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AFTERNOOX SESSION

Senator Harr, The committee will be in order.

Resuming this afternoon, our first witness is Dr. Arthur IH.
Westing. Dr. Westing is chairman of the Biology Department of
Windham College in Putney, Vt.

STATEMENT OF DR. ARTHUR H. WESTING, CHAIRMAN, BIOLOGY
DEPARTMENT, WINDHAM COLLEGE, PUTNEY, VT.

Dr. Westive. Senator Hart, I consider it a privilege to be able to -

testifv before vour committes. Actually, I am very pleasantly sur-
prised that vou and your staff show such tolerance toward me
despite a fairly questionable record with respect to your state.

Firast of all, most of the year T lived in Michigan, I devoted to
spraying vour forests with 2,4,5-T, and perhaps even worse, when I
left 1]ficlngan I took with me one of vour most desirable natives as
my wife. ,

Senator Harr. T don’t know whether that makes an even trade or
not, ’

Dr. Westiva, All the time I was listening to this morning’s testi-
mony and realizing how muddled the situation was with respect to
the medical and public health aspects and the legal and administra-
tive aspects. I kept thinking that those aspects were crystal-clear in
relation to the aspects that I am going to try to talk about, and that
is the impact of 2,43-T on the enviromment.

It is such a difficult field to cope with because ccologv is still
really in its infancy, particularly when it comes to the study of the
full impact of a toxic introduction to the environment.

To judge from the popular press, our nation is on the brink of
environmental disaster, Ecology has achieved some sort of a mystical
significance to many people, and a2 whole new vocabulary has
emerged overnight utilizing that wonderful avant-garde prefix
*eco.”

Over and over again we are being reminded of our collision
course with “ecocatastrophe” leading to “ecodeath,” We are told that
we have to really use drastic “ecotactics;” a Senator like you should
be using aggressive “ecopolitics.” The whole world is being chal-
lenged to accept a protocol on “ecocide.” And T suspect that psychia.
trists ave very soon going to be diagnosing “econenroses.”

Actually, the unhappy truth of the matter is that there may well
be good cause for concern over the future of man’s environment, It
is being assaulted from all quarters with a gusto that is hard to
frasp. 3an has habitually ignored the impact that he has had on
the environment, the environment that all of us depend upon for our
well-being and survival. Western man has always consideved himself
master of his surroundings, Until the present, with far smaller num.
bers and very ineffectual technology, this self-delusion made very
little difference.

But today we are introducing a great diversity of chemicals into
our environment in vast, continuing, and exponentially increasing
quantities. Among these chemicals, pesticides are worthy of particu-
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lar scrutiny becanse of their potential ability to decimate certain
classes of living ovganisms, and thereby to upset the balanco of
nature—to disrupt what the ccologist vefers to as the “ecosystem.”

I shall here limit my remarks to the potential dangers to the envi-
ronment that might be expected from the excessive or otherwise
incorrect use of one such substance ; 2,4,5-T.

As we have heard this morning, this compound has recently
gained a degree of notoriety owing to its massive military use in
Vietnam despite the suspected ability of it, or an associated impur-
ity, to cause birth defects.

I need not refer you to Thomas Whiteside’s article on this subject
which really is a herutiful ex of the current legal, administra-
tive, and other associated problems. (New Yorker, T February and
1+ March 1970). Now, to speak briefly on the current use of 2,4,5-T,
it is one of a class of potent herbicides or plant killers, the one
preferred by utility employees, foresters, range managers, and farm-
crs, and by our armed forces in Vietnam for the destruction of
unwanted woody vegetation. It is one of a class of growth-hormone-
mimicking herbicides whose close chemical velatives include 2.4-D,
MCPA. and Silvex. 24,5.-T was developed during the early 1940’
{as a possible chemical warfare agent) and came into widespread
dotnestic use during the mid-1950’s, In 1964, some 13 million pounds
of 2,4,5-T were manufactured in the Uniteci States. About a million
of these pounds were applied to about 3 million acres of U.S. crop-
lands, another million pounds were sprayed on perhaps 80.000 acres
of forest lands in Vietnamn, and most of the remaining 11 million
pounds were presumably used domestically on an undetermined
nwnber of acres of noncroplands. This morning we were vividly
reminded that a small portion of this is alse used by home garden-
ers. -

Now, these are the 1964 figures, Although I am not sure of the
current ones, I understand that the domestic use of herbicides in
general has been increasing at a compounded growth rate of 10 per-
centt per annum,

2,:4.5-T is commercially available in a number of formulations of
which the most important are the oil-soluble esters-and the slightly
less offective water-soluble amines, Wherens the amine formulations
are very low in volatility, some of the ester formulations are rela-
tively high and others are relatively low. The low volatility esters
are actually somewhat more effective than the high volatility ones,
but they ave also slightly more expensive. 2,45-T 1s also available in
combination with 2,4-D, & mixture which is known domestically as
“brush killer” and by the military as “agent orange.”

The 24.3-T is effectively npglled either to the foliage of unwanted
woody vegetation from ground- or aircraft-mounted spray rigs, or to
their stems by a variety of techniques.

Domestically, it is very often applied highly diluted by oil or
water, although some domestic techniques ofg individual application
calt for strong concentrations, ;

In Victnam, it is aerially f&ppl ied in totaly undiluted form.

Recommended broadceast dosages—these are domestic recommenda-
tions—range from one-half to three pounds of active ingredient per
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acre. At these levels of one-half to three pounds per acre, the 24.5-T
is gllite selective, killing many species of broad-leafed woody plants
and sparing most grasses and conifers. At the high rates the mili-
tary use in Vietnam-—which is about 18 pounds per acre. together
with as mnch again of 24-D—it becomes far less selective and kiils
& high proportion of the vegetation. .

In their silvicultural applications, foresters do some aerial spray-
ing, but often resort to individual application to unwanted trees.
Howerver, in range improvement and in the control of vegetation on
rights-of-way, and in Vietnam, application is mainly or entirely
from the air.

Overall, the domestic applications average out to about one-third
to one-half pound per acre treated. '

That is a very brief summary of the use of 2.4.5-T,

Now T would like to spend a few minutes on the potential dangers
from the use of 24.5-T, I am limiting my remarks. by and Jarge. to
the dangers to the environment since the medical and public heaith
aspects were covered previously. and I understand wiFl be covered
by subsequent speakers. :

Senator Harr. Doctor. as you leave the use section and before yvou
get into these potential dangers, can vou deseribe for the record—I
think it has not vet been stated in layman’s langusge for the record—
what the bush or tree or grass or ares of earth surface looks like
when this is applied to it. you say 1 to 3 pounds an acre,

I, Westrxe. That is vight.

Senator Harr, If you can in Janguage deseribe for the reader snd
me what it looks like. T feankly have not seen it.

IDr. WestiNG, Stretching my memory back to the Upper Penin-
sula,

Senator Hart. The beautiful Upper Peninsula.

Dr. Wrsrixg. I might interject here that a lot of pioneering work
in aerial forest spraying was actually done in Michigan, The leaves
on unwanted oaks or maples very rapidly turn brewn. within a
matter of 3 or 4 davs, In & days they start showing signs of shrivel-
ing up. They usnally hang on that way for 6 to 8 weeks, and {m'-

~ haps longer: so. one sees a lot of trees that have brown, shriveled np

leaves. If conifers are intermingled. they show no damage so they
stand out like green thumbs, and a good bit of the forest floor stavs
green: grasses and so on stay green. ferns and so on will furn
hrown: some plants stay green and others do net. depending wpon
the tvpe. What it looks like really in this country is as if fall had
just decided to come a fewrmonths early.

Senator ITanr. How would you describe the same scene if there was
applied to it the 13 pounds per acre which you sayv is the current
applieation on the average in Vietnam? |

Dr, Westixa, Tt g actually about 25 or 26 pounds. Tt is 13 of
2.45-T plus another 13 of 2.4:1D,

Senator Hart, ‘The picture vou deseribed——

Dr. Wesrixe, Was for one to two pounds.

Senator Fare, OF 24.5-T onlv ?

Dr. Westine, Right,

I have not seen an area myself that has heen hit this heavily, bt
T have seen pictures, Within a very short period of time. all the

—
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leaves Jook brown and shriveled up and within a matter of perhaps
two tbg three weeks most of the lenves drop off the trees, vines, and
shrabs.

This. of course, is the reason why the military spray these herbi-
cides and s%n‘a_\'s them in such heavy dosages, in order to get as

defolintion as possible. But in the process of getting
rpid defoliation, there is a high degree of kill, which is an
unhappy corvollary. I am not sure if this is really intended: it hap-
pens, pattieularly in certain types of vegetation.

Subscquently, grasses, bamboos, and a variety of other weeds grow
back fairly rapigly. So, after several months you see lots of large
dead trees and then a very heavy new undergrowth.

Senator Harr. You say the tree does die?

Dr. WesTixe. Well, 1t depends upon the species, Senator Hart.
Mangroves would be killed IlJv one application in Vietnam whereas
some other trees mighi not be kifled unless they were sprayed o
second time. A single spraying seems to kill about 10 percent of the

trees, Thereis a great diversity of tree species there,

T have flown over arens in southenst Asin that have been sprayed
once and it seems that roughly one tree in eight or 10 is dead.

Tf these were sprayed a second time 6 months later, perhaps two out
of three trees woutld be dead. or mayhe even more.

Senator Harr, Thank you.

Pr. Wesrixa, T wish now to tonch upon some of the potential
dangers to the environment from the use of 24,5-T. and I am spenk-
ing again primarily domestically. The dangers can arise not only
from the 2.4,5-T itself, but also frotn its contaminants, (such as were
discussed at great length this morning), from its additives, (and
there are endless kinds of additives: wetting agents. emulsifiers,
stickers. penetrants, thickeners. huiectants. spreaders, ete.). from its
earviers or diluents, (such as fuel oil, kerosene, seal oil). and from
its degradation preducts (or l)erha degradation products arisin
from subsequent burning). Al of these various possibilities I sha
lamp '[t‘ogether for purposes of my comments here, just calling them
2;‘1‘05' a -

The dangers from the use of 2.4.5-T need not be confined to the
site of application. but can be carried elsewhere by wind. either as
liquid or as vapor. or carried clsewhere by water, cither surface
water or ground water. Moreover. the potential dangers are not con-
fined to the time of application, bt last, of course, until the 24.5-T
degrades to the level of insignifieance. Tinder wet and warm field
conditions, one of the advantages of 24,5-T is that it breaks down

within a matter of several weeks. 6 or 8 weeks perhaps. But under”

dry and cool conditions, this may take well over a year. Further-
more, the rate of degradation in the groundwater may also be very
slow,

The dangers from the wse of 2,4,5-T can result from damage to

lants. damage to animals. both higher and lower. possibly from
damage to microorganisms. and from direct and indirect combina-
tions of these effects, -

I shall elaborate very briefly on some of these possibilities.

The most spectacular effect of 2.4,5-T-—when used as recommended
domestically—is, of course, on certain classes of plants, particularly

«
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but not exclusively the broadleafed woody vegetation. In sclectively
destroying such p[);nts and sparing others, the species composition of
the treatecd arvea is altered, the overall diversity of species 1s reduced,
and the total mass of living things is probably diminished. And such
changes are consideved by ccologists to be an unstabilizing and
therefore detrimental influence on an ecosystem. In other words,
they make the balance of natuie more precarious,

A properly functioning, relatively undisturbed ecosystem owes its
stability—indeed, its very integrity—to a highly complex set of
interactions amongst all of its many living and nonliving compo-
nents, Nutrients cycle and reevele from the soil up through the
interlocking food chains and back again to the soil. Population
levels of the many component plants, animals, and microorganisms
are kept in balance by a siaggering multitude of predator/prey.
host/parasite, and other lnng-estnbfislwd interactions of nmutual
dependency. ' '

As soon as a toxic factor such as 2.4.5-T intrudes upon this highly
complex. totally interacting svstem, a certain amount of the so-called
ecologrical buffering action (of the many inherent checks and bal-
ances) is lost. and things start going wrong. Erosion may be acceler-
ated. particularly in hillv tevrnin and even more particularly when
streamside vegetation is killed. This effect, together with a reduction
in the total mass of the living component of an ecosystem inevitably
leads to a loss to the aren of vital nutrient materials. Especially fol-
lowing heavy or repeated applieations. the result is a steady decline
in the productivity of the treated ecosystein—something that may
take it centuries from which to recover.

On top of this there are all sorts of subtle things that can go
wrong. For example, a continning supply of available nitrogen--one
of the elements essential to all life, and often in short supply—de-
pends to a large extent on the presence of certain 2.4.5-T sensitive
plants. whose rocts play hest to various microorganisms crucial to
this process,

Actually, there has been some evidence of this oceurring in the
Pacific Northwest, where ponderosa pines are the crop tree and

alders ave being removed hy 2.45-T as weeds. with o resulting loss -

to the area of available nitrogen,

Additionally. the birds and other animals that depend upon the
24.5-T decimated plants for food or cover are placed at a great dis-
advantage and may be partially or even completely eliminated from
a treated aven.

The direet toxicity of 2.4.5-T to most higher animals is known not
to be vory severe, particularly at the recommended rates of applica-
tion. Ilowever. that there is also potential danger. in this regard is
sugoested by its known effects on humans. The TS, Department of
Agriculture categorize 2.4.5-T as “mildly” irritating to the skin in &
standard dermal response rating. and as “moderately” toxie when
ingested. In fact, one can onote the following precaution from the

roduct label: “Do not contaminate irrigation ditches or water used

or domestic purposes:” and also the following warning: “Causes
irritation of skin and cves.”

Moreover. in agquatic habitats. the death of trout and some other
fish has been reported when 2.4.5-T is applied at recommended rates
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for weed killing. Certain crabs, shrimps, and mollusks are also
harmed by low concentrations of 2,4,5-T.

The adverse effects on wildlife are not limited to the ones already
alluded to. Some plants exposed to sublethel doses of 24,5-T (or
24-D) start producing abnormalty high levels of nitrates (and in
some cases there has been a suggestion of even cyanide). It has been
noted with livestock that when such plants are ingested, the excess

_ nitrates are converted to nitrites, toxic or even lethal to the animals.

Another occasional result of 2,4,5.-T application is that naturall
poisonous, and usually avoided, plants are made attractive to am-
mals a8 a result of 24,5-T spraying; and then the animals feed on
these newly attractive plants and are poisoned.

The known ability of 24,5-T to cause chromosomal damage in
some plants and the fact that in some animals it, or an associated
impurity, results in deformed offspring when ingested during preg-
nancy, suggest that the plant and anime populations thus affected
will be less able to cope with their environment.

All of these debilitations that I have been cataloging, and addi-
tional ones that T have not, do harm not only to the affected species,
but, of course, thereby also to the ecosystems of which they are a part.

Since man is also a part of nature, I can bring out here once
again for emphasis that there is strong renson to suspect that 2.4.5-T
or an wnavoidably associated impurity, the dioxin we have been
hearing about this morning, 2,3,7,8-tetrachlorodibenzo-p-dioxin (or,
by the way, a dozen or so closely related compounds all eoming
imder the name of dioxin). are now known to be highly teratocnic.
Tn other words. they result. in malformed offspring when ingested
during pregnancy, Until this issue is clarified, I think it should go
without saying that the use of 2,4.5-T both domestically and in Viet-
nam be restricted to locations and amounts that would preclude its

ossible human ingestion.

Woll, let me now make & few concluding remarks.

Senator Harr, Doctor, I think it would be wise if we interrupt
Iriefly for a recess, That was a signal that sounded for a vote. I
think this is the time to suspend.

{ Short recess.)

Senator Ilawr, Doctor, with luck we will finish before there is
another vote, .

You were just about to begin with your conelusions,

Dr. WesTtxe. It is ible that I have been painting somewhat
too grim & picture of the domestic use of 2,4,5-T. But I have no par-
ticular fears that detailed exposition of its safety and benefits can be
left to the herbicide manufacturers and others, So. I figure that
what T am describing here from the environmental standpoint is one
side of the picture, and let the muanufacturers tell us the other side.

Senator Hart. Let me react to that, but very briefly, It is not
inappropriate or & matter of surprise, nor in my book, should it be
the basis of eriticism, if the manufacturer of the product describes it
in glowing terms if society and its government permits him to
market it. Jf those responsible for the protection of the health of the
society conclude that he can market the product with those claims,
then why get mad at him? Why don’t we get mad at the society’s
institutions?
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Dr. Wesmixe. T agree. ,

Senator Harr. You cant have it both ways, if I make myself
clear.

Dr. Westina, Yes. I certainly am in full sympathy with this. I
think the bnrden falls upon our regulatory agencies.

Senator Harr. Clearly. .

Dr. Wrsrive, I don’t think Dow is the culprit here at all. It is
FDA and USDA, and so on. )

Senator Hart, This goes bevond the immediate product line we
are talking about. This goes to the wmarketplace and the role of
society in protecting itself, establishing regulations where needed,
and enforcing them as established,

Dr. Wesnino, I would certainly have to admit that the vast suec-
cesses of productivity upon which our nation’s current aflluence
hinges. depend to a Iarge extent upon the use of Hcsticides such as
245-T, And it seems clear that the use of pesticides will continue,
perhaps even unabated, without a highly unlikely downward trend in
our population. and. even more particnlarly, in our collective desires
and demands, ,

However. the time seems to be fast arriving when certain precau-
tions must be taken so as not to overload our environment with
such potent poflutants. A number of suggestions are thus in order to
fovestall the need for a basic change in our way of life,

First of all, research efforts should be expanded on several fronts.
Effective cultural and biological controls of pest species should be
sought and developed with renewed vigor. With respeet to the pesti-
cides themselves, highly selective and rapidly degrading ones should
be aimed for.

In the light of the current 2.45-T affair. T must add here that all

pesticides. existing and potential. must be rigoronsly tested prior to

their genernl release for possible toxicity. carcinogenicity. teratogen-
icity, and mutagenicity to humans; and additionally. for possible
adverse effects on livestock, on wildlife. on game. on fish, and on
other components of the ecosystem.

With respeet to 2.4.5-T, its use—in my eonsidered opinion—mnst
be limited to areas remote from human habitation. Control of vege-
tation on rights-of-way must be regulated with partienlar eare since
utility. transportation. and other rights-of-way are by their very
nature frequently close to civilization. I want to emphasize here,
Senator Hart, that one of the major uses of 2.4.5-T—one of its pre-
ferred uses—is in woodyv vegetation control along rights-of-way,
This is a major place where 24.5-T is likely to impinge upon human
habitation. to come in contact with civilization,

RBroadeast applications, where safely remote from human habita-
tion. should not excedd 3 pounds per aere: and where spraying covers
extensive avens. nnspmyeg zones shanld be left as onses for wildlife,
and so forth.

Repeat applications should be controlled. perhaps to intervals of
3 vears or more. Aerial broadeast spraying should be avoided where
possible. and always avoided near bodies of water, in favor of spot
applications, or individual applications,

n those areas where acrial sl)mying is permissible. the highly vol.
atile (though cheaper) formulations should be banned completely.
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The low volatile formulations are not only more effective as herbi-
cides, but they are also much safer with respect to the problem of
drift and volatilization,

Acrial spraying should be confined to relatively windless periods
tSwind speeds of less than 5 mph) and to air temperatures of less

an 83 degrees. Only nozzles equipped with course sprays should be
used. The cleaning of spra{eequipment or the dumping of excesses
near lakes or streams must, be avoided; and getting rid of the empty
cans and so on should be limited to sanitary land-fill dumps or simi-
larly safe locations,

o insure all of the above, State and Federal regulations should
be tightened both for manufacturers and users, and cducational
efforts increased with the aim of minimizing unnecessary or excess.
application. Our flagrant misuse in Vietnam should be halted imme-
dintely (see, e.g.. my article in the Friends Jowrnal of 1 April 19?0?.

Finally, I wish to stress once again the complex and as yet little
understood nature of our environment. The study of ecosystems as
such is still in its infancy. And since hormonal herbicides have been
in general use now for only two decades or less, we simply are not
yot able to predict the full range of potential disasters that their
unrestricted use may inflict upon us and all other living creatures
with which we share this small world.

Senator HLart, Doctor, for all its brevity, this is & very helpful
statement.

T have & couple of questions that I would like for you to react to.

