other ailments.

The Environmental Protection Agency
has played a prominent role in adminis-
tering many of the new laws dealing with
various aspects of toxics since EPA’s
creation in 1970. The most directly in-
volved of these laws, of course, are the
Toxic Substances Control Act (TSCA} and
the Resource Conservation and Recovery
Act, both enacted in 1376, Others also
dealing with toxics are the Clean Air Act,
the Clean Water Act, the Federal Insecti-
cide, Fungicide and Rodenticide Act
(FIFRA) of 1872, and the Safe Drinking
Water Act of 1974. (Contro! of toxics under
the Clean Air Act is described elsewhere in
this issue.)

One of the first problems that con-
fronts someone grappling with this ar-
cane subjectis: What is toxic? From a
medical point of view, just about everything
is if taken in large enough quantities. As the
16th century physician, Paracelsus, has put
it, ““All things are poisonous, for there is
nothing without poisonous qualities. Itis
only the dose which makes a thing poison.”’
Itis because toxics can be so broad!y de-
fined, and are so pervasive in our advanced
technology, that many agencies and laws
are involved in controlling them. However,
much of the focus in identifying and con-
trolling toxic substances today is on those
that may cause chronic and irreversible
heaith effects like cancer, birth defects, and
gene mutations.

(Radioactive materials, though they may
be highly toxic to humans, are handled
under separate laws for a number of
reasons. For purposes of definition, ex-
cess radiation is considered a physical
insult to the body, while toxic substances
are chemical insults. Also, 3 person may be
harmed by radioactive material simply by
proximity to it, whereas a toxic chemical
would have to be ingested, inhaled or
touched by a person to cause harm.)

EPA’s task in regulating toxics is com-
plicated by the vast numbers of chemicals
that have come into the marketplace in the
past three decades. Steven D. Jellinek,
Assistant Administrator for Toxic Sub-
stances, has pointed out that TSCA em-
powers EPA to gather basic information on
roughly 40,000 commercial chemical sub-
stances being made or processed by some
115,000 establishments.

Briefly, the law provides EPA with au-
thority to do these things:

® Review new substances before they are
manufactured to identify and prevent un-
reasonable risks;

® Require reporting of any significant new
uses of existing chemicals and limit or
prohibit any uses that might pose unreason-
able risks;

® Require industry to test certain chemicals
and categories of chemicals for adverse
heajth and environmental effects;

® Control the distribution and disposal of
any that pose an unreasonable risk to hu-
man health and the environment.

As required by TSCA, EPA last June
released the Nation’s first comprehensive
inventory of commercial chemicals manu-
factured or imported into the United States
during the past four years. The list will be
updated periodically. An idea of the rapid-
ity with which the whole chemical field is
changing and growing is indicated by the
number of chemicals on this initial list:
43,278 compounds manufactured or im-
ported by 7,420 organizations since
January, 1875.

Continued
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President
Seeks
New Fund

n response to the environ-
mental problem of hazardous
waste dump sites and oil spills,
President Carter has proposed
legislation to establish a multi-
million-dollar fund to help
clean them up.

At the same time the Presi-
dent asked for a supplemental
appropriation for Fiscal Year
1980 that would include $45
million-and add 70 jobs for EPA
to investigate and enforce
correction of hazardous waste
problems. The Department of
Justice also would receive $1.2
million and 30 positionsto
help it conduct investigations
and to initiate court actions
against illegal dumping or
spilling of wastes.

EPA Administrator Douglas
M. Costle, in a White House
press briefing, said the bili ad-
dresses a legacy of neglect in
which many thousands of tons
of hazardous chemical wastes
have been improperly disposed
of.

“These sites, with their con-
tents of long-lasting chemicals,
now represent time capsules
releasing, over time, their toxic
contents into our surface waters,
our groundwaters, and seriously
degrading our landscapes, and
that most essential element of
our life support system—our
water supply.’ he declared.

“These past abuses represent
threats against which our people
expect action. This bill is de-
signed to provide that action.’’