You tell us in dry and cool conditions it may take well over a
vear for 2,4,5-T to degrade. I think you were here this morning. The
Department of Agriculture is not in agreement with that statement.

an you give us some evidence for your statement, or refer ws to
sources that are in agreement with your statement ¢

Dr. Westixe, To my knowledsze, there has been-precious little
research done on the life of 2,4,5-T in the environment. I am aware
of one study that was done in a forest environment in which it was
shown that 2,4,5-T degraded to insignificance in a matter of several
months, as T recall.

On the other hand, it has been well established, and it is clearly
known, that 24-I—a compound similar to 2.4,5-T—degrades much
more rapidly than 24,5-T. It has been demonstrated a number of
times that under dry conditions, 24-D ean persist in the environ-
ment and have detrimental effects for as long as a year or a year
and a half after application, From this I infer that 2.4.5-T, which is
wtore porsistent than 2,4,5-1, would have at least a similar life under
dry conditions.

Senator Harr. Then, adopt.iglg your reasoning, it would mean that
under those conditions, 24.5-T might be found on food that is
served months after the spraying of the crop; is that correct

Dr. WestixG, I have no divect information, but one conld surmise
that this could ha]{k)en. This is a possibility. .

Senator Hart, What would you think the possibility of 2,45-T%
capacity is to persist within the organism, pf)ant or animal, which
fad inﬁsted it, including the human

Dr. WestiNG. 1 have no first-hand knowledge on this. whatsoever;
so I prefer not to try to answer it,
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Senator Hart, You would agree that it is impossible to say it is
not possible? )

Dr. Wesvine. The likelihood is there. As far as I know, it may
persist, or even build up in the hwnan body. Some other chemicals
that are fat soluble (as are the ester formulations of 2,4.5.-T) are
known to deposit and be stored in the fatty tissue of humans; so, it
is hichly possible that 24,8-T does this, but I simply do not know
whether it does or not. .

Senator HarT. You suggest that use of 2.4,5-T be limited to areas
remote from human habitation, and that it shonld be restricted in
other respects. Does that mean that you would feel that Dr.
DuBridge’s suggestion that pesticides be deregistered for food use,
ass*.un}in" there can be no tolerance level set by FDA doesn’t go far
enongh

br. Westve, 24,5-T s it is commercially available with its
impurities, is a substance that shonld not have any food tolerance at
all, It should have zero tolerance, at least given the current state of
knowledge, -

Certainly, the suggestion made this morning by—1I think it was
Mr. Wellford—that its use should be curtatled severcly, or sus-
sended until we clarify this whole issue is one that I fully support.

think that 24.5-T is probably a safe chemical to use at the low,
recommended doses iy areas remote from human habitation. I don’
think it reed be banned under such conditions in the forest enviren-
ment. or on range lands.

(v the other hand, along power line rights-of-way. railroad
rigi.rs-of-way, and so on, that get near houses, I think there should
be severe restrictions.

Senator Harr, What about proximity to crops?

Ir. WesTiNG. Food crops?

Senator Hanr, Yes.

Dv. Wesrive, I think that certainly for the time being, it should
not be registered for use on food crops and not be used near them.

Senator Harr, In these areas that yon have deseribed where 24,5-T
has been applied you have said that seme of the birds and animals
that de :en](] on the plants that have been destroyed may be elimi-
nated. Which birds and which animals are likely to be affected ?

One way to answer that I suppose is any that are in that area, but -
I am tryving to find out if some are and others are not affected.

Dr. Westrve. T wish I could give you some spectacular snswer
sbout bird X or ¥ having become extinct as & result of the use of
2.4.5-T, but T cannot. I can quote a recent statement made by a DBrit-
ish anthority on pesticides, %r. N. W, Moore, director of the Monks
Wood Experimental Station in England :

The use of 2,4-D and 24,5-T to control serub by roads and In woods reduces

the e«sential habitat of almost all British land birds, which, because they are
survivers of the original forest faums. are «till dependent on trees and bushes,

{Advances i Ecolugical Research 4:108; 1667)
To judge from this statement Dr. Moore is concerned over the fate
g_f gl;e native British birds as a vesult of the voutine use of these her-
icides,
In this conntry there is an extensive program over many tens of
thousands of acres in the West of sagebrush control in schich herbi-
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cides of this nature are used, Yrimarily 24-D. There is some evi-
dence that the sage grouse population hes been depleted; at least the
hunters are not as happy as they used to be.

I have to warn you, Senator Hart, this is one area where the her-
bicide proponents will jump up and say that there are a number of
cloar cases where the use nlf) herbicides has nctually benefitted wild-

life populntions,

- Senator Hanr. I made an interjection earlier to say that if we are
woing to get mad at somebody let’s get mad at ourselves first of all
as a people for not vecognizing dangers and setting down the laws
that will prohibit the marketing of certain things, but equally true,
of course, is that the producer is obligated, absent any explicit regn-
lation, to malke t:-uthlf)ul representation about its product—agnin, I
am thinking not of chemieals alone but anything—and report fac-
tually the experience that has come to his attention to whatever
pithlic agency there is that is expected to make the judgment for all
of us a8 to whether that product in fact shonld be marketed, So, if
they jump up and explain it is good for us, I hope, they will not do
0 unless they can explain why, )

You noted, among other things, in your conclusion that we should
expand research, attempting to develop other controls of pests. What
development do you imagine would be fruitful?

Dr. Wrsriva, Well, Tie main thrust of alternatives to the use of
insccticides has been to introduce predators or diseases of the inscet
pests. ‘This same approach can also be used with herbicides such as
2.45-T. Plant pests are a little less amenable to this sort of an
appronch, but one could push abead on research on possible virus
diseases or funaus diseases or insect cnemies of weed specics.

I am familiar with ono sueccess story in this regard. A serious
woed in the Northwest is St. Johnswort, and a heetle (chrysoling)
has been introduced from Australia that feeds on {he-St. Johnswort,
in a highly successful alternative to chemical herbicides, This gen-
eral type of approach should be exploited to the greatest extent pos-
sible.

There are all kinds of other possibilities, Just in forestry, for
example, closer spacing of crop trees shades ount certain weeds. You
van go back to n areater emphasis on some of the mechanical meth-
ods that are now avoided hecause of the high cost of labor: mowing,
weeding (pulling out the weeds or cutting them down), burning.
Flamethrowers are used in certain instances and even controlled
fires, These methods have a much more selective effect on the actual
weed and a minimum of lasting untoward side effects.

Tf chemicals are to be used, the forester’s approach of individual
application is far prefernble to the utility and range manager's
approach of broadcast spraying from'the air,

So. there are a variety of alternatives avnilable. With jnst the
stightest amonnt of urging, the slightest realization that there is a
neeessity to worry, these alternatives would at least be explored. In
the past it had never even heen realized that there were possible ill
side effects to the use of herbicides.

Senator arr. Now, you have lectured us quite thoronghly on the
dangers inherent in changing the ecological pattern. Yet every one
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of these alternatives that you talk about suggests similar dangers
and some additional ones,

The Australian beetle is not native to the Northwest, I take it, but
you are going to bring Australian beetles in, The flamethrower is
not really an altogether acceptable—— . .

Dr. Westixe. There is a history of introducing something to
combat a pest and thereby introducing a worse pest, so there has to
be some very earefnl Freliminar_v testing and evaluating before this
approach is used. With this in mind. it is safer to use something like
a virus than it is to use something like an insect or a fungus because
the virus one will be far more host-specific and therefore will not
switeh to an alternate host after it does its job and then become a
pest in its own right. This is a danger that has to be kept in mind.

With regard to the pesticides. ftsuggested that we keep searching
for much more highly selective ones. The problem with 2.4.5-T is
that althongh selective in a certain sense it still is relatively unselec-
tive and kills lots of things that you do not want it to kill. This is
the sort of thing that has to be watched out for,

Senator Harr. T must admit that T got the impression clearly this
morning that the existence of a realistic alternative to some of these
things might help to convince the Department of Agricnlture to
take action: that is if they knew they had a realistic altemative,
maybe the evidence which the Department now says is not sufficient
to alarm them might have higher eredibility.

I don’t know whether I make myself clear.

Dr. WestiNG, Yes; that is why it is important to mention that
there are possible alternatives or at least that a goodly research
effort. should be aimed in that direction. to provide possible alterna-
tives. We have come to depend upon the chemicals to such an extent
that I think other possible control methods have become less inter-
esting,

Senator Harr, T think it should be said, and not necessarily as a
direct criticism of anybody. but humans are humans and if there is
some acceptable alternative for what would otherwise be a decision
that would put a lot of heat on the fellow making the deciston. it
would be much easier to make and somewhat unconsciously perhaps
the existence of an alternative might change the attitude of some of
these individnals,

Mr. Bickwit,

Mr, Bickwir. Part of your evidence for the persistence of 2.4.5-T
under certain conditions for over a vear stems from experiments
establishing the persistence of 24-D. I think for the record we ought
to have some reasen why you can jump from evidence of the persist.
ence of 24-1) to conclusions about the persistence of 2.4.5-T. Can
von meet the argument that the 2.4-1) evidence might show that 2.4-

is just more persistent than 2,4.5-T?

. Dr. WestivG, No, T think one could be on completely safe ground
in saying that 24-D is considerably less persistent than 2.4.5-T. 24.
D will degrade under normal, moist environmental conditions in a
matter of weeks. 2.4.5-T is perhaps twice as persistent, There are a
lot of studies to shew that 24-D degrades more readily than 24.5-T:
lots of short-term experiments have shown this. I am not familiar
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with any definitive long-term 2,4,5-T studies. It is very reasonable to
assume that as long as 24-D will, under dry conditions such as you
find in Idaho, have harmful effects on crops a year or more after use

that 2,4,5-T would also.
Senator Harr. Doctor, thank yon very much. It was a helpful
Rper.
P 'he signal a few moments ago indicated another roll being called
in" the Senate. I apologize to Dr. Kotin, but we will have to take
another recess, and I will be back just as scon as I can get on the

roil,

(Recess.) ) . .

Senator ITart. The Committee will be in order.

Our concluding witness on this first day of hearing is the Director
of the National Institute of Environmental Health Sciences, Dr.

Pan! Kotin,

STATEMENT OF DR, PAUL KOTIN, DIRECTOR, NATIONAL INSTITUTE
OF ENVIRONMENTAL HEALTH SCIENCES

Dr. Korrx. Mr, Chairman, I am privileged to be here today
engaging in the practice of one of my most pleasant responsibili-
ties—that of discussing the pro%'mms and plans of the National In-
stitute of Environmental Health Scicnces of which I am Director.

Our Institute is a newcomer in the executive branch; we have been
in existence since 1066, achieving the status of National Institute of
Environmental Health Sciences only in January 1969,

This activity started as a smali, segment of the Department of
Health, Education, and Welfare’s effort in environmental health in
response to recommendations made by several public advisory com-
mittees during the late 1950’s and early 1960’s. These committecs—
starting with one chaired in 1958 by Dr. Stanhope Bayne-Jones and
concluging with one headed in 1865 by Dr. Detlev W, Bronk—re-
reatedly emphasized the necessity of establishing within the Public

ealth Service an organization dedicated to er%orming fundamen-
tal research into the real and potentinl effects of human health
wrought by a rapidly changing environment..

The decision of the Surgon General in 1966 that this research pro-
gram be located within the National Institutes of Health—that l!‘3 -
cral agency responsible for building the Nation’s base of fundamen-
tal biomedieal, health-related research—made clear the mission
envisioned for our program. That mission was and is:

First, to determine the magnitude and significance of the hazard
to man’s health from long-term exposures to low-level concentrations
of chemical. physical, an%l biological agents in the environment; and
second, to elucidate the underlying mechanisms of adverse response
with the hope that principles and generalizations would be identified
to provide a scientific base for criterin upon which control agencies
rould set standards for protective and preventive measures.

During the present (1970) fiscal year, Col and the President
have authorized $17,780,000 to be expended in the conduct of this
I)I'Ogl'ﬂl'l'l.

Since you may be familiar with other programs of the National
Institutes of Health, I would like to take just a moment to point out
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to yon some wavs in which we are similar to other parts of NIH
and some ways in which we differ. I might preface this by saying
that we are stiilar to other NIH rescarch components in more ways
that we are different. - .

Like the other research institutes of NIH, our mission reflects two
very important principles of operation: (1)We are in business pri.
marily to add to the fundamental knowledge and understanding of
environmental agents which as biomedical hazards inmediately or
ultimately affect ‘T: uman health. :

In other words, we are concerned about the what and how of
henlth effects first and foremost in human beings, That we must also
understand that what and how of the complex constituents of our
environment in order to perform the primary task is obvious.

Nevertheless, it is the results in hwmans which is of overriding
concern to us. (2} The responsibility for taking dirvect action to con-
trol or eliminate the hazards which we must identify resides in other
components of ITEW. : '

I hasten to emphasize that we do not consider our jolr done until
our findings are made available to the apptopriate components of
Government. To accomplish this, we maintain effective, close, and
continning relationships with the Environmental Health Service, the
Food and Ding Adwministration, the Department of Interior, the
Department of Agriculture. the Federal Trade Commission. and
other agencies with control responsibilities,

The reasons for the distinetion between fundamental research and
corntrol powers are, I think, important. First, the urgency in the
need for control measnres reguives research directed to answeving
today’s questions with today’s techniques.

There is. however, an equally, or perhaps more, important need
for research directed to questions having long-range implications
extending for decades and perhaps even generations into the future.
gt Is ig response to this need that our Institute’s program is

esigned.

While techniques frequently used in attacking these two sets of
questions are similar, the orientation and end points stand in sharp
contrast. ’

Second, freedom from control activitics permits us to devote our
tota) effort to vesearch,

Third, control activities are performed by experts in an environ-
ment in which the guidelines for operation ave completely dedicated
to this responsibility.

Fourth, our relationship with industries, communities, and indi-
viduals is one based exclusively on scientific grounds rather than one
of regulation. monitoring, and enforcing.

Finally. our inputs to control ngencies are objective and provide
an impartial basis for the very real practical considerations which
must be faced in formulating and inaugurating control measures,

As noted, the fruits of our work are promptly forwarded to
appropriate Government agencies for use in the pursuit of their mis-
sion with virtnal simultancous publication in professional journals
rather than in the popular press.

This practice assures that our findings are subject to the scrutiny
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and critical review of other researchers who have an opportunity to
question our methods and conclusions by usual stringent standards.

I hope that the preceding discussion has placed.the'ﬁatlonal Insti-
tute of Environmental Health Sciences in perspective for you.

I would now like briefly to tell Iyml in somewhat greater detail
some of the things we are doing, why we are doing them, and how
we come to be involved in the resolution of the problem which is the
subject of these hearings.

peaking quite broadly, the NIEHS program attempts to employ
& wide spectrum of scientific disciplines and bring them to bear on
real and potential human health problems resulting from:

1. Changes in the makeup of the environment in consequence of
technological progress and industrialization;

2, Changes in the size and characteristics of the population; and

3. Changes in the chrracter of interactions between these two.

In order to best understand the significance of changes in the
makeup of the environment, we employ the disciplines of analytical
and synthetic chemistry, pharmacology, and of biophysics.

In ordeér to better understand owr changing population and the
subtle interactions of new and changing environments on people, we
cn;ploy the sciences of epidemiology. hiometry, pathology. and toxi-
conngy.,

I::gbrdur to establish the mode and mechanisms of internctions, we
employ all categorical divisions of scientific inquiry with special
emphasis_on comparative biology to assure maximum relevance of
research data to man.

These varied resources and methods have so far been brouglit to
bear in programs studying the potential health hazards of :

Natural products including fungal contaminants of food; fibers
and polymer dusts, ashbestos and fiberglas; alpha radiation; trace
mctu.}s {such as lead) and their compounds; hydrocarbons and their
reaction products; tobacco smoke; and pesticides and pesticide
synergists (including herbicides).

In all of these studies we are concerned with the effects of long-
term exposures to low levels of concentration becaunse these are the
usual characteristics of exposure during life in the environment we
have created for ourselves,

Effocts are likely to be gradual. in appearance, and most commonly
the result of interactions of numberous agents combining in addi-
tive, synergistic, or antagonistic manners,

To dissect these complexities we must identify interactions at all
levels from the intracellular organelle to the whole organism.

Our goals include determinations of threshold for response, effects
of repetitive exposures, effects of storage of the agents in living
organisms, and the roles of such host factors as age, sex, antecedent
or concurrent illness, nutrition, behavioral characteristics, and gene-
tic make-up. ]

It may seem that our approach is somewhat complex, but it must
he so in ovder to resolve the complex problems wrought by the
changes in our environment intrinsic to technological progress.

We have attempted, in the process of establishing the program of
the Institute during the past 3 years, to maintain a measure of flexi-
bility amid this essential complexity to provide for response to
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unanticipated problems. Our current efforts in response to concern
over the widening use of herbicides is in & way a case in point.

You are aware, I am now ccrtain, that the recently completed
study which revealed information about the toxicity of the herbicido
245-T, in fact, was initiated by the National Cancer Institute in
1083,

As indicated earlier, our Institute was not in existence at that
time. However, I was the scientific director for etiology in the
Cancer Institute at that time, and along with members then and now
on my staff played a leading role in the initiation of the research
contract with DBionetics Research Laboratories, Inc., which yiclded
the information under discussion.

Very briefly, that study was undertaken primarily to identify any
potential carcinogenic {cancer causing) or tcmtogenic (Lirth defeet
causing) agents in a wide variety of pesticides and allied compounds
in commercial nse. '

We also anticipated that the study would provide data on which
to develop improvements in our methods for identifying carcino-
genic agents and hopefully identify any .correlations that might
exist hetween the earcinogenic and teratogenic capabilities of single
specific compounds,

Pesticides were selected for inclusion in the study on either of two
bases; First. a projection of the potential extent of their use in
terms of their utility in the community; and: second, a judgment as
to potential carcinogenicity by virtue of chemical structure or mete-
bolic fate.

In consequence, some 86 pesticidal products—including insecti-
cides, fungicides. and herbicides—were subjected to controlled, long-
term studies on mice. As had been intended from the start, the study
continued throngh the 1960%.

In the intertm, the then Division of Environmental HHealth
Sciences was established. and T was asked to become its first direc.
tor. In agreeing, T was granted approval to take with me one or two
kev staffmembers—scientists, as 1t happened—who had also been
associated with the Bionetics contract. -

Since intensive programing and developmental responsibilities
faced my staff and me during the first years of our Institute, we
were guite satisfied to leave the management of the Bionetics pesti.
cide study in the able hands of our successors in the Cancer Insti-
tnte. Furthermore. it should be recalled that the one major basis for
the study was quite clearly related to the mission of the Cancer
Institute, the identification of cancer-causing agents in the environ.
ment.

Tpon completion of the study in early 1969, the Cancer Institute
released the results of the study. The results of the teratogenie stud-
ies were released to the Mrak Commission immediately as they
became available. The popular press took intense interest in the find-
ings reported. and pressures developed for more complete informa.
tion on several of the pesticides included in the study.

The herbicide 2.4,5-T eame under special scrutiny because its use
is especinlly widespread, particular]ly in military operations in Viet.
nam. Word that the Bionetics study had shown this chemical com-




B

I

e

9

pound as “cansing significantly more deformities than expected” was
especially alarming in some quarters.

Dr. Endieott, then director of National Cancer Institute, requested
that NIEHS staff familiar with the study in question, and also
familiar with terato;];l:nicity and pesticide chemistry generally, be
assighed to data analysis and interlpretation. NIEHS assumed sole
responsibility for the statistical analysis of the very large volume of
data.

During the early stages of the now public discussion, it was
pointed out by the Dow Chemical Co., o major supplier of 24,5-T,
that the materials used in the Bionetics study were significantly dif-
fevent than those which had been supplied by Dow since 1965.

It is certainly true that the 24,5-T nsed in the study contained
sigmificantly Jarger amounts of an impurity, dioxin. This impurity is
highly toxic and its presence occurs incidental to minor alterations
in the reaction conditions during the manufacture of 2,4,5-T.

Dow Chemical Co. scientists contended that it was the dioxin
derivative rather than the 2,4,5-T which had caused the deformities
in test animals. A sample of the original 24,5-T used in the Bionet-
ies stndy was analyzed and was found to contain 30 parts per mil-
lion of this dioxin compound.

In consequence, it became necessary to restudy the situation to see
whether the virtually no-longer-existing impurity in 2,4,5-T could be
held mslgonsible for the adverse effects,

In order to verify the possible role of dioxin, NIEHS brought its
u\-ailal;le resources to bear and undertook an accelerated program of
respurch.

Pure 2,4,5-T—and by pure, I mean that which is now in the max-
tetplace with a dioxin concentration of less than one tenth of a
jart per million—has been made available to us and recently we
received the dioxin in pure state so that experiments can be repeated
with the pure material, as well as with a combination of the two
syrredients,

‘These studies are now underway. As indicated in prior discussions
with the subcommittee staff, the results of this research are not yet

omplete. At such time as they are, in the very near future, we will
!eascd to supply them to this committee.

{ wonld be happy at this time to answer any questions of the com-
aittee vegarding the mission of NIEHS or the circumstances lead-
‘nur to our current study of 2,4,5-T.

Senator Hagr, Thank you, Doctor. It was thoughtless of me—1
Sumtld have suggested, since you commented on having a sore throat
Wwfore, that you not read the statement, but merely put it into the
_-\w)r(l.

But 1 think as long as you were able to get through it, it helps all

? us to hear it, rather than waiting for the printed record.

On this business of the study, do you know when the National
vancer Institute received its first data from Bionetics suggesting
o at 2.4.5-T was teratogenic? '

Dr. Koty I can't tell you offhand, but I would be very happy to
it for the record, sir.

. 'The information was subsequently received for the record :)

45-362—=T0——7 '
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“In Juue of 1968, we received the first data indicating that 2,4,5-T adminis-
tered by injection at a dose of 113 mg/kg of body weight produced teratogenic
effects. In May of 1968, data jndicated teratogenic results from oral adminis-
tration of 2,4,5-T at a dose of 113 mg/kg of body weight”

Senator ITart. We would appreciate that, and it will be made a

art of the record, T am under the impression that it was sometime
I 1966. In a sense I guess that’s albout the time you departed the
premises?

Dr, Korix. Exactly,

Senator Harr. Let's assume that the date is June 1966, that being
the time the first data was received from Bionetics by the Institute,
Do vou vecall when the final report came out ¢

Dr. Korix. Yes, the final veport, in 1969—late 1968 and carly
1969, as I reeall. A little over n year ago. as I recall.

Again, T can’t be sure of that, but T wounld be pleased to get the
exact date. I had left the Institute,

(The information was subsequently received for the record:)

“Blonetics supplied a draft “final” report in September of 1063, Questions
radsed by NIH required additional work by Bionetics and sulsequent revisions
of the report. Blotetles completed this work and submitted o truly “final”
report in September of 1969."

Senator Harr, The NTEHS report—swhen did that come out ?

Dr. Korex, The final report was last fall, when we were providing
the results of our statistical analysis, and the data on the teratogen-
icity to the Mrak Commission.

Senator Hart, If it develops that the June 1966 date is the time
that the National Cancer Institute got its first data from Bionetics,
and the final report by NIEHS came out in the fall of 1969, why in
the world did it take so long to come up with the information for
that final report ¢

Dr, Korix, T rveally can’t answer that, other than to say that at
the time the National Institute of Environmental Health Sciences
was asked by Dr. Endicott to provide the statistical and analytical
competency for the review of the data, the work was done very
promptly. In fact, we didn’t even wait until the end of the report to
make the information available to the Mrac Commission.

As each little increment of information that represented a part of

the total became available, this was made immediately available to

the Mrak Commission, and the Food and Drug Administration.

Senator Hart, I am trying to get these dates clearly fixed, if I
can. You state that NCI released the results of the study in early
1969. Was this the preliminary report of Bionetic’s findings

Dr. Korrx. No, sie; this. I think, represented the first reépott in
which conclusions were published, both in the scientific literature
and in the Journal of the National Cancer Institute, as well as made
available to the various responsible government agencies,

The really imEortant aspeets of the conclusions, the necessity for
voluminous work—there were some 86 compounds—the Nationa)
Cancer Institute justifiably felt that in-house staff should at least on
a random Dbasis veview the data. There was much, much new infor.
mation that heretofore had been unknown, And just the histological
review of the slides from the autopsied animals, the statistical analy.
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sis of data from a series of experiments in which multiple species
were used, multiple doses were used, were terribly time-consuming.

So that all I can do is vouch for the commitment of resources it
took from the National Institute of Environmental Health Sciences
to do its little share, provide its little share of the total.

Scnator Harr. Doctor, I am going to ask Mr. Bickwit to continue
with these questions, We have reviewed them prior to the hearing,
and 1 will remain, using the time to read & memorandum that
explaing what this vote that was just signaled is all about. I hope by
the time he finishies, and I finish this, we will have the answers,

Dr. Korix. I hope T don't disturb vou.

Mr. Brexwrr, P frankly not clear on the major dates that are
involved here. the dates that you received the Bionetics information,
the date that yon came out with your first report on it, and the date
that you came out with your final report on it.

Now, if T'm right in thinking that those are relevant dates, could

vou tell me what those dates are!?
" Dr. Koy, Right. Well, the dates are relevant. I think it was,
again, the date 1 offered for the record, which I don’t remember
ofthand, is the date the Cancer Institute received the DBionctics
report.

“on will recall Dr. Falk and our associates instigated the Bionet-
ics study, and it wasn’t a personal contract with us. It was with the
(aneer Institute,

S0 the report went to the Cancer Institute and I don’t know when
they received that,

Fundamentally, the only veason I suspect that wo would have
wotten involved at all in terms of the Dionetics report, as distinct
from our own commitment by virtue of our mission in this, was the
fact that Dr. Endicott did have a need for a treinendous amount of
statistical and chemical analytical competency, and it was more than
hie had available in the Cancer Institute,

so I ean give the date at which the material was forwarded to us.
This was in 1968, and again, I will get the date for the record. But
it was—acfually. the material was forwarded to us coincidental with
the request to get involved with some of the analyses,

Mr. Brckwir. About when in 1968¢ ’

Dr. Korrx. T will be happy to give you the exact date for the
record, sir, . ) '

(The information was subsequently received for the record:)

.\'IEI(!g) performed analyses of the raw data between January and
June 1969,

Mr. Brckwrr. Then you released reports periodically ?

Dr. Korin. To the Mrak Commission only, and to the velevant
(yovernment agencles.

Alr. Broxwrr, About how many reports were there?

Dr. Korry. These were not formal reports, but they were pre-
sented ru:ite informally—we finished the analysis of the White Swiss
Monse data, the C-57 black data, the DBA data,

We checked the statistical significance of the differences between
test andl_controls, between the various dose levls, between the var-
inus modes of admission. So that, rather than aciom the data with
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prose, we just gave them the statistical material with the listings of
the conclusions,

Mr. Bicgwir. So, whenever you had anything of any importance,
it went to Mrak.

Dr, Korry, Promptly.

Mr. Breswrr. Your final report came ouf in the fall of 1969, is
that right?

Dr, Kory. Yes, we have submnitted a paper for publication in the
journal Science which relates our anal%'sis on the teratogenicity of
2.4,5-T, and it should be appearing shortly.

Again I would be happy te make a preprint copy of the manu-
seript available for the Committee if vou desire.!

Mr. Bickwrr, Thank you. That would be fine,

Now, if you got your information sometime in 1968, and we don’t
know when, let’s assume it was late 1968, and it took until the fall
o£ l.ﬁﬁﬁgtn come up with a final report, why did it take that length
of thne!

Dr. Konix. Just the difference between the magnitude of the job
and the availability of professiona] resources within our institute,
At that time, our Biometry branch consisted of two professional
biometricians at the doctorate level, This staff was involved in a
series of studies including one on the relationship of asbestos to lung
cancer, and another on a quantification of the hazard to uranium
miners, "This limited staff had to be literally redeployed in order to
perform the necessary analyses of the Bionetics data.

Mr., Breewir, On the carcinogenicity studies, when did you get
the information from Bionetics?

Dr. Kerrx, We really didn’t, other than as information. It came
as part of the same report. But the analysis of the carcinogenicity
study remained entirely within the Cancer Institute, since it was
clearly relevant to their mission and responsibility as the National
Cancer Institute.

Mr. Brexwrr. You were not responsible for analyzing that?

Dr. Koriv, No, sir.

Mr. Brocrwit. Yon have stated the results of the teratogenicity
studics were released to the Mrak Commission immediately when
they beeanie available, T am sure you arve familiar with My, White.

side’s allegation that Dr. Samuel Epstein of the Mrak Commission. -

had a great deal of difficulty acquiring information on the studies.

I wonder if you could reply to this allegation? If you are not
fumiliar with it—

Dr. Korix, T am familiar with the allegation. I read it in the
story in the New Yorker, of course.

No, I think that we are probably speaking of two different things.
There was, at no time, the necessity For the requesting of any infor-
mation from us. There was a mechanism for the forwarding of the
information to the Mrak Commission; the best evidence that this
allegation is not so in another sense is that the head of our Biometry
Branch, Dr. David Gaylor, was on the Mrak Teratogenicity Com-
mittee, the very committee to which the data were being supplied.

180 p DR,
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So, essentially it would be denying his own data to his own com-
mittee if this were so.

Do you follow me.

My, Bregwrr. I am sorry, I don’t.

Senator Harr. I am going to have to interrupt again, I am sorry.
I]hoped we could avoid the necessity of holding you, but I will miss
the vote.

I will not be able to return as promptly as I like, becanse T must
remain on the floor to get something done, a matter that will be
voted on tomorrow.

So, we will have to recess in the very unhappy condition of not
knowing exactly when I wiil get back, but as guickly as I can.

(Recess.)

Senator Hart. We will resume, and with better luck than we have
been having in the last hour or so, maybe we can conclude before the
next vote is signaled,

My, Bierwrr. I believe the last statement which you made I had
some difficulty with. '

Dr. Korix. What I was saying was that Dr, Epstein and Dr.

Gaylor were on the same teratogenicity panel of the Mrak Com-
mission, and each meeting they held Dr. Gaylor brought the dats
up.
I)So the only information Dr. Epstein might have asked for that he
did not get were data that just were not complete. But certainly in
relation to the teratogenicity, I eannot conceive of any available
data that wounld not have been made available. .

Mr. Bicxwrr, Was the final Bionetics report made available to the
Mrak Commission when they asked for it?

Dr. Korix. It is my impression that it was. And again they would
not have come to us, because the final report was the property of the
National Cencer Institute, as the contracting institution.

Mr. Bickwrr., If they did come to you, would 'you have had
authority to give it to them?

Dr. Kortx, Actually, T suspect I would have picked up the phone
and asked Dr. Endicott who was responsible, and I would have
gotten authority for it because the information contained in it was

rmane to the Mrak Commission, But again I would emphasize
that the final report of any contractor would not include the inter-
plretation and the analysis of the data. This was not part of the pur-
chase.

Mr, Brogwrr. I realize that, but if Dr. Epstein of the Mrak Commis-
sion had asked you for the final Bionetics report, without an aual-

is from NI%HS, yon would have furnished it to him
immediately ¢

Dr. Koy, X would have furnished it to the Mrak Commission.

Mr. Bricewrr. Would you not have furnished it to Dr, Epstein{

Dr. ooy, The data itself? -

Mr. Biogwrr. Yes,

Dr, Korix, Uninterpreted ¢

Mr. Brocrwir. Yes.

Dr., Koruy, Ol I probably would not have, no,

Myr. Brckwrr. Why not? '
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Dr. Korix, Essentially the data are erude data that require inter-
pretation. and essentially the implications, the results of the report.
are the conelusions, and the responsibility for those conclusions
would have heen onrs,—that is, the responsibility of the NI

Mr. Biexwrr. These data, I understand, did raise doubts, about
the teratogenicity of 2,4,5-f,

Dr. Korix. You mean. rather than raise doubts, established the
experimental teratogenicity of this, After the data were analyzed,
ves.

T Mr. Biexwrr, You ave saving that vou do not believe that a
member of the teratology panel of the Mrak Commission should
have the right to examine those data unalyzed?

Dr. Konmix, Oh, not at all, ANl T am trving to say is the data
themselves, short of total package. onee the data were analyzed, and
conclosions made. then by no streteh of the imagination would the
date be withheld from anybody.

Mr, Bregwrer. Bat unanalyzed. he should not be entitled to look at
then? '

Dr. Konix, 1 do not think so. ne, sir.

Mr, Bregwrr, Shonld anybody other than the organization en-
trusted with the analysis of the data be entitled to look at them?

Dr. Korwx, Ob, surely, Mr, Harts Committee, or there ave a
whale spectrum of responsible agencies,

Mr. Brewwrr. Could you list those ageneies that would be entitled
to look at this data?

Scnator Tk, You are inquiring about before analysis?

My Brewer. Yes,

Dr. Worix. The hierarehy above me, as a lowly director of an
instivite. the divector of NTIL The Surgeon General, the Secretary
of HEW, adi of the way up. any member of the legislature, any
member of the exeeutive hranch. with the authority, surely,

Mr. Brerwer. But you would not want to allow 1 nongovernnen.
tal seientit with some expertise in the field to look at this data?

Dy Koree, Again, there is wo flat yes and no. There ave many
instanees when we eall people in nongovernmentally to look,

My, Biewwrr, What T am asking vou to do is draw the line, I
know it i= hard, but yon have exeluded one nongovernmental scien-

tist. I weuld like to know how vou formulate vour opinion in decid-.

ing who shoukd be excluded and who should be included.

Dr. Kovrs, That i a matter of judgment. How nueh help I think
we can get fram them, how much help we can provide them,

Mr. Bierwir, Is that the only basis for your decision?

Dr, Korix, T would have to think. T suslpoct that is the major one,
We have ernde data apd what we tey to do is get the hest expertise,
We have evervehing from advisory committees to councils to study
scetions to consnltants to the institutes, who are not Government
enipioyees, who arc on call at ali times and who ave used rather con-
sistently. partienlarly by 2 voung institute like our own. (we are 3
vears old: onr %17 million hudget, when contrasted with the $150-

lus million budget of the larger well established institutes is proba-
Iy a5 good an indication of our size as anything.)

I think a corollary of our small size is the great consistency with

which we get outside help in terms of consultation. We just had a
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task force that spent 3 weeks preparing a consultative guide, as it
were, for the Institute. So there is no tendency on our part at all to
trent anything that we get as cither clandestine or in any way not
open to sermtiny. In fact, as I said in my testimony, I made a special
point that scientific serutiny is something that we insist on in all of
onr data before we accept it as fact.

As our critical mass at NIEHS enlarges, we will probably be
more certain. But we are a small outfit and we use outside consul-
tants a lot. So in answer to your guestion specifically do I feel cate-
gorically that dato should not be seen by outside scientists, not at all.
Thore are instances where you call them in and they see it initially
with us. as it were, around the table for the first time,

Mr, Brekwir, On the pro side von are weighing the potential
helpfilness of the scientist who would be asking to see the data,

Dr. Korix. Oh, no. Also schat he ean contribute to the maximum
utilization of the data. In the vears I have been in NTH when there
are implications of the data that affect other exeentive Lranches. or
have socioecononiic implications, the people who you try to get hel
from and provide help to are judged on an individual bagis. This is
reatly so, _

Mr, Brerwrr, What is on the other side? In formulating your
opil;'l(\ll what is it that wonld keep vou from giving the information
ont.

Dr. Korix, Number one. eoncern over data where the interpreta-
tion would be such that we would want our interpretation to he on
the record at the time the data were nde available, That would be
one example.

Another example, where there is seme question we have about the
data onrsefves, g0 we want to go back and verify techniques. verify
the workbooks from which the reports were made, .And in fact this
was done in this ease. So there arve lots of reasons. Not as many as on
the ofher side, hut yvou just have to do it on an individual basis.
decide what is the best way to get maxinum returns from the data.

Mr. Bicxwrr, With respect to Dr. Epstein. o member of the tera-
tology panel of the Mrak Commission, would you rule out the pos-
sihi!gity of his being able to contvibute to the ntilization of this mate-
rinl ¢ :

e, Korix, Yes, -

Mr. Brexwrr, Conld you elaborate on that !

Dr. Komx, Fundamentally it is a matter of judgment. T felt at
that time that the data themselves needed analysis for the reasons I
mentioned. that the conclusions were integral to the data because
again the mere fact that you had chi square indicated there that the
significance was in large measure determined by statistical methods.

It wasn’t a situation where, as the data amply attest, an all or
none response occurrved, where all of the cont-t‘o?s did one thing, all
of the test animals did the other. There were statistical differences.
There were differences in de, and intensity and in time. These
had to be determined by statistical techniques.

Senator Manrr, Doctor, I will be brief in my thanks, since I am
under the compulsion of another vote signal.

{The information referred to on p. 94 follows:)
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TERATOGENIC EvaLvaTIioN of 2,4,5-T
ABSTRACT

The herbiclde 24,5-T {24,5-trichlorophenoxyacetie acid) has been shown to
be teratogenic and fetocidal in two stralng of mice using either subeutancous
or oral routes of administration, and in one strain of rats by oral adminijstra-
tion. The incldences of both crstic kidney and cleft palate were lncreased In
the CHIBL/G mice as well as the incidence of cleft palate in the AKR mice
The incidence of cystic kidney was also inereased in the rats, In addition, an
Incrense in liver to body welght ratio in the mouse fetus and the occurrence of
hemorrhagle gastrointestinal tract in the rat fetus suggest that this compound
alzo has fetotoxic properties.

The chlorinated herbiclde 2,4,5-17 (2,4,5-trichlorophenoxFacetic acld) iz used
extensively for weed control (1). However, there have heen relatively few
reports concernlng its pharmacologie and toxicologic properties in animals
(2,3). Indeed, there are no data available concerning the effects of this com-
pound ou the developing embryo and fetus. Therefore, this report evaluaies the
teratogenic and fetotoxic potential of 2.4,5-T in mice and rats (4).

Breeding colonies of C57BL/6¢ and AKR strains of mice were established at
Blonetics Research Laboratories, Ine., to supply the milee, For the study, breed-
fng was by random mating. Detection of a vaginal plug indicated day zero of
pregnancy. Rats were procured from the Holtzman Co., with known insemina-
tion dates. Detection of sperm indicated day zero of pregnancy. All animals
received chow and water ad Hbditum. .

2,45-T (8) was administered by one of two routes, subcutaneously or orally.
A solution of 2,4,6-T in 1009; dimethyrlsulfoxide (DMS0) in a volume of 100
#l/mouse was used for each subcutaneous administration. For oral administra-
tion by gastric intubation, 2,4.53-T was suspended in a honey solutlon (honey:
water, 1:1) and volumes of 100 ul/mouse and 200 ul/rat were used.

In the studies with the C5TBL/6 strain, 2,4,3-7 was administered daily
Leginning on the sixth day of pregnancy and continuing throngh the 14th day
or from the Oth through the ITth dar. The mice were sncrificed on the 15th
day of gestation for examination. In the studies with the AKR strain, 2,4,5-T
was adninistered dally beginning on the 6th day of pregnaney and continuing
through the 15th. These mice wete sactificed on the 19th day of gestation. The
rats were treated on the 10th through the 15th and sacrificed on the 20th day
of gestation.

Upon sacrifice both mothers and fetuses were examined carefully. In addi-
tlon, about one-third of the monse fetuses were stained with alizarin red § in
order to detect skeletal anomalies.

Tables 1 through 3 contaln data on fetal mortality, abnormal litters, almor-
mal fetuses per litter, fetuses with cleft palate, fetuses with erstic kidney,
maternal weight gain, and maternal and fetal liver to body welght ratlos. The
tollowing conventions were observed in complling these data. If a fetus was

either dead or resorbed, it was regarded as a dead fetus A fetus was classi-

fied abnormal if it was alive and had at least one anomaly (regardless of
trpe). Similarly, a litter was classified ns abnormal it it coutained one or more
ubnormal retuses. A fetus was said to have a cystic kidney if at Jeast one of
jty kidners was affected. In calenlating the maternal Mver/body weight ratio,
maternal body wefght wag defined as the difference between the welght of the
animal on the day it was sacrificed and the gravid aterus weight. Finatlg, the
maternal welght gain was deflned as the Qifference in the corrected maternal
hody weight on the day it was sacrificed and its weight on day zerco of preg-
nanes, :

The percentages for fetal mortality, abnormal fetuses, fetuses with cleft
palate and fetuses with cystie kidney were computed by first obtaining the per-
cent for each ltter and then ealeulating the average of these percentages,

The percentage of abnormal litters provides a measure of the prevalence of
abnormal fetuses across litters, while the percentage of abnormal fetuses per
litter gives an Indication of the prevalence of abnormal fetuses within litters,

In this report, the contro! animals are those that were on a Iarge study
during the 8-year time period in which 24.5-T was evaluated. The data from
the DMSO and honey treated control groups were compared with the data for
the non-treated control group. Then the results from animals trented with
2451 in elther DMSO or honer were compared to tbe appropriate control
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datn. Standard corrected 2x2 chi-square tests (8) were used to compare the
results of 2,450 treated nuimals with the appropriate control duta for the
proportion of litters contalning abnormal fetuses.