The proposed legislation au-
thorizes $1.625 billion in fees
and appropriations over a four-
year period. This would include
$250 million the first year, $375
million the second year, and
$500 miilion in the third and
fourth.

A system of fees on oil re-
finers and chemical manufac-
turers would provide an esti-
mated 80 percent of the fund,
with the remainder coming
from Federal appropriations.

The proposed measure would
require government notification
of spills and the presence of
abandoned hazardous waste
sites. it also would provide
emergency authority for the

government to clean up and
mitigate spills and contain the
waste at disposal sites. The
legislation would permit the
government to recover costs of
cleanup from liable parties, and
provide compensation to vic-
tims of oil spills, such as fisher-
men, for property damage or
loss of income from damage to
marine life.

The key financing system for
the proposal would limit the
fees that companies would pay
to three cents a barrel for oil and
petroleum companies and up to
one-half cent per pound on the
raw materials used to make
petrochemicals spilled and
found at hazardous waste sites.
Up to $1 per pound would be
imposed on frequently spilled
non-petroleum-based hazardous
substances that also are found
at hazardous waste sites.

The Administrator, noting
that the legislation still has to
go through the usual Congres-
sional process, said that both
EPA and the Justice Department
were stepping up enforcement
activities in the meantime re-
garding hazardous disposal
sites, under existing law, and
this is why the supplemental
funds in the current fiscal year
were requested.

““Both industry and consum-
ers have financially benefited
from cheap and unsafe disposat
practices in the past,’” Costle
declared, ""and therefore both
should share in paying for the
remedies we must now pursue.
However, the legislation con-
tains a number of safeguards
which ensure that the burden of
the fees will not be unreason-
able. Within four years, more-
over, the legislation will be
carefuily analyzed to see if the
funding provisions are ade-
quate.’’ At that time a report to
Congress, based on the analysis,
will include a recommendation
on the need for reauthorization.

Costle said a rash of recent
incidents resulting from im-
proper disposal of hazardous
wastes had made it clear that
action is needed to protect
public health and the environ-
ment. Citing the Love Canal
chemical waste disaster in
Niagara Falls, N.Y., where more
than 200 families had to be
evacuated, he emphasized that
present authority and resources
are a “confusing patchwork”’
that limit the government’s
ability to guard the public
against waste site hazards. [

Controlling Toxics
Continued from page 15

Hazardous Materials Transportation Act.
Last year DOT held hearings jointly with
EPA in a move to integrate some provisions
of the Act with the Resource Conservation
and Recovery Act.

The many laws and regulatory agencies
governing toxics have raised concern both
in industry and government over the com-
plexities of administration. In response to
this problem, a cooperative agreement two
years ago created the Interagency Regula-
tory Liaison Group {!RLG}, which now pools
the knowledge and resources of five Fed-
eral agencies working to control hazardous
exposure to toxics throughout our society.

The group consists of EPA, OSHA, FDA,
the Consumer Product Safety Commission,
and the Food Safety and Quality Service.
The formation of this coordinating unit was
in direct response to a promise by President
Carter to eliminate costly waste and dupli-
cation in government.

Through the IRLG, the five agencies are
developing compatible testing guidelines
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and a common approach to the problem of
assessing cancer risks posed by toxic sub-
stances. When possible, they are coordinat-
ing their research as well as their efforts to
keep the public informed about hazards to
health and safety.

An example was a report, ""Hazardous
Substances,” issued late last year describ-
ing actions four of the agencies are taking
to protect workers and the public from ill-
ness caused by unsafe manufacture and
handling of 24 chemical compounds.

“‘Our cooperative efforts,” explained Dr.
Eula Bingham, Assistant Secretary of Labor
for OSHA, ““mean that the government’s
left hand now knows what the right is doing
about these compounds. Instead of dupli-
cating one another’s work or perhaps even
laboring at cross purposes, we'll ba sharing
information and research, issuing comple-
mentary standards, and conducting joint
economic studies to control the dangers
from radiation, heavy metals, and
pesticides."”