The distribution of the percent of abnormal fetuses per litter for 2,4.,5-T
treated litters was compared with the appropriate control distribution by use
of the non-parametric Mann-Whitney U-test (G). Also, this test wns used for
compnting the percent fetal mortality, cleft palate, cystie kidney, and enlarged
renal pelvis per litter. This test requires that the pronortion of dead or abnor-
mal fetuses per litter is independent from lltter to. litter, but requires no
assamption about the frequency distributions of these proportions,

Initial analyses of the data indieated that occurrences of anomalies among
fetuses within litters were correlated. That ls, apomalles were not randomly
distributed across all litters but tended to cluster within ttters. Many litters
possessed no atnomalies whereas all of the fetuses in some litters were abnor-
mal, Since fetuses within the same lUtter tend to be more alike, pooling the
data neross litters hefore performing statistlenl tests is not appropriate. The
experiment:l unit (7) is that entity to which trentinents are applied, In this
cake the pregnant animal. Hence, all ealculations of averages and all statisti-
enl tests were performed on the independent responses of the experimental
wnits {litters). .

The administration ¢f DMSO or honey to mice or rats did not adverseis
affect the development of the fetuses. The Incidence and type of naturally
accurring anomalies observed in the DMSO and honey treated animals did not
show an inerease comparved to the non-treated group. The alizarin stalned
fotuses of the control mice showed very few skeletasl anomolies. No skeletal
snomalies were detected by staining In the treated mice. For both miee and
pats, there were no differences in the average number of lmplantations in the
control and experimental litters. A few values for treated animals were less
tlutn those of thelr appropriate controls, None of these differences were statls-
tienlly stgnifieant includiug the 3% fetal mortallty observed in the C37BL/G
mice receiving a 215 mg/ke dose of 2,4,5-T reported in Table 1. Thiz value of
2% reflects o period of low fetnl mortality (9% ) observed in the control mice
during the inltial few months of the study. This difference in mortallty 1 not
statistically significant. There were no other significant ehanges in these con-
trol data during the 3-year period.

Ag shown fn Table 1, the administration of 24,5-T to C5TBL/6 mice on days
#-14 nt a dosage level of 113 mp/kg produced significant inereases in percent
of abnormit! lHtters and percent of abnormal fetuses per litter. The anomalles
produced by 2,4.5-T were almost exclusively cystic kidney and cleft palate.
Similar results were obtained regardless of whether the compound was admin-
istered subcutancously or orally. A dosage level of 464 mg/kg administered
orally did not produce n significant increase In fetal mortality or an effect on
palatnl development, but did cause a signifieant Increase in the pereentages of
fetuses with crstic kidney, Administration of 24.5-T subcutaneously at a
dasnze level of 21.5 mg/kg did not affect the visability or development of the
fetuses. Thus, a dose-response relationship for the fetocidal and teratogenle
properties of 2,4,5-T in mice 1s suggested for both routes of administration.

It was also obscrved that In mice treated with 2,4,6-T on days 6 through 14,
there was a slznificant decrease in the ineidence of naturally occurrinig anom-
alies. These constst of microphthalmia folliowed by anophthalmin and are in
nccord with other CS5TBL/G colonies (8). Although the fetuses from nice
trented on the G-l4th days had fewer naturalls occurcing anomalies, the
fotuses from mlce treated on the dth to 17th dars did exhibit these anomalies,
Tlus, it appears that the interval of days 6 to 9 of gestatfon Is one of the sen-
sitive periods of development with respeet to 24.5T. Two other sensitive
periods ate durlng development of the palate and kidney slnee they are so
uigh:yt :;ﬂ‘oc-ted. The oceurrence of these two anomalles are - statistienlly
enrelated.

in the study where 2,4,5-T was administered on the Sth to the 17th day of
gostation with the C5TBL/6 mice, maternal and fetal lver weights were deter-
mined. As seen in Table 2, this trentment produced a significant increase in
maternal and fetal liver to body welght ratios. The significant incrense in fetal
liver to body weight ratio reflects both nu increase In fetal liver welght and a
decrease in fetal body weight. The significant increase in the lver to body
weight ratio suggests a change In activity of drug metabolizing enzymes of the
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endoplasmic reticulum which has been studied (9). Again, the Mann-Whitney
U-test was used to compare the animals administered 2,4,6-T with the appre-
priate DMSO control mice.

Thus, in the C3TBL/6 wice, 2,4,5-T is fetocidal, teratogenic and capabte of
producing an increase in the liver to body welght ratfos.

Treatment of mice of the AKR strain with 2,4,5-T fn honey produced a sig-
nificnnt inerease in fetal mortality. The incldence of cleft palate was incrensed
with both routes of administration. However, 245-T did net produce an
increased Incidence of cystic kidney in this strain. There was no effect of
2,4,5-T ndministration in this strain on the maternnl weight gain with either
route of administration. However, the maternal liver to body welght ratio was
Inereased vsing either route of administration. .

In addition, hybrid Htters resuiting from mating C5TBL/6 females with
AKR males were evaluated. The administration of 113 mg./kg in DMSQ from
duys 6 through 14 of gestation produced a high incidence of both cystic kidney
and cleft palate. There was no effect on maternal weight galn.

The oral administration to rats of 24,5-T at a dosage level of 10.0 or 404
mg/kg on the 10th through the 15th day of gestation produced a significant
fncrense In fetal mortality (Table 3). The two lower dosage levels, 4.6 and 10.0
me/kg produced a significant Increase in the percentage of abnormal fetuses
These fetnses displayed a high incidence of erstic. kidney. At the highest dose
level, 46.4 mg/kg, the miarked increase in fetnl mortality reduced the popula-
tion of live fetizes to a small sample. However, eystic kidneys were observed.
In a Mnited study, the administration of 2,4,5-T ot dosage levels of 215 or
36-]4 mg/kg from the Gth through the 15th day of gestation was highly fetoct-

A

At all dosage levels studled in the rat, hemorrbagle gastroluntestlnal tracts
were observed in the fetuses. The percentages of fetuses per lltter with hemor-
rhagie gastrolntestinal tracts showed n dose-reponse relatlonship: lLe., 3%,
3%, and §3% at doses of 4.8, 10.0 and 46.4 mg/ke. respectivelr. None were
observed in the fetuses rom the control animals. Dril and Hiratzka (2) have
teported that dogs which reccived 24,5-T {n the diet showed some necrosix and
iuflammation of the intestinal muteosa. The hemorrhagle gastrointestinal truets
olbserved in the rat fetuses is probably a toxie effect of 2,4,6-T on the fetal
argan as opposed to a <developmental defect.

In conclusion, these studies show that 2,4,5.T ndversely affects the develop-
ment and viability of the mouge and rat fetus.

TABLE 1.—TERATOGENIC EVALUATION OF 24.5-T IN MICE

Average Percenl of Jetuses per
number  Percent Percent litter with—
Nymber five letal  Parcent ab |

fetuses’ mortality/ abnormal  fetuges’ Cleft patate ?Jstic_
litler kidney

- Dose of
Compound  Vehicle (mZkey lithers liter litter litters

C5IVL% STRAGN FREATED DAVS 6-14

None 72 5.8 26 38 1t <1 i
Hone 105 5.5 29 2 12 <1 2
None 32 1 4] 1] 14 0 1
A.5 ! 3 5 12 1] L]
1nig 18 4.4 a2 ¥ 86 15 LR 4]
45,4 B.5 8 2100 : 3 H 133
130 12 4.3 14 1100 170 +23 " ég
C57BLA STRAIN TREATED DAVS 9-17
Nontreated... .. Moms...... HNone 8 51 36 H 1 4 H
Control..... . .... DMSO...... None 10 6.1 | 30 8 ] [}
245T_ . ... oMsSO_..... 130Q 10 .7 i 5100 1 $29 X i)
AXR STRAIN TREATED DAYS 6-13
S S S S -1 S
O O B R
7 5.3 42 110 +5% ‘ 55 0

1 Siatistical Significance Lovel=0.19; 2 Statistical Significance Levet=0.05; 1 Statistical Significance Level=0.0],
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TASLE 2.—LIVER WEIGHT STUDY: 2,4,5-T ADMINISTERED DAILY AT 113 MG/HG SUBCUTANEOUSLY iN DMSO
FROM THE 9TH THROUGH THE L7TH DAY OF GESTATION IN C57BL/G MICE

¥ Felal Hatornal
restment
Liver wit. Body wi. Liver wt.f Wt. gain Liver wt,f
(ems) (gma) fody wi. (gms) Body wi.
L T 047 .80 058 600 .06
Eﬁ'é'f:’“ ............................ M6 818 056 5.99 . 068
A IS S BN L k] 076 4,65 20

) Statistical signibicance fevel = €10, 2 Statistical signilicance tevel = 0.05. 3 Statistica signiticance leved = 0.8].
TABLE 3.—TERATOGENIC EVALUATION OF 24,5-T I RATS

Porcent of fetuses per
Average Iitter with—
nuomber  Pércent Percent o
mber five fotal  Percent abnormal Enlarged
Dose of feluses/ mortality/ abmormal  felwses/ rona Ezslic
Compoynd Yehicle (mgikg) lilters. litter fither lithersy fitler pelvis kidney

7 9.9 1 43 9 9 0
14 8.7 1 51 12 12 31
[ 82 12 88 236 18 e
7 1.1 128 ] tds 17 130
6 2.7 159 67 &0 21 3

1 Stavistical Significance Level =0.10. = Siatistical Significance Leved =0.05. 1 Stalittical Signiticance Level «0.00.
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Senator ILanr. Are there any additional questions?

Mr, Brerwrn No. Mr, Chairman,

Senator Iawr. Tf any avise we will submit them in writing and
reeeive the veplics in the record.

T appreciafe the cooperation of evervone throngh the day, and
apologize for the ervatic scheduling this afternoon,

{ The tollowing was subsequently received for the record:)

Appendix 1

U4, Suows S3s of Coxcrry OvER EFrecy Iy VierxaM oF )-YEAR
DerorIatioN Prograx

( By Ruiph Blumenthal, special to the New York Times)

SAIGON, South Vietnam, March 14—Many South Vietnamese who live adjn-
cent to areng that are being defoliated by spray from United States planes nre
convineed that any allments or misfortuncs that they suffer are related to the
Sprayings,

There is no proof that ther are right nbout the effect of the chemieal sprays
on the human body, but neither is tiere any assurance that they are wrong.

Althiongh the defolintlon program, organized and run by the United States,
has wen In operation for nearly nine years the, full effect of the chemicals on
anfinnl and human lite remains Iargely undetermined,

The United States military command says the program, which is designed to
strip plant cover from areas oceupied Iy the enemy and to destroy crops that
might rield him food, has covered aubout 5000 of South Vietnam's GG.350
square miles,

V&, TERMB IT VALUARLE

The United States commnund sars the program has proved its wilitnry worth,
“It has contributed materfally to the securlty of unlts eperating in the field by
im{a;mxing their visibility from the ground as well ag the air,” the command
sald.

About 13 per eent of the program has been directed agalnst crops, presuma-
bly fond grown by and for the enemy. Because of the drifting of detoliants
aml the difficolty of assessing the results on the ground, it is virteally impossi-
ble to say how wuch of the crop hns been destroyed by the chewmiecals, but it
would not apmrear to be a significant part of the country’s capacity. It has
Beozhit heedsdige, Yiowever, to Bxdividunl farmoers,

Aler years of sssuring e South Viettamese (hat (his extensive spraying
was luembess (o animasly and bumines, United States officiuls are showing signs
of concerny over recent reports tlie {he chemical sprays may leive some litthe.
wnderztond and alnrming effeets.

PANEL STUDYING EFFECTS

In the last several months, reportedly on Instruetion from Washington, the
United States militury command and the United States Embassy have forned
2 spweinl committes to review the effects of the defolintion program, especlally
on bauinnes.

The senxitivity of the issue hias foreclosed official comment, hut necording to
informed sources the selonce pdvivory office of the command is responsibte for
pathering data in interviews and tests that embassy officials will then evalu-
ate.

The South Vietnamese Government regards the entire subject as taboo. Viet-
namese newspapers have been suspended for publishing articles abowt birth
defvets allegedly attributed to the defoliants, and the pyblie Health Ministry
deetines to provide any staristies on normal and abnormal birihs.

However, the eonecern felt among the Americans is shared by many Houth
Viernmnese sofentists, phrsicians, Lhealth officials and villagers interviewed tn o
threcs-week snreer of the effects of the program, '

Gflieeps of the Unjted States command are aware of the allegations of birty
-t At they generally diseount the reports,

Kezpemsile South Vietnamese scientists and officials sar they know virtually |

mthing abvmt the effects of the chemleal sprays,
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Snigon's leading maternity hospital, Tudu, from which ruimnors of an lucrease
of abnornal births cmanate periodically, bas not even compiled annusl reports
of statistles for the iast three years. Recent monthly figures show au average
of about 140 miscarrlages and 150 premature Lirths among approximately 2,500
pregnancles, but the hospital 1S not prepared to say whether this represents an
inerease and, if so, what the canse might be.

A Mgh Agricultnee Ministry offeial sald: “T don't think the Americons
would uge the clieinicals if they were harmful.”

e conceded that bis minlstry hnd made no tests and asserted that his
experts had been unable to get any information about the defoliants from the
Defense Ministry, which cousiders such data secret. The mnin defoliant com.
pounds and sume Information about themn are avajlable in the United States.

Last Oct. 29, Prestdent Nixon's sciehece adviser, Dr. Tee A. Du Eridge,
annoudced that as u resuit of a study showing that one of the defolinnts vsed,
2.4,5°T, had caused an unexpectedly high incldence of fetal deformities in mice
and ratg, the compound would henceforth be restricted to aveas remote from
wpalation.

y That directive appenrs to be ambiguons In South Vietnam for milltary
spokesmen assert that 2,4,5-T continues to be used only in “enemy staging
areas”—by definition populated regions.

DEFOLIAXTS WERE CONCEALED

Don That Trinh, Minister of Agriculture from November, 1967 to May, 1968,
and for 10 years professor of agronomy at Salgon University, sald that while
he wns minister, the Defense Binlstry “would try to concenl the defoliant
products from wme,”

“I did not belleve in defollation,” he added,

According to one of the Viethamese directors of a Government reseuteh Jabo-
ratory in Saigon: “We didn't know anything before the United States started
spraying. It was only when we recelved compluints from the livestock people
that we’started getting interested.” But, he added, there are still no Vistnam-
ese studies.

Even the village of ‘Tanbiep, 20 miles north of Saigon, on which 1,000 gal.
1ong of defoliants were Jettisoned on Dec 1, 1968, hax not been the object of
attention or study.

An Aweriean C-123 fiving out of Bienhoa alr base, Northenst of Saigon,
developed englue trouble shortly after takeoff, To lighten the craft, the pliot
sprayed the full load of chemiecals over Tanhiep and nearby Binhtri in 30 sec-
onds Instead of the usual 4 minutes 30 seconds, which spreadls the defoliant at
the rate of three gallons an acre in unpopulated areas.

*he defoliant involved, according to the United States command, was a 50-50
mixture of Z24-Dichlorophenoxyacetate, or 24-D, and 2,4.3-Trichloro-
phenoxyacetate, or 2,4,5-T, in an ofl base. It is one of three compounds the
military says it uscs here, the others being a Dow chemical produet cslled
Tordon 104, a mixture of amine salts of 2,4-D and Picloram, and un arsenic
compound of encodylic acid. )

No physiclang visited Tanbiep to examine thé people after their exposure,
which, like eiglit similor emergeney dumpings since 1068—some over unpopu-
lated forests—was not made public by the United States command.

A United States Air Force medical team visited Binbtrl shortly after the
spraying and, according to American district officlals, found the villagers had
suffercd ne il effects, There was no later inquiry.

Mrs. Tryan Thi Tien of Tanhiep, hwo says she has four normal childven, Is
couvinced that the malfunction of hier son, who still looks like a newborn at 14
months of age, “must be due to the chemienls I breathed.”

Her neighbors, Mrs. Nguyen Thi Hal and Mrs. Tong Thi An, blanie the
spraying for the fact that their children, one year and 20 months old respec-
tively, still erawl Instead of walk. -

Nguyen Van Nhap, a farmer, complains of suffering bouts of fever, sneezing
and weakness.

“f was working in the fleld when the spray came down,” Mrs. Tien sald
through an interpreter. “I feit dizzy, ltke vomiting and had to sta¥ in bed
thirce or four days.” :

Many other villagers reporied feellng the same sonsations as Mrs, Tien, but,
exeept for the two children described as retarded'!n lenrning to walk, no otber

Voaremmnl ahildenn wensn Aemcadb o8 b at-br .
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Tran Van Dang, a farmer in neighboring Binhtrl, recalled that three days
after the spraying two villagers, Tam Ten and Mrs. Hai Mua, died after suf-
fering respiratory difficulties and trembiing. The next day, he said, a third vil-
lager, Mrs. Hal Nuc, died after showing similar symptoms. Mr. Ten was an otd
mun sl contd buve been expected to dle soon anyway but the two others, Mr.
Dang said, were middle-aged and secmed healthy.

#uch complaints ure not limited to Tanhiep and Binbtri, where villagers
were admittedly exposed to concentrated doses of defoliant—though just how
concentrated hins not boen established,

In Bienboa city, 10 miles trom Tuullep, any defoliant In the air drifts down
from the heavily sprayed battle areas to the north. -

Dr. Nguyen Son Coo says be finds a clear correlation between the days wlien
there is spraying and the number of patients who come in with respiratory ail-
ments, mostly sneezing and coughing.

De. Cae, whe has been practicing in Bienhon for 21 rears, sald he had also
noticed that in the last two to three years the number of misearringes among
his putients had {loubled. )

“These women are convineed ther are the victims of the chemienls,” he sald.
T ondy suspect there could be a velationship. This suspiclon is very well
knowi The inerease in misearringes is very obvious, very significant.”

However, the manager of another clinie reported no inerease in miscarriages
over the lust several years.

Any iscrease in misearringes has many possible explanations: perhaps the
deterioration of the dally diet, the cwmulative effect of the hardships of war,
population awd econotnic movements that reglster statiatics of only certain
groups, or air potlution, of which the detoliant chemnleals stre a part.

Apperulix 2
DrrortaNts, DEFORMITIES : WHAT RIsk?

be. Jackie Verpett is fascinated and horrified by what hnx now become an
everyday »ight at her FDA toxicology 1ab in Washington, D.C.: soveral white
leghorn ohieks struggling to get to their feet and then finally walklng-—on their
knees, Besldes slipped tendons in thelr legs, some of the chicks have cleft palates
and beak deformities. All this has been wrought by injecting fertilized eges with
an eibanol =olution containtng just 2.5 micromicrograms (or 30 parts per triltion)
of 2.8.46.7qctrachlorodibenzo-p-diogin, a contaminant in 2.4.5-trichlorophenoxy-
acetic acld (2,4.3-T).

Over the past nine years, 40 milllon pounds of this defolinting Lerbieide
have been sprayed in very lLeavy conecentrations across at least five million
acres of Vietham to destroy crops and expose the enemy. By mwx's reckoning,
some 30 mliltion pounds have been spewed out in lesser concentrations during
just the past five years across pethaps 30 million acres of range, forest, and
farmland (not to mention home gardens) in the U.S—an area three times the
size of Texns

Thus, Dr. Verrett's preliminary findings are not just ot interest to poultry-
inen. The 11 crippled chicks In her study were among 15 survivors of a clutch
of 25 cpgs. In the unhatched chicks, Dr. Verrett found pronounced evidence of
chlek edemmn—swollen tissues, eysts on the back, necrotic llvers, and the same
deformities the live birds have. The FDA resesrcher is diluting the dioxXin con-
tent to try to fnd a “no efféets” level. In another brood, she hins produced a
similar pattern of birth defects with jJust 214 parts per trillion of dioxin,
1/400,000 the 1 ppm found In currently marketed products. Now she's experi-
menting with .25 partg per trillion. (The work is so politically sensitive that
she doesn’t even know the origin of the 24,5-T involved and feels “like I'm in
the CIA")

When told that HEW Secretary Robert Finch is doubtful about the applica.
bility of the chick embryo work to human risk, Dr. Verrett snapped, “I know,
1 know, but the only thwe Bob Fineh sces eges is whoen he eats them for
hreakfast.” )

While Dy, Verrett labored in the lab early this month, Dr. Sammuel Epstein,
clitef of toxicology at Children’s Hospital Medical Center in Boston, was out in
Globe, a foothilt town in southeastern Arigona, to evaluate reports of toxic and
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terutogenie effects attending tbe spraying of 2,4,5-T and its chemical cousin, 2-
¢2,4,5-Trichlorophenoxy) proprionie Acid (Silver) in adjacent Tonto Natlonal
Forest. These reports have disturbed the nation and drawn experts to the
Heene,

0DD EFFECTS AROUNH GLOLE

In Globe, Dr. Epstein saw two goats and a duck with leg deformities similar
to those in Dr. Vervetts chickens, and studled the historles of sick people.
“1p's Impossible to say for certain whether the claimed symptoms and effects
are attributable to the spray,” he said. But at the same time he lashed out at
the U.8. Forest Service for risking the contamination of water sources against
its own policy, for contributing to dArift by vsing water as a 2,4,3-T solvent,
and for failing to post the area before spraying.