Another example of interagency coordi-
nation was joint action by EPA, OSHA, and
FDA in 1977 to protect farmers, workers,

and the general public from possible
dangers of the pesticide dibromochloro-
propane {(DBCP}. The agencies set emer-
gency temporary standards to limit worker
exposure, proposed suspension of crop
applications and other uses, and monitored
food to make sure the public was not con-
suming unsafe amounts of the substance.

The IRLG carries out its coordination at
the Headquarters level in several ways. The
heads of the agencies and other senior
agency officials meet frequently, and a
special senior staff group oversees coordi-
nation efforts. Interagency work groups and
task forces deal with specific issues and
projects.

As Administrator Douglas Costle com-
mented on the IRLG’s operations, "‘The
result has been an effective task force
which will develop testing standards and
guidelines, conduct epidemiological stud-
ies and risk assessment, and share informa-
tion. Our goal is to act as one entity in
addressing important life-threatening
issues.” [J

Truman Temple is Associate Editor of EPA
Journal.
























strong acids are thought to stem primarily
from gaseous man-made pollutants such as
sulphur oxides and nitrogen oxides pro-
duced primarily, aithough not exclusively,
from the combustion of fossil fuels. The
relative proportion of nitric acid derivatives
and sulphuric acid derivatives may be an
adequate indication of the nature of the
source from which the acid rain was de-
rived—a high proportion of oxides of nitro-
gen or of nitric acid derivatives would indi-
cate automobile or mobile sources whereas
a high proportion of sulphuric acid deriva-
tives would indicate stationary sources
such as power plants, smelters, and heavy
industry.

The most severely impacted areas ap-
pear to be mountain ecosystems because,
along with related factors, they receive
greater amounts of precipitation (and thus
more total acid).

Falling first on the forest canopy, acid
rain leaches nutrients such as calcium and
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potassium from the plant tissues, causes
lesions and deformities in the foliage, and
erodes the waxy coating which helps pro-
tect the foliage against disease and water
stress. There is some evidence that leaf
metabolism is altered. The moisture con-
tinues to the ground where it hastens the
leaching of nutrients such as caicium, mag-
nesium, potassium, and sodium from the
litter and underlying soil.

Acid conditions inhibit decomposing
bacteria so that abnormal litter accumula-
tions and disruptions of nutrient cycling
may occur. Nitrogen fixation by certain
bacteria is also inhibited. Metals such as
aluminum, manganese, iron, mercury, cad-
mium, and lead are mobilized in toxic
quantities and made available for root ab-
sorption. Thus, the foliage is assaulted
from above while the roots are starved
and poisoned in the soil.

Laboratory studies have shown signifi-
cant reductions in the productivity of plants
grown under simulated acid rain condi-
tions. This gives cause for concern about
the future health and productivity of tim-
ber, maple sugar, fruit, and vegetable crops
in the Northeast.

High mountain and upstream lakes with
poorly buffered watersheds are rapidly and
severely affected. The purest lakes are most
vulnerable because the acids quickly con-
sume their very limited buffering capacity
and the pH decreases.

Below pH 5.6 the reproductive capacity
of adult fish and the survival ability of eggs
and young fish declines and eventually
fails. Below pH 5 the survival of even large
fish becomes precarious. Since all aquatic
organisms are affected, the fish must also
contend with reduced food variety.

in contrast to reproductive extinction
over a period of years, a sudden acid-laden
snow melt may kill thousands of fish in a
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single day by acid shock or aluminum
poisoning. C. L. Schofield of Corne!! Uni-
versity reports that over 100 lakes in the
Adirondacks are now devoid of fish due to
increased acidity.

In severely acidifiad lakes, inhibited
bacterial decomposition may cause natural
organic litter to accumulate on the bottom,
reducing the nutrient cycling and sediment
exchange critical to productivity. Peat moss
(Sphagnum) often invades the lake, ex-
tracting nutrients and producing organic
acids which further reduce tha pH. Toxic
metals from the sediments or watershed
may be dissolved into the water.