MwnN found that the Department of Agriculture Keeps such casual tabs of
+.4,6-T spraying that it would tnke officlals u week just to find which of the 33
national forests besides Tonto have been Lombed with the two million pounds
Forest Service has jetted out over the past six years. “But Interlor nses more
thien we do,” sald one official. Replies an Interior spokesman, “We used only
41,232 pounds last year.”

In the Globe aren, the Forest Service has sprayed 2,4,5-T and Silvexr four of
the past five Fears to promote growth of grass in a burned-over section and fo
oliminate ehaparral. But most 2,4,5-T use is unmonitored. The defollunt Is
pought 1w ranchers and private foresters and it's pretty much up to thew
whuat lappens to it

Human terstogeniclity is the chief worry; it ls fatrly well known LY now
that Dr. Verrett's work Is not the first study to dramatize the risk. Tet awxs
lenrned that the U.8. doesn’t keep nationwide birth-defect figures.

Dr. Edward Burger of the government's Office of Science and Technology
does not seem worrled by thiz absence of monitoring and supervision, nor,
indeedl, abhout the risk of 2,4,5-T teratogeniclty. Dr. Burger, technical assistant
to Presidentlal selence advisor Lee A. DuBridge, acknowledges that a study
done Ly Bionetics Research Laboratorles for the National Cancer Instltute
showed last March (It was suppressed for six moanths) that nearly all
oftspring of mice and rats given 24,5-T early In gestation at the relatively
high levels of 215 mg/kg or 46.4 mg/kg were born dead or deformed—In some
cises with no eyes, with cleft palates, and cystle kidneys and enlarged livers.
Fren at 4.0 mg/kg dosage, 39% of the animals were born malformed.

The OST expert is more familinr than most with the high-level decislon.
muking that went Into Dr. DuBrldge's declaration October 29 thiat on the basis
of the Bionctics study, the use of 2,457 in populated areas would be
restricted. Dr. DuBridge sald Agriculture would, by Jan 1, 1970, withdraw
licenses for ifs use on crops (corm, bluberries, peaches, pears, and several leafy
vegetnbles) unless the FDA found that the residue was negligible and humans
were tolerant of it. _

Dr. Burger explains that the FDA missed thls deadline for a number of rea-
song, First, Dow Chemical Co., a msajor maker. of 2,4,5-T, discovered last
December that the sample used by Bionetics contained 27 ppm of the tetra-
chloro dloxin instead of the “less than 1 ppm” Dow says is in ita product. So the
study 18 now belng re-run with a Dow sample at Dow labg in Zionsville, Ind.,
and Midiand, Mich, and at the National Institute Enviroomental Health Sci-

ences.

Next, snys Dr. Burger, even after the terntogenic potential is re-evaluated in
a rodent model, the disappearance rate of the contaminant in the animal blood
stream must be determined and calibrated with that in human volunteers. He
concludes: “The posslbllity of exposure to 2,4,5-T, vis-a.vis the small terato-
renie risk, }‘s certainly not sufficlent at this time to justify wiping the chemical
off the market.”

Comments Associnte FDA Commissioner for Sclence Dale Lindsay: “Dr.
DuBridge had no domned business setting a tolerance deadline., Qur market.
haslet surveys for 1968 and 1900-~thousands of samples of 120 foods and vege.
tnbles ave constantly belng assessed—show only five recoveries of 2,4,5-T—
three from leafy vegetables at negligible levels, plus one from milk, and one
from ment nt the 01-mg level,

»Yot if we hnd to set a tolerance today it would be zero. The trouble with
thiy very active dioxin contaminant is that while it may be a known quantity
in & product, you can’t extract it in tha same quaatity.”




04

106

Harvard microbiologist Matthew Meselson s worrled for the same reason—
and many others. Dr. Meselson—appolinted last year by the American Associa-
tion for the Advancement of Sclence to head a 2,45T evaluation yroject—
says: “The tetrachioro dioxin represents just one of 12 or 13 ways the
chlorine atoms can arrange themselves on a benZene ring to form dioxin mole.
cules. How do we know about the hexa, hepta, and octychlors, or about how
persigtent the tetrachlor ltself 1s? Moreover, I'm very concerned about the
dloxins that might be formed by unreacted trichlorphenol {2,4.5-T precursor}
when the product is exposed to heat. If it were tuken up by plants or woml
and these were burned, you'd get more dioxin. Finally, I'm bethered by the
bizarre mental effects suffered by German workers making 2,4,57. I say when
in doubt, stop it."

Dr. Julivs Johnson, vice president and director of research for Dow, regards
these concerns as speculative. “If we thought 24.5T was bharming anybody
we'd take if off the market tomorrow,” he says. “We've been dedicated to
cleaning 3t ap ever since 1964 {when the contaminant was linked to an out-
break of chlor-acne Im Dow workers at Midlandl." Dr. Jobnson says it would
take & 200-degree jolt to preduce reaction of dloxin, and the contaminant dis-
appears within hours under ultraviolet light. So far, he adds, Dow tests show
that tts 2,457 has no teratogenic effect on rats at a dosnge of 24 mg/ky and
on rabbits at 40 mge/keg. But how about D, Verrett's new findings in the chick
embryo test? The Dow eXecutive confesses surprise. “But 'm confident,” he
2a¥8, “that we'll be safe when we propose a new specifteation for all 2457
products of .1 ppm of dioxin.”

Safety also nssumes gauges of teratogenicity in the population, however,
FDA's Dr. Lindsay spoke with certltude when he told Mwx that “the National
Institute of Neurological Diseases and Stroke has recorded birth defects for
gotne 13 years and would be telilng ws if they were on the rise.,” He's wrong
Dr. Heinz Berendes, chief of NINDS perinatal research branch, ndmits dole
fully that *no nationwide data are available on frequency or incidence of mal-
formation.”

Adds Yale blotogist Arthur Galgton: “It's shoeking, but absolately no studles
have been made in Vietnam elther. There hiave been reports of bicth defects In
Endgon papwrs slnce last June but hospital records haven’t been made avall.
alle.”

state Department offieinls say they know of no policy wherehy such data
would he classtfled or withheld. Significantly, however, Dr. Malcolm Phelps,
clifef of the Vietnam medicsl section of the Agency for International Develop
ment, says he is acting on a recent White House request to colleet figures on
teratological occurrences in Vietnam eivilian hospltals,

As for all the toxic effects reported by Globe resldents after the June §-1%
gpraying—a helicopter released 935 gallons of Silver, 30 of 2,4.5-T, nnd 20 gal-
fons of a combination ealled “Orange” over 1,9 acres of forest—an Mwy
reporter inquired into the histeries of 18 patients with four of the five doctors

who treated them, and checked on the two crippled goats, the erippled duck, n

bleeding bull terrier, and two other dogs with pneumonta. Net result: two
strongly suspected herbiclde poisoning c¢ases linked to the spraring, and one
“definite.” There's one-year-old Paul McCray, who lives on the edge of Tonto
Natlonal Forest and whose father drove the famlly right wup to the ‘copter
landing spot durlng spraring. The boy has had respiratory attacks and convul-
sfons. Phoenix pediatricinn W. Scott Chisholm finds Paul has lymphositosls,
with a white cell count twice normal.

The second suspected case, a smeltery worker named James Andrews who
has complained of a nmnber of symptoms assoclated with herbicide poisoning
—naugen, muscle weakness, vertigo, numbmess, and stabbing pain—is vouch-
safed by Dr. Granville Enight of Santa Moniea, Calif. In the third case, that
of Mrs, Billee 8hoecraft, Dr. Knight says he has found 2-4-D in tissue.

Dr. Bernnrd Collopy would not label the muscle spasms and stabbing pain
suffered by potter Robert McKusick, owner of the defective gonts and ducks,
as herblelde-related. Dr. Wiilinm Bishop would not credit the chest paina of
Bob McCray, father of little Paul, or his wife's tingling fingers and toes, as
2,4,5-T or Sifver poisoning. And veterinarian F. L Skinner hadn't scen any of
the animal cases. '

Sums up Dr. Bishop: “There's a good possibility some of the human cases
are Telated to spraying, but symptomatic connections arenm’t conmnections and
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I'm no toxicologist. People here are emotional and each morning trake up with
new nafls pounded into thelr palms. What's needed Is solid sclentifie investiga-
tlon. All I hope is they dom't leave uns hanging in the air for the next 20
years.”

———

Appendix 3
[Frmn the New Yorker, Feb, 7. 1070}
A RepoRTER AT LARGE: DEFOLIATION
By Thomas Whiteside

Late in 1961, the United States Miditary Advizory Group In Vietnam began,
as n minor test operation, the defolation, by nerial spraylng, of trees along
the sides of roads and ennals east of Baigon. The purpose of the operation was
to inerease visibility and thus safeguard agalonst ambushes of allied troops and
make more vulnerable any Vietcong who might be concealed under cover of
the dense foliage. The number of acres sprayed does not appear to have been
publiely recorded, but the test was adjudged a swccess militarily. In January,
1962 following a formal announcement by South Vietnamese and American
offlcials that a program of such spraying was to be put into effect, and that it
was intended “to improve the country's economy by permiting freer communi-
cation as well as to facllitate the Vietbamese Arm¥'s task of keepitg these
avenues free of Vietcong harassments,” military defoliation operations really
got under way. According to an article that month in the New York Times, “a
high South Vietnamese officlal” announeed that a seventy-mile sireteh of rond
between Salgon and the const was spruyed “to remove folinge hiding Commu-
nist guertillas.” The South Vietnamese spokesman also anmounced that defol-
fant chemiculs would be sprayed on Vietcong plantntions of manloe and sweet
potatoes in the Highlands. The program was gathering momentum. It wag
doing so in spite of certajn private misgivings among American officlals, partic-
wlarly In the State Department, who feared, first, that the operutions might
open the United States to charges of engaging in chenileal and biological war-
fare, and second, that they were not ail that militarlly effective. Roger Hils.
man, now a4 professor of government at Columbia University, and then Diree-
tor of Intelligence and Research for the State Department, reported, after a
trip to Vietnam, that defollation operations “had political disadvantuges™ and,
furthermore, that they were of questionable military value, particularly in
accomplishing their supnosed purpose of reduecing cover for ambushes. Hilsman
later reeatled in his book, *“T'o Move a Nation,” his visit to Vietnam, In March,
1962: “I had flown down a stretch of yond that had been used for a test and
fourd that the results were not very lmpressive. . . . Later, the senlor Austra-
linn military representative in Salgon, Colonel Serong, also pointed out that
detoliation actually aided the ambushers—if the vegetation was close to the
road those who were ambushed could take cover quickly; when it was
removed the guerrillas had a better fleld of fira.” According to Hilsman, *“The
National Security Counedl spent tense sessions debating the matter.”

Nonetheless, the Joint Clhilefs of Staff apd their Chairinan, General Maxwell
Taylor, agreed that chemical defoliation was a useful military weapon. In
1062, the American mllitary “treated" 4,040 acres of the Vietnamese countryr-
stde with herbdeldes. In 1063, the area sprayed inerensed five-fold to a total of
44,700 acres, In 1904, the defoliated area was more than tripled. In 1985, the
1904 figure was doubled, incrensing to 145,610 acres. In 1966, the sprayed area
was again increased fivefold, to 741,247 peres, and in 1987 it was doubled once
again over the previous year, to 1,486,446 acres. Thus, the areas defolinted in
Vietnam had increased approximately three hundredfold in five Fears, but now
adverse opinion among sclentists and other people who were concerned about
the cffects of defoliation on the Vietnamese ecology at last began to have
making effect on the program. In 1968, 1,267,110 acres were sprayed, and in
1969 perhaps a million acres. Since 1962, the defolintion operations have cov-
vred almost five milllon acres, an area equivalent to about twelve per cent of
the entire territory of South Vietnam, and about the size of the state of Mas-
suchusetts. Between 1902 and 1067, the deliberate destruction of plots of rice,
manioc, beans, and other foodstuffs through herbicidal spraying—the word
“deliberate” is nsed here to exclude the many reported instances of accidental
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spegying of Vietnamese plots—incrensed three hundredfold, from an estimated
741 neres to 221,312 acres, and Ly the end of 10069 the Vietnamese cropgrowing
aren that since 19652 had been sprayed with herbicides totailed at least half a
milifon acres. By then, In many areas the original purpose of the defoliation
had been all but forgotten, The military had discovered that n more cilfective
wiy of keeping roadsides clear was to bulldoze them. But by the time of that
discovery defoliation had settled in as a general policy and taken on a life of
its own—mainly justified on the ground that it made enemy infiltration from
the Nertlh much more difienlt by removing vegetation that coneeated jungle
rocds and tralls, .

Daring all the tine sinee the program began In 1081, ne Awmeriean militury
or eivillan official has ever pubtiely charncterized it as an operation of either
cheniral or biologieal warfare, although there can be no doult that it Is an
operation of chemical warfare in that it involves the aerial spraying of chemi-
cal substances with the aim of galning a military advantage, and that it I1s an
operatton of biological warfare in that {t is aimed at a deliberate disruption of
the bioluzical conditions prevalling in a given area. Such distinetions simply
do oot appear in officlal United Stantes statements or documents; ther were
long ngo <hrouded under heavy verbal cover. Thus, a State Department report,
made palie in Mareh, 106, saying that about twenty thousand acres of cropw
in Sonth Vietnam had been destroyed by defolintion to deny food to gncrrillas,
described the ureas involved as “remote and thinly populated.” and gave a
firm assurance that the materinls sprayed on the crops were of a mild and
teansiont potency : “The herbicides used are nontoxie and not dangerous to
man or anitnal life. The land is not affected for future use.”

However eonforting the statements issued by our government during seven
years of horbicidal operations In Vietuam, the fact is that the major develop.
ment of detoliant chemicals {whose existence had been known in the thirtles)
and other herbicidal agents eaxme about in military programs for biologieal
wirfaee. The direction of this work was set during the Second World War,
when Professor B, J. Kraus, who then headed the Botany Department of the
Cniversity of Chicago, brought certain scientific possibilities to the attention of
a commirtee that had been set up by Henry L. Stimson, the Seeretary of War,
wnder the National Research Council, to provide the military with advice on
various aspects of biologieal wartfare. Kraus, referring €o the existence of hor-
wone-like substances that experimentation had shown would kill certain plants
or distapt their growth, suggested to the commiitee in 1941 that it might be
interested in “the toxic propertles of growth-regulating substonces for the
destruction of crops or the limitation of erop production.” Milltary researeh on
herbicldes thereupon got under way, principally at Camp (later Fort) Detrick,
Marriand, the Army center for blologieal-warfare research. According to
Geoprge Merck, a chemist, who headed Stimson’s biologieal-warfare advisory
committee, “Only the rapid ending of the war prevented fleld trinls in an
netive theatre of synthetic arents that would, without {njury to human or
anfmal tife, affect the growlug crops and make them useless.*”

Afrer the war, many of the herbicidal materials that had been developed
o] fested for biological-warfare use were marketed for cfvilian purposes and
v by farmers and bomeowners for killing weeds and controlling brush. he
most powerful of the herbicides were the two chenticals 24-dichlorophen-
oxracetic neid, generally known as 2,4-D, and 2.4.%trichlorophenoxracetic neid,
known as 2,4,3-T. The dlrect toxicity levels of these chemlcals as they affected
experimentn]l anitnals, ond, by scientific estimates. men, appeared then to be
Tow {althoungh these estimates have later been challenged), and the United
States Department of Agriculfure, the Food and Drug Administration, and the
Fizh and Wilkdlife Serviee all sanetioned the widespread sale and use of bLoth,
The chemicals were also reported to be shortlived in soll after their applica-
tion. 24-D was the bigger seller of the two, partly beenuse it was cheaper, and
snburbanites commeonly vsed mixtures contatning 24-D on their lawns to con-
trel dandelions and other weeds, Commereinily, 24-D and 2,4,5-T were used to
cleat railvoad rights-of-way and power-line routes, nnd, in cattle country, to
get rid of woody brush, 2.43-T being favored for the last, becanse it was con-
sidered to have a more effectlve herbleldnl action on woody plants. Very often,
however, the two chemleals were used fn combination. Between 1945 and 1963,
the produetion of herbicides jumped from nine bundred and seventeen thou-
sand pounds to about a hundred and Afty million pounds In thls country;
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shice 1903, their use had rlsen two hundred and seventy-ohe percent—iiore
ihan double the rate of increase in the use of pesticides, though pesticides re
still far more extensively used. By 1900, un avea equivaleat to more thun three
per cent of the entire United States was being sprayed each year with herbi-
cldes. :

Considering the rupldly growing civillan use of these products, it is perhaps
not surprising that the defoliation operations in Vietnam escaped any -slgnifi-
«unt comment in the press, and that the Ameriean public remalned unaware of
the extent to which these uses had their origin in planning for chemienl and
biotogical warfare. Nevertheless, between 1041 and the present, testing and
experimentation in the wse of 24-D, 24,51, and other herbicides un militury
weapons were going forward very actively at Fort Detrick. While homeowners
woere uslng herbjcidal mixtures to keep their lnwnx free of weeds, the militury
wore screeiting some twelve hundred compounds for thelr usefulness in Liologi-
enl-warfare operutions, The most prowdsing of these compounds were test-
sprayed on tropieal vegetation in Puerto Rico and Thailand, and by the time
fullsenle defolintion operations got under way in Vietnam the T.5, military
had settled on the use of four herbicidal spray materials there. These went
utiler the numes Agent Orange, Agent Purple, Agent White, and Agent Blue—
designations derived from coler-coded strlpes girdling the shipping drums of
each type of materinl, Of these materinls, Agént Ornnge, the most widely used
as a4 general defoliant, consists of a fifty-fifty mixture of n butyl esters and of
>4 and 245 Agent Iurple, which is interchangeable with Agent Orange,
consists of the same substances with slight molecular variations. Agent White,
which 18 used mostly for forest defoliation, iz a combinatlon of 2,4-D and
Picloram, produced by the Dow Chemleal Compony. Unlike 24-D or 2,4,5-T,
whieh, after application, is said to Le decomposable by micro-organisms in sofl
over a period of weeks or menths (one feld test of 24.5-T in this country
showedl that significant guantities persisted in soll for ninety-three duys after
application), Pielornn—whose use the Department of Agriculture las not
authorized in the cultivation of any Amerlcan crop—is one of the most persist-
ent herbicldes known. Dr. Arthur W. Galston, professor of biology at Tale, has
deseribed Picloram as “u herbleidal analog of DDY” and an article jn a Dow
Chemical Company publication called “Down to Earth” reported that in fleld
irinls of Picloram in varlous Californla soils Letween eighty and ninety.six
andl o half per cent of the substance remained in the solls four hundred and
sixty-seven days after application. (The rate at which Picloram decomposes in
iroplenl sofls may, however, be higher.) Agent Blue consists of a solution of
cacnlylic acid, a substance that contains féty-four per cent arsente, and it ix
wsedd in Vietnam to destroy rlce erops. According to the autboritative “Merck
Index,” & source book on chemieals, this materlal 1s “poisonous.” It cun he
used on agricultural crops in this country only under certain restrictions
imposed by the Department of Agriculture. It Is being used herbicidally on
vietnamese rice fields at seven and a half times the concentratlon permitted
far weed-kiiling purposes in this country, and so far in Vietnam something lke
five thonsand tons 1s estlmnted to have been sprayed on paddies and vegetable
fhelils.

Defolintlon operations in Vietnam are carried out by a special flight of the
12th Ale Commando Squadron of the Unlted States Air Force, from a base nt
pien Hoa, just outgide Salgon, with speeinlly equipped C-128 cargo plunes.
Fueh of these aulreraft has been fitted out with tanks capable of holding a
thonsand gallons. On defolintion missions, the herbicide earried in these tanks
j* sprayed from an nltitude of around a hundred and fifty feet, under pres-
sure, from thirty-six nozzles on the wings and tail of the plane, and usually
swvetal spray plunes work in formation, laying down broad blankets of spray.
The normal crew of a military herbicidal-spray plane consists of a pilot, n co-
pilot, and a technieian, who sits in the tail aven and operstes a console regu-
lating the spray. The equlpment iz eallbrated to spray a thousand gallons of
herbicidal mixture at a rate that works out, when all goes well, to about three
gallons per acre. Spraying a thousand-galion tankioad takes five minutes, In
an emergency, the tank ean be emptied In thirty seconds—n fact that has pare
ticular significance because of what has recently been learned about the nature
of nt least one of the herbieidal substances.

The official code name for the program fis Operation Hades, but a more
friendly code nnme, Operation Ranch Hand, {5 commonly used. In similar fash.
jon, military public-relations men refer to the berbicidal spraying of crops sup-
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posedly grown for Vieteong use in Vietnam, wien they refer to it at all us »
“food-deninl program.” By contrast, an Awmerican blologlst who s less than
entlinstagtic about the effort has called it, in its current phase, “esealation to o
progrim of starvation of the population In the affected area.” Dr. Jean Mayer,
the Hlarvard professor who now is President Nizon's specisl adviser on nutri-
tion, contended in un acticle in Sefence and Citizen in 1967 that the ultimate
target of herbieldal operations ngalnst rice and other crops in Viethmm was
“the weakest eloment of the civilinn population”—that is, women, children, and
the elderly—becnuse in the sprayed area “Vietcong soldiers may . . . be
expected to get the fighter's share of whatever food there 18.” He pointed out
that mainutrition is endemic in many parta of Southeast Asia but that In war.
time South Vietnam, where diseases assoclated with malnutrition, such as
bert-beri, anemin, kwashiorkor (the disease that has decimated the Biafran
population), and tuberculosis, are particularly widespread, “there ean be no
doulit that if the (crop-destruction} program 1s continued, {the) problems will
grow.”

Whether a particular mission involves defoliation or crop destruction, Ameri-
can military spokesmen Insist that a mission never takes place without eareful
eonsideration of all the factors involved, imcluding the welfare of friendiy
inhabitants and the safety of American personnel. (There can be little doubt
that defoliation missions are extremely hazardous to the members of the
planes’ crews, for the planes are required to fly very low and only slightly
above stalling speed, and they are often targets of antomatic-wenpons fire from
the ground.) The process of setting up targeis and approving specific herbic-
dal operatlons is theoretically subject to elaborate review through two parallel
chalns of command; one chaln consisting of Sounth Vietnamese district and
provinee chicfs—who can themselves Inltinte such misslons—and South Viet-
namese Army commanders at various levels; the other a United States chintn,
consisting of a disirict adviser, o sector adviser, & divislonal senfor adviser, g
corps senfor adviser, the United States Military Assistance Command In Sonth
Vietnam, and the American Embassy in Salgon, ending up with the American
ambassador himself. Positive justification of the military advantage likely to
be gained from each operation is theoretically required, and applications with
such positive justification are theoretically disapproved. However, according to
one of n series of articles by Elizabeth Pond that appeared towurd the end of
1967 in the Chrisiian Science Monitor;

“In practice, [Amerlcan) corps advisers find it very difficult to turn down

defoliation requests from Drovince level because they simply do not have

sufficient specifie knowledge to call a proposed operation into question. And
with the momentum of slx years' use of defoliants, the practice, in the wordy
of one source, has long since been “set In cement.”

“The real burden of proof has long since shifted from the positive one of
justifying an operation by its {military] gains to the negative one of denyinp
an operation beeause of [speclfic] drawbacks There Is thus a groat deal of
pressure, especlally above province level, to approve recommendntions sent np
from below as a matter of course.”

Mizs Pond reported that American military sources in Saigon were “enthu.
wiagtic’ about the defoliation program, and that American commanders and
spotter-plane pilotys were “clamoring for more of the same” She was plven
firm agsurances as to the mild nature of the chemicals used in the spray oper.

ations:
*“The defolinnts uxed, according to the milltary spokesman contacted, are the
same herbicides . . . as those used comimercially over some four million acres

in the United States. In the strengths used in Vietnam ther are not at pl
harmful to humans or animals, the spokesman pointed out, and in fllustration
of this he dabbed onto his tongue a bit of liquid from one of . . . three bottles
sitting on his desk.”

Asx the apparently Inexorable advance of defoliation operations In South
Vietnam continued, a number of scientiste in the United States began to pro.

fest the military uwse of herbicides, contending that’ Vietnam was being nsed, fn

cffect, as a proving ground for chemieal and blological warfare. Early in 1968,
a group of twenty-nine selentigts, under the leadership of Dr. John Edsall, g
protessor of biochemlstry at Harvard, appealed to President Johnson to pro.
hibit the use of detolinnts and crop-destroying herbicides, and called the use of
these substances jn Vietnam “barbarous because they are indiscriminate.” In
the late summer of 19968, this protest was followed by a letter of petition to
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I'resident Johnson from twenty-two sctentists, including seven Nobel laureates.
The petition polnted out that the “large-scale use of anticrop and ‘nonlethal’
antipersonne! chemteal weapons in Vietnaw” constituted “dangerous precedent™
in chemleal and biologieal warfare, and it asked the President to order it
stoppwd. Before the end of that year, Dr. Edsall and Dr. Matthew 8. Meselson,
» Harvard professor of bLlology, obtnined the signatures of five thousand scien-
tists to co-sponsor the petition. Desplte these protests, the area coveted by
defoliation operations in Vietnam in 1967 was double that covered in 1906, and
the nerenge of crops destrored was nearly doubled.

These figures relate only to areas that were sprayed intentionally. Theve Is
no known way of.spraying an area with herbicides from the air in a really
aeccurate manner, because the material used is so highly volatile, especially
under tropical conditions, that even llght wind drift can cause extensive
damage to folinge and crops outside the dellberately sprayed aren. Crops are
<« seasltive to the herbicidal spray that it can cause damage to fields and gar-
dens as much ns fifteen miles away from the target zone, Particularly severe
sevidental damage 18 reported, from time to time, to so-called “friendly” erops
in the III Corps area, which all but surrounds Saigon and extends in 2 rough
square from the coastllne to -the Cambodian border. Most of the spraying in
111 Corps is now done in War Zones C and D, which are ctassified ns free fire
zoneg, where, 25 one American offictal bhas put 1€, “everything that moves In
zones C and I is eonsidered Charlle A press dispateh from Saigon in 1067
quoted another Awmerican official as saying that every Vietnamese furmer In
fimt corps aren knew of the defoliation program and disapproved of it. D
Galston, the Yule biologist, who Ia one of the most persistent critics of Ameri-
van policy eoncerning herbicidal operations in Vietnam, recently said in an
jiterview, “We know thut most of the truck crops grown along roals, eanals,
and teails and formerly brouvght into Saigon have been essentially abandoted
pecause of the deliberate or inadvertent falling of these defollant sprars:
many eropis in the Salgon area are simply net being harvested.” He also cited
reports that in some Instances in which the inhabitants of Vietnamese vllloges
hstve been saspected of being Vieteong sympathizers the destruction of fouod
crops s hrought about complete abandonment of the villages. In 1966, herld-
eidtl operations caused extensive Inadvertent damage, through wind drift, to a
very Inrge rubber pluntation northwest of Baigon owned Ly the Michaelin
rublier interests. As the result of elnims made for this doamage, the South Viet-
namese authoritles pald the corporate owners, through the American military,
neatly a million dollues. The extent of the known inndvertent damage to crops
in Vietnam can be inferred from the South Vietnamese ndget—in reality, the
Ameriean military hudget—for settling sueh claims, In 1967, the budget for
this compensation was three million six huondred thousand doliars. This som,
lum’f."l"f“ll'. probably refiects only the barest emergency elnims of the people
affected.

According to Representative Richard D. McCarthy, a Democrat from upstate
New York who has heen a strong eritic of the program, the poliey of allowing
applications for defolintion operations to flow, usually without question, from
the level of the South Vietnamese provineial or distriet chilefs has meant that
these local funetionarles would order repeated sprarings of areas that they
had not visited in months, or even rears. The thought that 2 Vietnamese dis-
teict ebief can initiate such wholesale spraging, in effect without much likeli-
tond of serlous hindrance by Amerlean military advisers, iz a disquieting one
1o 3 Inmaber of biologists. Something that disquiets many of them even more is
what they belleve the lonz-range effects of nine years of defoliation operations
will be on the ccology of South Vietnam. Dr. Galston, testifying recently
wefore a congressional subeomnjttee on chemieal and blological warfare. made
those observations

“It has already been well documented that some kinds of plant asseclations
sabject to spray, especlally by Agent Orange, containing 2,4-D and 2.4,5-T, have
ween irreversibly domaged. I refer specifically to the mangrove assoclations
that Hne the estuaries, especialiy around the Haigon River. Up to a hundred
thousand acres of these mangroves have been sprayed. . . . Some {mangrove
arens) had been sprayed ns enrly as 1961 and have shown ne substantial signs
of recovery. . . . Kcologists have known for a long time that the mangroves
lintng estuarfes furhish ohe of the most important ecological niches far the
completion of the life cyele of certnin shellsh and migratory fsh. If these
plunt cotiinunities are not in a henlthy state, secondary effects on the whole
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fnterlocked web of organisms are bound to occur. . . . In the rears ahend the
Vietnamese, who do not have overabundant sources of protelns anyhow, are
probabiy golng to suffer dietarily because of the deprivation of fowd in the
form of fish and shellfish.

“Damsage to the soll is another possible conseguence of extensive defolintion.
. .. We know that the soll is not a dead, inert mass but, rather, that It iz«
vilirnnt, living community. . . . 1£ rou knock the leaves off of trees once, twlee,
of three timex . . . You change the quality of the soll. . . . Certain tropical
solls—and it has been catimated that in Vietnam up to Bty per eent of all the
soils fall into this category—uare laterlzable; that s, they muy be frreveexilly
converted to rock ns a vesult of the deprivation of organic matter. . . . 1L . ..
rou deprive trees of leaves and photosyntliesis stops, organiec matter in the =oll
declines and Iaterization, the making of Lrick, may occur on a very extensive
seale, I would emphusize that this brick s frreversibly hardened: it ean't he
made back into soil, . . .

“Angther ccologienl consequence is the Invasion of an aren by wndexirable
plants. One of the main plants that tnvnde an area that has been defolinted §=
bamhoo. Bamboo iz one of the most difficult of all plants to destroy once it
becomes established where you doun't want it It i3 not amenable to killing by
herbictdes. Frequently {6 has to be Durned over, and this enuses tremendons
disloeations to agriculture.”

Dr. Fred I1. Tszehiriey, assistant chief of the Crops Protectlon Research
Braneh of the Department of Agriculture, who made a month's visit to Viet.
nam In the spring of 1968 in behalf of the State Department to report on the
ecological effects of herbicidal operations there, does not agree with Dr. Gal-
ston’s view that iaterization of the sofl i& a serious probability. However. be
reported to the Rtate Department that in the Rung Sat aren, southeasxt of
Satgon, where about 2 hundred thousand acres of mangrove treex had been
sprared with defoliant, each single applieation of Agent Orange had Killed
ninety to a hundred per cent of the mangroves touched by the sprar. and he
estimated that the regeneration of the mangroves in this area would tuke
annther twenty rears, at least. Dr. Tschivley agrees with Dr. Galston that a
hiological danger attending the defoliation of mangroves s an invasion of vir.
fuaily inerndicnble bambog.

A fainy well-ddocumented example not only of the eeologleal conscruences of
defolintion operations but al=o of their disruptive effects on human life wax
provided last year by a rubber-plontation area in Kempong Cham Provinee,
Cambodia, which lles just across the border from Vietnam’s Tay Ninh I'rov.

Sinee. On June 2, 1969, the Cambodian government, in an angry diplomatic note

to the United States government, charged the United States with malor defol-
jation damage to rubber plantations, and also to farm and gavden erops In the
province, through herbicidal operations deliberately conducted on Cambodian
sofl. Tt demanded compensation of ¢ight and a halt million dollars for destruc.
tien or serlous damage to twenty-four thousand acres of trees and crops. After
some delay, the State Department conceded that the alleged damage might be
connected with “nceidental drift” of sprar over the border from herbictdal
aperations ln Tay Ninh Province., The Defense Denartment flatly denfed that
the Cambadian areas had been deliberately sprared. Late in June, the State
Deyarrment sent o team of four American sclentizts to Cambodia, and they
conifirmed the extent of the area of damage thar the Cambodians had claimed,
They found that althovgh some evidence of spray drift across the Vietnamese
border existed, the extent and severity of damage in the aren worst affected
were #uch that “it iz highly unlikely that this quantity could have drifted over
the border from the Tay Ninh defolintion operations.” Their report added,
“The evidence we have seen, though circumstantial, suggests strongly that
damage was caused by direet overflight.” A szecond report on herbicidal
dameage to the area was made after an unofiicial party of American hiologints,
including Professor E. W. Pfeiffer, of the University of Montana, ahd Profes-
gor Arthur H, Westing, or Windham College, Vermont, visited Cambodia lnst
December nt the Invitation of the Cambodian goveroment. Ther found that
abont a third of all the rubber trees currently in production in Cambadla hand
heen damaged. and this hnd happened in an area that normally had the high.
est latex yield per nere of any in the world, A high proportion of two varieties
of rubler trees In the aren had died as a result of the dnmage, and Dr. Weat.
ing estimated that the damuge to the latex-producing capaelty of some varie-
tieg might persist for twenty rears. Between May and November of last year,

T




N e

LA

113

Intex production fn the affected plantations fell off by an average of between
thirty-five and forty per cent. According to n report by the two sclentists, A
lnrge varlety of gurden crops were devastated in the seemingly endless number
of small vitlages seattered throughout the affected arvea. Virtually all of the . . .
iocal inhabitants . . . depend for their wellbeing upon thefr own local pro-
duce. These people saw their crops . . . literally wither before thelr eges.” The
Cambodian claim is still pending.

Untll the end of last year, the critleism by biologista of the dangers tuvolved
in the use of berbicldes centered ou their use in what were incrensingly con-
strued as blologienl-warfare operations, and on the disruptive effects of these
chemicals upon civilinn popuiations and upon the ecology of the regions in which
they were used. Last year, however, certain biologista began to ralse serious
questions on another score—possible direct hazards to lfe from 24,5 On
October 20th, a3 a result of these guestions, a statement was publicly issued
by Dr. Lee DuBridge, President Nixon's science adviser. In summary, the
«tatement sald that becnuse a Inboratory study of mice and rats that had heen
given relatively high oral doses of 2,45T In early stages of pregnancy
showed n higher than expected number of deformities” Iu the offspring, the
government would, as a preenutionary meusiure, undectake a serles of coordi-
nated actions to restriet the-use of 2,4,5-T in both domestle civilian applica-
tions and military herbicidal operations. The DuBridge statemment identified the
Inboratery study as having been made by an organization called the Bienetics
lesenrch Laboratorics, In Bethesda, Marrland, but gave no details of elther
the findings or the data on which they were based. This ahsence ol specifle
information tirned out to Le characteristic of what hns been made avaflaile te
e puldic concerning this particular rescarvch project. From the beginning, it
seems, there was an extraordinary reluctance to discuss detafls of the pur-
ported Il effects of 2,4,5-T on animals. 8ix weeks after the publleation of the
Dubridge statement, a journalist whoe was attempting to obtaln a copy of the
full report made by Bionetics and to dlscuss its detalls with some of the pov-
ernment offivials concerned encountered hard golng. At the Bionetics Laborato-
vies, an official suid that he couldo't talk about the study, becaunse “we're
nnder wraps to the National Institutes of Health”"—the goverminent agencey
that commissioned the stndy. Then, having been asked what the specific Quses
of 2,451 were that were snid to have Inereased birth defects In the fetuses of
expertmental animals, the Bilonetics officinl ent off discussion by saying.
~You're asking sophisticnted questlons that as a layman Fou don't have the
winipraent to understand the answers to.” At the XNational Institutes of
Jenlth, an officlal who was asked for details of or n coby of the study on
* 451 replied. “Fhe position I'm in is that ¥ have been requested not to dis-
fribute this information.” He did sa¥y, however, that a continulng evaluation of
the study was under way at the National Institute of Enviroumental Health
Neieneeg, at Research Uriangle Park, North Carolina, A telephone call to an
officer of this organization brought a response wihose tone varied from wari-
mess of downrlght bostillty and made It clear that the official had no intention
of disenssing details or results of the study with the press.

1Ihe Bionetles study on 24,5-T was part of a series carried out under con-
truet to the National Canecer Institute, which is an arm of the National Insti.
rutes of Health, to investigate more than two hundred compounds, most of
thent  pesticides, in order to determine whether they induced cuncer-cauvsing
changes, fetus-deforming changes, or mutation-causing changes ln experimental
anlintls. The contraet wns n large one, involving more than two and a half
million dollars’ worth of research, and its primary purpose was to screen sut
suspielous-looking substances for further study. The first visible fruits of the
1onetics reserreh were presented in March of last year before a couvention of
the American Association for the Advancement ¢f Seclence, in the form of a
studty of possible careinogenie properties of the fifty.three compounds; the find-
ingg on 2,4,5-T were that it did not appear to cause carcinozenic changes in
the animals studied.

Iy the time the report on the carcinogenle properties of the substances was
presented, the results of another part of the Bionetles studies, concerning the
teratogenic, or fetus-leforming, properties of the substances, were being com-
piledd, but these results were not immediately made avallable to bologists out-
«ite the government., The data rewained—somewhat frustratingly, tn the view
of some scientists who had been most curlous about the effects of herbictdes—
«ut of sight, and a number of attempts by biologists who bad heard about the
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teratologienl study of 2,4,3T to get at its findings appear to lave been
thwarted by the authorities Invelved. Upon being asked to account for the
apparent delar in making this information avaflable to bicloglsts, an officlal of
the Xational Institute of Environmental Health Sclences (another branch of
the Natlonat Institutes of Health) has declared, with some heat, that the
results of the study itself and of a statistical sonunary of the findings pre-
pared by the Institute were in fact passed on o8 they were completed to the
Commission on Pesticides and Thelr Relationship to Envircnmental Health, a
seientific group appointed by Secretary of Henlth, Education, and Welfare
Rolert Fineh and known—after its chairman, Dr. E. M. Mrak, of the Univer-
sty of California—as the Mrak Commission. Dr., Samuel 8. Epsteln, chief of
thie Taboratoriex of Environmentsi Toxicology and Caveinogenesix at the Chil-
dren’s Cancer Research Foundatlon fn Boston, who was ¢o-chairman of the
Mrak Commission panel considering the teratogenle potential of pesticides,
tellz a dilferent story on the availability of the Blonetles study. e sars that
he first heard about 1t in Februarr. At a meeting of hiz panel in August, he
asked for a enpy of the report. Ten days later, the panel was told that the
Xatlonal Trstitute of Environmental Health Sciences would be willing to pro-
ride a coatistlent summary but that the group could not have aceess to the fall
report ot which the summary was based. Dr. Epstefn says that the panel even-
tually ot the fall report on Heptember 24th “by pulling teeth.”