Not only soils, forests, and lakes are
affected by acid precipitation, but man-
made materials also are susceptible. Dam-
age to automotive and building exterior
paint and severe corrosion of marble and
cement structures has been attributed to
acid precipitation. Human consumption of
water drawn from acidified sources may be
dangerous, due to toxic metals dissolved
from the pipes.

With the anticipated increased national
reliance on coal-generated energy, Federal,
State, and private agencies are beginning to
intensify efforts to understand and cope
with the complex interrelated problems of
air pollution and acid precipitation.

The best estimates are that approxi-
mately $6 million dollars are being spent
by the Federal Government in Fiscal 1379
on specifically designated acid pracipitation
research. This amount does not include the
research which may be performed that can
potentially be related to this subject. (J

Dr. Glass is Director of the Terrestrial
Systems Division at EPA’s Corvallis Envi-
ronmental Research Laboratory and is in
charge of the Agency’s program on environ-
mental effects of acid precipitation.
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A Legacy of Poisons
Continued from page 4

rally in food, especially seafood. A compo-
nent of varidus ores, arsenic is rarely found
as a free element in the environment.
Arsenic is used in many industries. it was
an important component of the first com-
monly used pesticide, Paris green. Acute
arsenic poisoning affects the heart, kid-
neys, stomach, and intestines.

Benzene—This building block of the
modern plastics industry was discovered
in London household lighting systems that
used gas made from decomposing whale
oil. In 1825 Michael Faraday isolated the
substance from the oily deposits left by the
whale oil gas. Before World War 1l it was
called benzo!, and was obtained largely
from coal. Most of the benzene produced
in the U.S. today comes from petroleum.
It is a starting material for many plastic
products, nylon components, and syn-
thetic detergents. The liquid is flammabie,
and acute exposure to it can cause head-
aches, diarrhea, and burning in the eyes,
nose, and mouth.

Beryllium-—Some call this substance an
atomic age poison. Its main uses are in the
nuclear energy industry, as solid fuel for
rockets, and in heat shields for spacecraft.
Beryllium is alloyed with other metals for
strength and hardness. it was discovered
in 1798 by a French chemist and success-
fully isolated in 1828. Overexposure to
beryilium can cause pulmonary disease.

Cadmium—A heavy metal of increasing
usefulness in the industrial world, this sub-
stance is rare in Nature. Cadmium occurs
in infinitesimal quantities, less than one
part per million throughout the Earth's
crust, but is produced as a byproduct of
zinc extraction and is found in some lead
ores. The substance was discovered in
1817. It is used in alloys with low melting
points and as a protective plating on other
metal. It is also used in nuclear reactors
and as a component in insecticides. The
main source of cadmium exposure to the
general population is from foods. It also
reaches people through tobacco in ciga-
rettes, a factor which may double the body
burden of cadmium received by other
routes. The National Academy of Sciences
reports that a study of toxicants found
levels of 0.013 milligrams of cadmium in
the lunches of sixth-grade children in 300
U.S. schools. in Japan cases of cadmium
poisoning have led to what is called "itai-
itai’’, literally "ouch-ouch’ disease, be-
cause of the pain inflicted. Cadmium
affects the kidneys and lungs.
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Lead—This heavy metal has been used in
industry for so long that some scientists
believe baseline data for naturally-occur-
ring ievels can’tbe obtained. Ali compounds
of lead are poisonous. The Egyptians and
Babylonians used lead. Nicander, the
Greek poet, said this about lead poisoning,
““The mouth it inflames and makes cold
from within, The gums dry and wrinkled
are parch’d like the skin, The rough tongue
feels harsher, the neck muscles grip, He
soon cannot swallow, foam runs from his
lip...” The Romans used lead water pipes
as well as cups and plates. Some research-
ers blame the fall of Rome on bizarre be-
havior they attribute to fead poisoning.
More recently brain damage and learning
disabilities in inner-city children have been
attributed to high iead levels. In the past,
lead intake came mainly from waterpipes,
insecticides, food containers. and lead-
based paints that flaked into the air. Sci-
entists now say that contamination from
these sources has been reduced and that
new problem sources are cigarettes, cos-
metics, and auto exhausts from burning
leaded gasoline. Air poliution can leave
deposits on vegetation but according to
the Nationat Academy of Sciences little of
what is absorbed in food is retained by
humans. Inhalation of air and dust and
absorption by or through the skin may be
more significant routes of contamination.
One symptom of chranic lead poisoning is
a bluish line on the gums above the teeth.
Overdoses cause anemia, brain and nerve
disorders, and paralysis of the extremities.