Actually, as far back as Februarr, officlals at the National Cancer Tnstitnte
had known. on the basis of o preliminary written outline from Bilonetics, the
findingz of the Bionetics selentists on the fetus-deforming role of 2,4,5-T. Dr.
Richard Rates, the officer of the National Institutes of Health who was in
charge of coordinnting the Bloneties yproject, has sald that durlng the same
month thifs Information was put into the hands of officials of the Food and
Deag Administration, the Department of Agriculture, nnd the Department of
Defense. "We had o meeting with a conple of sefentists from Fort Detrick,
and we informed them of what we had learned,” Dr. Bates sald recently. [
don't knew whether they were the right people for us to see. We dldn't henr
from them agaln unté] after the DuDridge announcement nt the White Honse
Then they ealed up and agked for a copy of the Bloneties veport.,”

At the Department of Agrieulture, which Dr. Bates said had been Informed
in Febrnary of the preliminary Bionetics findings, Dr. Tschirley, one of the
officials most Intimately concerned with the permissibie nses of herbicldal eom-
pounds. saye that he first henrd about the report on 245T through the
DuBridze announcement. At the Food and Drug Administeation, where appro-
priate officials bad been informed in February of the teratogenie potential of
Z245-T, no new actlon was taken to safeguard the publie axainst 2457 In
foodstufl=. In fact, it appears that uo action at all was taken by the Food and
Dz Administration on the matter during the whole of last year. The explan-
ation that F.D.A, officinlx have offered for this imaction s that ther were
nnder instrictions to leave the whole question alone at least until December,
becnuse the matfer was wnder definitive study by the Mrak Commission—the
very group whose members, ag it turns out, had such extraordinary difieulty
in obtaining the Bloneties data. The Food Toxteology Branch of the F.D.A, did
not haive access to the full Bionetles report on 24,5-T until after Dr. DuBridge
tssted hix statement, at the end of Octoher.

Thus, sifter the fret word woent to various agenclies abhout the fotus-deform.
ing potentlal of 2,435.T, and warning lights conld have flashed on In every
branch of the government and {n ¢the headquarters of every company manufac-
turing or handling #t, Hterally almost nothing was done by the officials charged
with protecting the public from exposure to dangerous or potentially dangerous
materlils—by the offlcials In the F.D.A., in the Department of Agriculture, and
in the Department of Defense. 1t is conceivable that the Blonetics findings
might still be hidden from the public if they bad not been pried lnose in mid-
sunmer thronzh the aetlvities of a group of roung law students. The students
were wembers of w team put together LY the consumer-protection activist
Ralph Nader—nand often referred to ns Nnder's Ralders-—to cxplore the laby-
rinthine workings of the Food and Drug Adminjstration. In the eourse of their
{nvestizations. one of the law students, a young woman named Aunita Johnson,
Lanpened to sce i copy of the proliminary report on the Bioneties findingy that
ladl wen passed on to the F.D.A, in February, and its observations seomed
quite disturhing to her. Miss Johinson wrote a veport to Nader, and in Septem-
ber xhe showed a copy of the report to a friend who was n biology student at
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Harvard. In early October, Miss Johnson's friend, fn a conversation with Pro-
tessor Matthew Meselson, mentioned Miss Johnson'’s report on the preliminary
Blonetics findings. This was the first that Dr. Meselson had beard of the exlat-
ence of the Blonetics study. A few days previously, he had received a call
from @ scientist friend of his asking whether Dr. Meselson had heard of cer-
tzin stories, originating with South Vietnamese journalists and other South
Vietnamese, of an unusnat incldence of birth defects in Sonth Vietnam, wiich
were alleged to be connected with defoliation operations there.

A fow days later, after his friend zent him further information, M. Mesgel-
son decided to obtain a copy of the Bionetics reporf, and he called up an
acquaintance in a government agency and asked for it. He was told that the
report was “confidential and classified,” and Inaccessible to outsiders. Actually,
in addition to the preliminary report there were now in existence the full Blo-
neties report and a statistical summary prepared by the National Institute of
Environmental Health Seclences, and, by nagging various Washington friends.
Dr. Meselson obtalned bootlegged coples of the two latest reports. What be
read seemed to him to have such serlous implications that he got In touch
with acquaintances in the White House and also with someone in the Arwy to
alert them to the problems of 2,4,5-T, tn the hope that some new restriction
would be placed on {is use. According to Dr. Meselson, the Whaite House people
apparently didn't know until that moment that the reports on the adverse
effects of 24.5-T even existed. (Around that time, according to a member of
Nader's Raiders, “a tremendouns lid was put on this thing” within govermmnent
ngencles, and on the subjeet of the Blonetics work and 2,4,5-T “people {u gov-
crnment whom we'd been talking to freely for years just shut up and wouldn't
say o word.”) YWhile Dr. Meselson awaited word on the matter, a colleague
of his informed the press about the findiags of the Bloneties report. Very shortly
thereafter, Dr. DuBridge made his public annonucement of the propozed
restrictions on the use of 2,4,5-T.

In certain respects, the DuBridge announcement ig a curlons document, In
itz approach to the facts about 2,4.5-T that were set forth in the Blouetics
report, it reflects considerable sepsitivity to the political and international
jssnes that lie behind the widespread use of this powerful herbicide for civil
lan and military porposes, and the words in whieh it describes the reasons for
restricting its use appear to have been very earefully chosen:

*The nctions to control the wse of the chemical were taken as & result of
findings from a laboratory study conducted by Bionetics Research Laboratories
wifch indicated that offspring of mice and rats given relatively large oral
loser of the herbicide during early stages of pregnancy showed a higher than
expected number of deformities.

“Although it seems improbable that any person could recelve harmiful
amounts of this chemical from any of the existing uses of 24,5 T, aund while
the relationships of these effects in laboratory animals to effects in maun are
not entirely clear at this time, the actions taken will assure safety of the
publie while farther evidence is belng sought.”

These actlons, according to the sintement, included decisions that the
pepartment of Agriculture would cancel manufacturers’ registrations of 2,4,3-T
for use on food crops, effective at the beginning of 1970, “unless by that time
the Food and Drug Administration has found a basis for establishing a safe
legal tolerance In and on foods,” and.that the Departments of Agriculture and
the Interior, In their own programs, would stop the use of 2,4,5-1 in populated
aroas and in all other areas where residues of the substance eould reach man.
As for military uses of 2,4,5-T, the statement sald, “The chemieal is effective
in defoliating trees and shrubs and its use in South Vietnam has resulted in
reducing greatly the number of ambushes, thus saving lives.” However, the
statement gontinued, “the Department of Defense will [henceforth] restrict the
use of 2,4,5-T to arvens remote from the population”

All this sounds eminently fafr and sensible, but whether it represents a
candid exposition of the facts about 24,5-T and the Blonetics report Is debata-
by The White House statement that the Bionetles findings “Indicated that
oifspring of miee and rats given relatively large oral doses of the herbicide
anring enrly stages of pregnancy showed a higher than expacted number of
deformities” is, lu the words of one eminent biologist who has studled the Bio-
netics data, “an understatement.” He went on to say that “if the effects on
experimental anitnals ave applicable to people it's a very sad and serfous sltua-
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tion,” The actual Blonetics report described 2,45-T as producing “suffictently
prominent effects of eeriously hazardous nnture” in controlled experlments
with pregnant mice to lend the authors “to categorfze (it] as probdadly dangor.
aue” The report alse found 2,4-D “potentinlly dangerous hut necding further
study.” As for 2,4,5-T, the report noted that, with the exception of very small
subentancons dosages, “all dosages, routes, and etraing resulted in incrensed
incidence of abnormu! fetuses” after its administration. ‘The abnormalities in
the fetures included lnck of eves, faulty erves, eystic kidneys, cleft palates, and
eninrzed Jvers. The Bloneties report went on to report on further experimen-
tal applications of 24,5-T to another species:

“Reeause of the potential hmportance of the findings in miee, an ndditlonnl
sty was carried out in rats of the Sprague.-Dawley strain. Using dosages of
21.5 and 464 we/kg [that iz, dosages sealed to represent 21.5 and 484 milli
grams of 2437 per kllogram of the experimental andual's body weight] sus.
pended in 50 per eent honey and given Dy the oral route on the 6th through
15th dayse of gestation, we observed excessive fetal mortality almost S0 per
conty and a high incidence of abnormalities in the survivors, When the bogin.
wing of administration was delaged until the 10th day, fetal mortulity was
somewhat less but still quite high even when dosage was reduced fo 4.6 mg/ke
The incidence of abnornsal fetuges was threefold that in controty even with the
sllest dosage and shortest pweriod us=ed. ., . .

It =ecnez fneseapable the 2,4.5-T v terutogenic i this strain of rats when
zlven oraliy at the dosage schedules wsed here”

Considering the fetus-deforming effects of the Iowest oral dosage of 24,57
sl in Bionetics work on rats—to say nothing of the excessive fetnl mortality
——the White House statement thar “relutively targe ornl doses of the herblelde
..+ showed o higher than expected number of deformitles” iz hardly an aconr-
ate description of the resultz of the study. In fact, the statisticad tables pre.
septed ax part of the Rionetics report showed that at the lowest oral dosage of
245 T given to pregnant rats between the tenth amd fifteenth days of gesta.
tion thirty-nine per cent of the fetuses produced were abnormal, or three times
the figure for control animaiz. At what could without mueh question be
flexeribed as “relatively large oral doses™ of the herbicide—dosnges of 21.5 and
.4 milligrams per kilogram of hody weight of rats, for example—the percent.
uze of almarmil fetuzes was ninety and n hundred per cent, respectively, or g
good Lit bigher than one would be likely to deduce from the phrase “a higher
than expected number of deformities.” The assertion that “it seems improbable
that any verson could receive harminl amounts of this chemieal from any of
the existing uses of 2.L5T" also appears to be worth examining for this i«
precizely what many biologists are most worried about in velation to 2,4.5.1
andd allted suiwtinces.

It seems faie. before going further, to quote a cantionaryr nofe In the
DuBridze statement: “The study invelved relativelr small numbers of abory.
tory rits and mice. More extenxive studies are needed nnd will be undertaken,
At best it is difficult to extrapoiate results obtained with laboratory animals to
nut—=scn=itivity to a given eomponnd may be different in man than in anima
specles. 0" 1t wonld be difficalt to get a biologist te dizagree with these
seemingly sound generalities. However., the first part of the statement does
imply, ar teast to a layman, that the nwmber of experimental animals used iy
the Bionetics study had been considerably smaller than the numbets ased to
test commercind compounds other than 2457 before they are approved Iy
agencies snel ax the Fooldl and Drug Administeatlon and the Department of
Agrientiuve. Tn thix connection, the curious larman ecould reazonably begin
with the recommemdntions, in 1963, of the President’s Scienee Advisory Com-
mittee on the use of pesticides, which proposed that companies putting out pes.
tleldes shiould be required from then on to demonstrate the safety of thelr
proditets by means of toxleity studles on two generations of at least two
warm-Hooded manmalian spectes. Subsequently, the F.DLA, set up new tosting
renuirements, based on these recommendations, for companies produclng pesti.
cldes. However, according to Dr. Joseph MeLaughlin, of the Food Toxicology
Brunch of the F.D.A, the organization actually requires applicants for permis.
slon to sell pesticides to present the results of tests on only onc spocles
fusaally, in practice, the rat). According to Dr. McLaughlin, the aversge
number of experimental anitials used in studles of pesticides is between vighty
and a hundred and sixty, including animals used as controls but excluding lit.
ters produced. The Bioneties studies of 2,45 T used both mice and rats, snd
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thelr total nwumber was, in fact, greater, not less, than-this average. Including
controls but excluding litters, the total number of animals used In the 2,4,6-T
atudles was two hundred and twenty-five. Analysis of the results by the
National Institute of Environmental Health Sclences found them statistically
“significant,” and this is the veal purpose of such a study: it is meant to act
e 0 coarse sercett to shake out of the data the larger tumps of Lad news.
such @ study I3 usually incapalle of shaking ount nnythlng smaller; another
kind of study is needed to do that.

Thas, the DuBridge statcment seems to give rise to this question: If the
Hionctics stady, based on the effects of 24.5-T on two bundred nnd twenty-five
experimental animals of two specles, appears to be less than conclusive, on the
geound that “the study involved relatively small aumbers of laboratory rats
sl miee,” what is one to think of the adequacy of the tests that the munufac-
turers of pesticides make? If, as the DuBridge statement says, “at best 1t Is
difficult to extrapolate results obtnined with laboratory anlmals to man,” what
i< one to say of the protection that the government affords the consumer when
the resnlts of tests of pesticldal substances on perhaps a hundred and twenty
rats ave officinlly extrapolated to justify the use of the substances by o popu-
lation of two hundred million people—not to wmention cne to two million
wshorn babdes being carried in thelr mothers' wombs?

The vory coarseiiess of the sereen used in all these tests—that is, the rela-
tively small number of animals Involved—mucans that the bad news thnt shows
up fn the datn has to be taken with particular serlousness, becnuse lesser
elfcvts tend not to be demonsteable at all. The inudequacy of the senle on
which anitual tests with, for instance, pesticldes arve currently being nade in
thiz country to gain F.DA, approval s further indleated by the faet that a
foras-deforaiing offect thut might show up if a thonsund test anlmaly were
uved Iz alwost never picked up, since the studies are not conducted on thut
=onle; Fet if the material belug tested turned out to have the same effect,
spantitatively, on human beings, this would mean that it would cause between
ihree and four thousand malformed bables to be produced each year, The tera-
logenie offects of 2,4,5T on experimental anlmals used by the Bioneties people,
however, were not on fhe order of one in & thousand. Even in the case of the
fowest oral dose given raty, they were on the order of oue in three.

Again, it is fuir to say that what Is applicable to rats in such tests may not
te applicable to human beings. But it is also falr to gay that studies Involving
rats are conducted not for the welfare of the rat kingdom but for the uitimate
protection of humnn beings. In the opinion of Dr. Epsteln, the facet that the
2450 nsed in the Bloneties study produced teratogenie effects in both juijce
and rats underlines the serlousness of the study’'s implications. In the opinion
of Pr. McLaughlin, this is even further underlined by ancother circmmstance—
that the rat, as o test anbual, tends to be relatively resistant to teratogenie
vltvets of chemicals, For example, in the late nineteen-fifties, when thaiido-
wide, that disastrously teratogenic compound, was helng tested on rats in oral
dusages ranging from low to verr high, no discernible fetus-deforming effects
were produced. And Dr. MeLaughlin says that as far as thalidomide tests on
rhbits wete concerned, “You cottld give thalldomide to rabbits in oral doses at
between fifty and two hundred tlmes the eoinparable human level to show any
coipartble teratogenle effects’ In babies born te woinen who took thalide-
mide, whether in small or Iarge dosages and whether in single or multiple dos-
ages, between the sixth and soventlhy weeks of pregnancy, the rate of deformna-
tien was estimated to be one in ten.

Beeanse of the relatively coarse testing sercen through whick compounds
like pesticldes—and  food aulditives as woll—ave sifted before they are
approved for generul or specialized use in this country, the Food and Drug
Adniniztration  theoretically maintains a policy of stipulating, as a safety
fuetor, that the maximum amount of such a substance allowable In the human
diet runge from one two-thensandth to one one-hundredth of the highest
dosage level of the substance that produces no harmful effects In experimental
animatg. (In the case of pesticides, the World Health Orgapiention takes a
mope conservative vlew, considering one two-thousandth of the “no-effect” level
in animnl studles to be & resaonzable safety level for human exposure. )
Aecordiug to the standards of safety established vy F.D.A. poliey, then, no
hunan belng anywhere should ever have been exposed to 2,4.5-T, because in
the Bionetics study of rats every dosage level produced deformed fetuses. A
“no-citect™ level was never achieved.
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To make a Teasonable guess about the general rafety of 2,4,5.T for hmman
beings, ns the material hag been used up to now, the most appropriate poputa-
tion area to observe Is probably not the relatively healthy and well-fed Unlted
States, where human belngs are perhaps better equipped to withstand the
assault of toxle substances, but South Vietnam, where great numbers of civil-
ians ave half-starved, ravaged by disease, and racked by the innumerable hor-
rors of war. In considering any potentinlly harmfuol effects of 24,5-T on human
helugs in Vietnam, some attempt has to be made to estimate the amount of
24.5T to which people, and particularly pregnant women, may have been
exposed as a result of the repeated defolintlon operations. To do so, a comparl-
sott of known rates of appication of 24451 in the United States aud in Vet
nam I8 in order. In this country, according to Dr. Tschirley, the avernge rec-
ommended appllention of 2,4,5-T {n aerial spraying for woody-plant control is
between three<quarters of a pound and n pound per acre. Therre are about five
manufncturers of 2,4,5-T in this country, of which the Dow Chemienl Company
i3 one of the biggest. One of Dow Chemleal’s best-sellers in the 24,5-T line is
Esteron 245 Concentrate, and the cautionary notes that a drum of Esterom
beara on fits label are hardly reassuring to someone Iulled by prior allgeations
that 2.4.5-T iz a substance of low toxieity:

“Cantion—may cause skin irriation. avoid contact with eyes, skin, and cloth.
fng keep ont of the reach of children.” .

Under the word “warning” are a namber of insfructions concerning snfe use
of the material, and these include, presumably for good reason, the fotlowing
admeonition:

“Do not contaminate frrigation ditches or water vsed for domestic purposes

Then eomes a “notice™:

“Seller makes no warranty of any Kind, express or implied. concerning the
nse of this product. Buyer asmumes all risk of use or handling, whether in
aceordance with directions or not.”

The concentration of Esgteron recommended—subject to all these warnings,
cantions, and disclaimers—{for perial spraying in the United States vavies with
the type of vegetation to be sprared, but probably a fair avernge wonld bp
threequarters to one pound actd equivalent of the raw 2,4,5-T per acre. n
Vietnam, however, the concentration of 24,5 T for ench acre sprared has heon
far higher. In Agent Orange, the concentrations of 24.5-T have averaged éhir
feen times the recommended concentrations used in the United States The
principal route through which quantities of 2,4,5-T might be expected to cnter
the human system in Vietnam Is through drinking water, and in the areax
sprayed most drinking water comes either fromn rainwater clsterns fed from
house roofs or from very shallow wells, It has been caleninted that, taking
inte account the average amount of 2457 in Agent Orange sprayed per nere
in ¥ietnam by the military, and assuming a onednch rainfall {which 1s quite
common in South Vietnam) after a spraring, a fortr-kilo (about elghty-elght-
pound) Vietnamese woman drinklug two litres (about 1.8 quarts) of contami.
nated water a day conld very wel! be absorbing ifnto her syrstem a bundred and
twenty milligramns, or about one two-hundred-and-fiftieth of an ounce, of 2457
o day: that j= a daily ornl dosage of three milligrams of 2,4,5-T per kilo of
hady weight. Thus, i a Viethamese woman who was exposed to Agent Orange
was pregnant, she might very well be absorbing into her srstem a percentage
of 2.4.5-T only #liehtly less than the percentage that deformed one ont of every
three fetuses of the pregnant experimental rats. To pursue farther the quesr
tion ot exposure of Vietnamese to 2.4,5-T concentrations in relationt to concen-
trations officially considered zate for Americans, an advisory sabeomittee to
the Secretary of the Interior, in setting wp muide-llnes for maximum safe con-
taminatlon of surface water by pesticides and nlljed substances some time ngo,
recommended a eoncentration of one-tenth of n milligram of 24.5-T tn one Hire
ot drinking water as the maximum safe concentration. Thus, a pregnant Viet.
namese woman who ingested a hundred and twentr milligrams of 245-T in
two litres of water a dny wounld be exposed to 2,4,5-T at six hundred times the
concentration officially considered safe for Americans,

Moreover, the level of exposure of Vietnamese people in sprayed areax is not
necessarily limited to the concentratlons shown in Dr. Meselson's calculations
fometimes the lerel may be far higher. Dr. Pfeiffer, the University of M.
tana binlogist, says that when difficulties arise with the spray planes or the
sprar apparatus, or when other necidents ocenr, an entire thonsand-zallon load
of herbicidal agent containing 2.4.5-T may be dumped In one area by means of
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the thirty-second emergeney-dumping procedure. Dr. Pleiffer has recallted going
along a8 an observer on a Unlted States defollation inission last March, over
the Plain of Reeds aren of Vietnam, pear the Camboedian border, during which
the technician at the spray controls was unable fo get the apparatus to work,
and thereupon dumped his whole load. *This rained down a dose of 24.5-T
that must have been fantastieally concentrated,” Dr. Pfelffer has sald. “I¢t was
relensed on a very watery spot that looked like headwaters draining into the
Mekong River, which hundreds of thousands of peeple wse? In another
instance, he has recalled, & pllot going over the arean of the supposedly
«friendly” Catholic refugee villages of Ho Nal, nenr Bien Hoa, had serious
engine trouble and dumped his whole spray load of herbicide on or near the
villnge. In such instanee, the concentration of 2,4,5-T dumped upon an inhab-
ited aren in Vietnam probably averaged about a hundred and fhirty times the
concentration reccommended by Z24.5.-T manufacturers as both effective and
sufe for use in the Unlted States.

heoretically, the duvgers Inherent in the use of 2,4,5-T should hnve been
removed by means of the steps promised in the White Hoyse announcement
last October. A qulck reading of the statement by Dr. DuBridge (whe is also
the executive secretary of the President’s Environmental Quality Connetl} cer-
tainly secmed to convey the -jmpression that from that day onward there
wonld be a change in Department of Defense policy o the use of 2457 in
vietnam, just as there would be a change in the polleles of the Departments
of Agriculture and the Iaterior on the domestic use of 24,5.T. But did the
white House mean what it certainly seemed to be saying about the future mil-
itacy nse of 2457 in Vietnam? The White House statement was issued oun
October 20th. On Qctober 80th, the Pentagon anmounced that no chaunge would
pe made in the poliey governlug the milltary use of 24,57 in South Vietnam,
pecause—so the Washington Post reported on October 3lst—*the Defense
Depnrtinent feels its present policy conforms to the new Presldentla! direc-
tive.” The Post article went on:

«A Peatagon spokesman’s explanation of the policy, read at a morning press
priefing, differed markedly from the written version given reporters later.