Mercury—Sometimes called quicksilver,
mercury has no known essential function

in living organisms and is not found free in
Nature. It has been used for centuries,
however, by the Chinese and Hindus, and
was found in Egyptian tombs dating to
1500 B.C. Mercury is extracted from cin-
nabar. Its name comes from ‘mercurius.’
Mercury is used in barometers, thermom-
eters, control instruments, and in the manu-
facture of batteries and fungicides. In the
past mercury sometimes entered the food
chain through seeds that were treated to
prevent fungus growth. National Academy
of Sciences’ reports note that small amounts
have been found in fruits, vegetables, dairy
products, cereals, and meats. Higher levels
occur in fish. Ingestion of contaminated fish
caused a well-known incident of mercury
poisoning at Minamata, Japan. In 1953
cats in that fishing village began to act
strangely. They staggered, went mad, and
died. Later in the year people living in the
village showed similar symptoms and over
the next eight years some 43 people died
and 68 were disabled by mercury poison-
ing. The mercury came from industrial
effluents that poured into the bay and con-
taminated the fish. Scientists sampling mud
from the bay found that it held 2,100 parts
per million of inorganic mercury. Acute

poisoning trom mercury causes diarrhea,
depression, and tremors. It was once com-
mon among goldsmiths, mirror-makers,
and hatters. The expression "‘mad as a
hatter’ is thought to come from the effects
of breathing fumes from the mercury used
to cure furs.

Since the Industrial Revolution an
increasing number of poisons are used in,
produced by, or {eft over from the daily
business of modern life. The substances
permeate the air, land, and water and can
be unknowingly absorbed by persons en-
tirely unaware of their existence.

A miniscule amount of any given sub-
stance in drinking water, for example, may
seem like a petty concern. Who drinks that
much water? But suppose the contaminant
also adheres to cooking and eating utensils,
is breathed in household dust, finds its way
into food, collects on the skin day after
day, is stored in body tissues, and is not
excreted from the body? In this manner
unsuspecting people can accumulate sur-
prising amounts of unwanted substances.

If the people involved also work at jobs
where they are exposed to dangerous
chemicals or live in an area where other
risks exist from air and water pollution, the
synergistic effects of several substances
may have harmful effects.

Physicians who specialize in the study
of poisons note that many factors affect the
impact of a given amount of poison on
people. Age, heat, genetic factors and per-
sonal habits like consumption of alcohol,
smoking, and eating habits can affect a
person’s vulnerability to poisons. The dan-
gers of many poisons to smokers are much
greater than to non-smokers. A poison can
have a greater effect on someone who has
an empty stomach than one who has just
eaten. Alcoho! can concentrate the toxic
effects of various solvents. Some inherited
conditions alter greatly a person’s re-
sponse to chemicals. Persons with different
genetic factors respond differently to their
environment: some persons may be ade-
quately medicated by a given dose of a
drug; others may fail to respond to the
agent because of too rapid metabolism or
removal from the body; still others become
toxic because of build-up of the chemical
within the body. As for age influencing
response to chemicals, numerous examples
exist where the very yaung or very old re-
spond differently from those of inter-
mediate age.

As we ponder the probiems posed by
toxics and our choices for future action,
we might keep in mind a quote from Alice
in Wonderfand: "'She had never forgotten
that, if you drink much from a bottle
marked “‘poison,’’ it is almost certain to
disagree with you, sooner or later.” (J

Chris Perham is an Assistant Editor of EPA
Journal.
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