“When the written statement was distributed, reporters were told not to use

"the spokesman's [previous] comment that the defolinnt . . . 13 used against

enemy ‘training and regroupment centers.’

“T'he statement was expunged after a reporter asked how use against such
centers conformed to the Defehise Department's stated policy of prohibiting its
use in ‘populated areas.’"

But the statement wasn't 8o easily expunged. A short time later, it was
made agaln, in essence, by Rear Admiral William E. Lemos, of the Polley
rians and Natfonal Security Council Affairs Office of the Department ot
Defentse, in testimony before a subcommittee of the House Foreign Affalrs
(Committee, the only difference being that the phrase “training and regroup-
went centers” hecame “enemy base camps. And in testifying that the military
was mounting herbicidal operations on alleged enemy base camps Rear Admi.
tul Temos salid : )

“We know . , . that the enemy will move from areas that have been sprayed.
Thercfore, enemy base camps or unit headquarters are sprayed in order to
make him move to avoid exposing bimseelf to aerlal observation.*

1t one adds to the words “enemy base camps” the expunged words “training
and regroupment centers”.-centers that are unlikely to operate without an
aecompanying  civillan population—what the Defepse Department seems
actunlly to be indieating ls that the “aress remote from the population”
against which the United States is conducting military herbleldal operations
are “remote from the population” at least in part because of these operations.

As for the Bionetics findings on the teratogenic effects of 2,4,5-T on experi.
nental anlmals, the Department of Defense indleated that it put little stock In
rhe dangers suggested by the report. A reporter for the Yals Dally News who
telephoned the Pentagon during the first week in December to inquire about
the Defense Department's attitude toward its use of 24,5-T in the light of the
Rionetics report was assured that “there ls no cause for atarm about defol-
innts.”" A week or s¢ later, he recelved a letter from the Directorate for
Defense Information at the Pentagon which described the Blonetics results as
meed on “evidence that 2,4,5-T, when fed in large amounts to highly imbred
and susceptible sice and rats, gave a higher incidence of birth defects than
was normal for these animals." After veading thig latter, the Yale Daily Netws
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reporter agaiu felephoned the Pentagon, and asked, “Does [the Departinent of
Defense] think defollants could be affecting embryo growth in nny way in
Vietnam? The Pentagon spokesman said, “No.” And that was that. The exper-
fimental animals were highly susceptibie: the civilian Victnamese population,
which even under “normal” circumstances is the vietim of a statisticnlly incal-
cutable but ctearly very high abortion and infant-mortality rate, was pet,

Nearly a month atter Dr. DuBridge’s statement, another was issoed, this one
Ly the DPresident himsel?, on United States polley on chemical and biologieal
wnrfare. The President, noting that “biological weapons have massive, unpre-
dictable, and potentially uncontrollable consequences” that might “tmpair the
health of future generations,” anuouncced it as his deeclsion thut thencefor.
ward “the Unlted States shall renounce the use of lethal biologieal agents
and weapons, and all other methods of Diologleal warfare.” Later, a White
House spokesman, in answer to questions by reporters whether this included
the use of herbleldal, defoliant, or crop-killing chemiecals in Vietnam, made it
clear that the new polley did not encompass herbicldes,

Since the President's statement did specifically renounce “all other methods
of blological warfare,” the reasonable assumption 1s that the United States
government does not consider herbicidal, defollont, and erop-killing operations
aaionst military and civilinn populations to be part of biological warfare. The
guestion therefore remmdng; What does the United Stutes government consider
biclogleal warfure to consist of? The best place to look for an authoritntive
deflnitlon is & work known as the Joint Chiefs of Btaff Dictionary, an officinl
publication that governs proper wotrd usage within the mflitary establishment.
in the current edition of the Jolut Chiefs of Staft Dictionary, “biologlenl war-
fare” is defined as the “emplorment of lving organisms, toxic biological prod-
uets, and plant-growth regulators to produce death or casulatles In man, anl-
mnig, or plants or defenze against such action.’ But the term “plant-growth
rezulators” 15 nowhere defined in the Joint Chiefs of Staft Dictionary, and
sinee a certalin technleal distinctionr might Le made (by weed-control scientlsts,
for example) between piant-growth regulators and deloliants, the guestion of
whether the Joint Chiefs consider military defolintion operntions part of Lio-
gicitl waefare i loft unclear. As for “defolinnt agonts” the Dictionnry
defines sneh un agent only as “a chemieal whieh eauses trees, shirubs, and the
other plants to shed thelr Ieaves prematuvely.” Al this s hardly a sueprise to
anyole familine with the fast zemantie legerdemain Invoelved in all offfcial state-
ments on hiological wartare, in which defolintion has the baffingly evanescent
halt-existence of a pea under a shell.

To find that pea it the official Jiterature is not easy. But it is resonable to
assume that if the Department of Defense were to concede officially that
defoliant agents” were in the same category as “plant-growth regutators” that
“produce death . ., in plants,” it would thereby also be conceding that #t s in
fuct engaging in the biologleal warfare that President Nizon has remrounced.
And such a concession seems to hnve been run to earth In the current edition
of a Department of the Army publication entitled “Manual on Use of Herbi-
¢ides for Milltury Turposes” in which *“antiplant agents” ave deflned as
“chemical agents which possess & high offensive potential for destroring or
seriously Hmiting the production of food and defolinting vegetation,” and goes
on “These compounds Include herbicldes that kill or fnhibit the growth of
plants; plant-growth regulators that elther regulate or inhibit plant growth,
sometimes causing plant death. . . . The admission that the Deyartment of
Defemse Is indecd cngazing, through its defolation and herbieldal operations
in Vietnam, in tiological warfare, ag this is defined by the Joint Chiefs and an
it has been formally renounced by the President, seems Ineseapable.

Rince the DuBridge statement, allegations, apparentiy originating in part
wlith the Dow Chemical Company, have been made to the effect that the 24,3-T
used in the Bionetics study was unrepresentative of the 2,4,5T generally pro.
duced in this country, in that 1t contalned compnratively large amounts of a
certain contaminant, which, according to the Dow people, is ordinarily present
in 24,5-T only in trace quantities. Accordingly, it has been suggested that the
real cause of the teratogenic effects of the 2,4.5-1 used in the Bioneties study
may not have been the 24,5-T ftself but, rather, the contaminant in the sample
used. The chemical name of the contaminant thus suspected by the Dow people
is 2.3.8,7-tetrachlorodibenzo-p-dioxin, often referved to slmply as dioxin. The
245 T used by Bionetics was obtalned in 19065 from the Diamond Alkali Com-
pny, now known as the Diamond-Shamrock Company and no longer in the
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pusiness of nmbufactoring 24,50, It appears that the presence of a dioxin con-
tandnant in the process of manufacturing 2,4,5-T {3 a constant problem among
all manufacturers. Three Years ago, Dow was obliged to close down its 2,4,5-T
pant in Midland, Michigan, for several months and partly rebaild it bécause
of what Dow people varlously deseribed as “a problem” and “amr nceident.”
Tihe problein—or aceident—was that workers exposed to the dioxin contnmi-
nant during the process of manufacture enme down with an acnte skin irrits-
tion known ax chlor-ache. The Dow people, who speak with conslderalde pride
of their toxicologleal work (“We established our toxicology lab the year Ralph
xader was born,” a Dow public-relations man sald recently, showing, at any
rate, that Dow Is keenly aware of Nader and bis earcer), say that the chlor-
aciie problem has long stuce been clearved up, and that the current level of the
dioxin contuminant in Dow's 2,45-T jis less than one part per million, as
uppried to the dloxin level In the 24,51 ured in the Bioneties study, whieh 1
alleged to have been Letween fifteen and thirty parts per million. A sclentist
at the DuBridge office, which has become a coordinating agency for informa-
tion having to do with the 2,461 guestion, says that the 2,457 used by DBilo-
netfes was “probably representative” of 2,4,5-T being used in this country—and
prestimubly in Vietnnm-—at the time it was ohtained bue fhat conshlerally fess
uf the contaminant is present in the 2,4.5-T now leing produced. Evidently, the
degree of dioxin contamination present jn 2,4,5-T varies from manufacturer to
mnafacturer. What degree of contamination high or fow, wias present in the
quantities of 2,4.5-T shipped to South Vietnam ut various times this spokesmun
diln't seem to know.

The polnt about the diexin contaminatlon of 2,4,5-T Is an extremely Impor-
wnt ote, becnuse T the suspicions of the Dow people are ¢orrect :wnd the canse
of the fetus deformities cited in the Dionetles studr is not the 2,4,6-T but the
dioxin contaminant, then thiz contaminapt may be mnong the most teratogent-
cally powerful agents ever known. Dr. MeLaughlin Lias calenlated that it the
diexin prezent in the Bloneties 2,4,5-T was indeed responsible for the terato-
genie effects on the experlmental animals, It looks as though the contaminune
would have to be at least ten thousand Himes more teratogenieally nactive in
pat than thalidom!de was found to be in rabbits. Furthermore, it ralses
alarming guextlons ahonut the prevalence of the dioxin material Iy our environ-
went. It appears that vnder high hent the diexin material can-be produecd in
1 whole class of chemical substanees known as trichlorophenols and peataclilor-
aphenols, These substances include eciponentz of certaln fatty acids used in
detergents and in animal feed.

Az a consequence of studies that have been mnde of the deaths of mitlions
of young chieks in thie country after the chicks had eaten certaln kinds of
chicken feed, government sclentists are now serjously spectulating on the possi-
nility that the deaths were at the end of a chain that began with the spraying
of corn erops with 24,5-T. The hypothesis Is that residues of dioxin present in
e 2,:45-1 remained In the harvested corn and were concentrated fnto certain
nypiroducts that were then sold to manufacturers of chicken feed, and that the
doxin beeame absorbed iuto the system of the young chicks One particalaply
disquieting sign of the potential of the dioxin material 1s the fact that bie-
assays made on chick etabryos in another study revealed that sl the embryos
were killed by one twenty-millionth of a gram of dioxin per ege.

Perhaps an evend more disquieting speenlation aiont the dioxin fx thar 2,4.5-T
may ot be the only material in which 1t appears. Among the compottiuls
thnt severitl experlenced blologists and toxicologists suspeet mlght contain or
prednce diexin are the trichlorophenols and pentachlorophenols, which are
rather widely present in the environment in various forms. For cxample, a
mumber of the trichlorophenols and pentachloroplienols are used ns slime-kill-
ini agents in paper-puip manulocture, nnd are present in a wide range of con-
samer products, including ndhesives, water-based and ofl-hased paints, var-
nishes and lacquers, and paper and paper coatings. ‘They are used to prevent
«ime in pasteurizers and fungws on vats in brewerles and are ntso used in
tair shampon, Alohg with the 2.4.5-T used in the Blonetics study, oue trichlor.
wphenol and one pentachlorophencl were tested withont teratozenic results,
pat Dr. McLaughlin points out that since there are many such compounds put
it by varlous companles, these particular somples might turn out to be —by
the rensoning of the allegation that the 2,457 used by Bloneties was unu-
ity divty—unusually elean.
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Dr. MeLaughlin tends to consider slgnifieant, in view of the now known
extreme toxieity and possible extreme teratogenicity of dioxin, the existence ot
even verr small amounts of the trichlorophenols and pentachloroplienols in
food srrappings and other consumers products. Since the production of dloxin
appears to be assecinted with high«demperature conditions, a question arises
wiiether these thernal conditlons are met at any stage of production or subse.
quent use or disposal of such materinls, even fn minute amounts. Que of the
problems bere seems to Le, as Dr. Epstein has put it, “The moment you Intre.
duce something into the environment it's likely to be burned sooner or later—
that’s the waFy we get rid of nearly everything." And most of these consumer
products may wind up in munlelpat incinerators, and when they are burned,
the thermal and other conditlons for creating dioxin materials may quite pos-
slbly be met. If so, this could mean a release of dioxin material into the entire
environment through the atmosphere.

Yet «0 far the dioxin material now suspected of causing the fetus-deforming
effects in experimental animals hags never been put through any formal terato-
logical tests hy any company or any government ageney. If the speculation
over the connection between dioxin in 2,4,5-T and the deaths of milllons of
baby chicks is borne out, jt might mean that, quite contrary to the assump-
tions made up o now that 2,451 is rapidly decomposable in soil, the dioxin
wmaterial may be extremely perslstent ns well ag extremely deadly.

86 far, nobody knows—and it iz probuble thut nobody will know for sonie
time—whethoer the fetus deformities lu the Bionetles study were enused by the
24.5-T itself, by the dioxin contaminant, or by some other substance or sub-
stanees present in the 2,4,5-T, or whether hmman fetuses veact to 2,4.6-T In the
same way ns the fetuses of the experimental anfmals in the Bionetics study.
However, the experience so far with the employment of 2,4,5-T and substances
chemically allied te it ought to be instructive. The history of 2,4,5-T i3 related
to preparations for biologlcal warfare, although nobody in the United States
government seems to want to admlt this, and 1t has wound up being used for
purposes of biological warfare, although nobody in the United States govern.
went seems to want to admit this, elther. Since 24,5-T was developed, the
United States government has allowed it to be used on a vers large sende on
our own flelds and countryside without adequate tests of its effects. In South
Vietnami—a nation we are pttempting to save—for seven full yeacs the Ameri-
cutt wilitary bas sprayed or dumped thiz biological-warfare material on the
countryside, on villages, and on South Vietnamese mens and women in stng-
gering amnounts. In that tine, the military bhas sprayed or dumped on Vietham
ffty thonsand tons of herlbicide, of which twenty thousand tons have appar-
ently been straight 2,4,5.T. In addition, the American military has apparently
made incwrsions into a neutral country, Cambodia, and rained down on an
area inbabired Ly thirty thousand civilians a vast quantity of 2,4,5-T. Yet in
the quarter of a century since the Department of Defense first developed the

blological-warfuare uses of this material It has not completed a single serfes

of formal tevatologlen! tests on pregnant animals to determine whether it has
an offect on their unborn offspring.

Similariy. officials of the Dow Chemical Company, one of the largest produ-
cers of 2,4,5-T, atthough they refuse to divulge how much 2,4,5-T they are and
have been producing, admit that in all the years that they had produced the
chemical before the DuBridge statement they had never made formal teratologl-
cal tests on their 24.5.T, which they are now doing. The Monsanto Chemical
Company, another big producer, bad, as far as is known, never made such
tests, either, nor, according to an official {n the White House, had any other
manufacterer. The Department of Agriculture has never required any such
tests from manufacturers. The Food and Drug Administration has never
required any such tests from mangfacturers. The first tests to determine the
teratogenic efforts of 2,4.5-T were not made until the Natlonal Institutes of
Health contracted for them with Bionetics Laboratories. And even then, when
the adverse results of the tests became apparent, it was, as Dr. Epstein said,
like “pulling teeth” to get the data out of the institutions involved. And when
the data were obtained and the White House was obliged, partly by outside
presstre and publiclty, to aet, the President’s sclence adviser publicly pre.
sented the facts in n less thnn candld manner, while the Department of
Defense, for all peactieal parpodes, ignored the whole business aad antnounced
[t Intention of going on dotng what It had been dolng all nlong.
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There have becn 4 aunber of reports from Vietnom both of animal abortions
aid of walformed homan bibles that ave thought to have resulted from spray-
Ing operations 1o which 2,451 was used. But such scattered reports, however
well founded, cannot reanlly shed much more lght on the sliuation, The fact is
that even in this country, the best-fed, richest, and certainly most statlstics-
winded of all eountries on earth, the standards for {esting materlals that are
put into the environmept, Into drugs, and into the human diet ar¢ grossly
inadeguate. The screening system is s0 conrse that, as a teratology pabnel of
the Mmk Commilssion warned recently, in connection with thalidomide, “the
reratogenicity of thalidomide might have been missed had 1t not produced mal-
formations rurely encountered.” In other words, had {t not Leen for the fact
that very unusuil and partienlarly terrible malformations appeared iz an
wwlous pattern—for example, similarly malformed babies in the same hospital
at about the same time—pregnant women might still be using thalidomide, and
esser deformations would, 80 to speak, disappear into the geheral statistical
mickground. As for more subtle effeets, such as brain damage and damage to
the central-nervous system, they would probably never show up as such at ali.
It sueh rlsks existed under orderly, normal medlcal conditions in a highly
Jdeveloped country, how is one ever to measure the harm that might be done to
unborn children in rural Vietham, in the midst of the malnutrition, the dis-
oisg, the tranma, the poverty, and the general shambles of war?

DECARTMENT OF AMPLIFICATION,
NXew York, March 5, 19070,

The EpiToRs,

The New Yorker

Deak Sis: In an article that appeared in The New Yorker on February Tili, I
wrote that Dr. Lee DubBridge, the President's sclence adviser, issued a state-
ment Jast Outober at the White Fouse saying that because a laboratory study
pad shown a “higher than expected unumber of deformities” in the fetuses of
mice and rats exposed to the herbicide 2,4.8-T, agencies of the United Stutes
government would take action to restrict the uwse of that substance In this
country and in Vietnam, where it was belng used in extenslve militury defolin.
tion operations. This action, Dr. DuBridge anncunced, would include the ean-
ollatlon, by Janmuary 1st of this year, of Department of Agriculture perinits
for the use of 2.45-T on some Americun food crops unless the Food and Drug
administration had by then been able to determine a safe concentration of the
herbicide jn foods. Dr. DuBridge further announced that the Department of
pefense would thenceforth *“restriet the use of 2,4,5-T to areas remote from
thie population” in Vietnam. His statement sdded that these actions and others
~will assure the safety of the public while further evidence [of the alleged
hurmful offects of 24.5-T) is being sought.”

Four months have paseed, and 2,457 i still being used an widely as ever.
The Department of Agriculture has yet to cancel its permits for tlie use of the
herbleide on food crops In this country, and the Department of Defense is con-
rinving to wse it In populated areas of Vietnam. In the meantime, officials of
the Dow Chemieal Company, which is one-of the largest producers of 2,4,5-T,
have been maintalning that the samples of 2,4.5-T used in the study clted by
pe. DuBridze, which was done by the Bioneties Research Laboratories, of
fotiegda, Maryland, were uncharacterlstic of the 2,4,5-T currently being pro-
duced, beenuse the materlal tested by Bionetics—which dld not come from
pw—was contuminated to an unusual extent by a toxie substance identified
as symmetriesl 2,3,0,7-tetrachlorodibenzo-p-dioxin. This contaminant, usually
culled dioxin, was alleged by the Dow people to be present in the Blonetics
satnples at & concentration of approximately twenty.seven parts per miliion,
amd they claim that the 24.5-T that Dow Is currently produclog coutnins the
iioxin contaminant in concentrations of less than ome part per mifllon. The
pww people malntain that their currently produced 2,4,5-T does not anpear to
have the effect of deforming rat fetuses. In Januaey, a Dow official told the

Cpepartment of Health, Edueation, and Welfare, “We strongly urge that action

concerning the status of 2,451 be held in aberance until [Dow's] testing pro-
e g completed [In] April.” The Unlted States government's fallure so far
to plaee the promised restrictions on the use of 2,4,5-T in this country may in
part be attributed to this plea. .

45 2 T0—--0
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Becnuse of the serlousmess of the issues fnvolved, it seems to me that the
government's fatlure to act on the use of 2,4,5-T here and in Vietnam calls for
muoch fuller public discussion. Even though the dioxin contaminant may now
be present in 2,4.5.T in what the Dow Chemieal Company apparently conslders
to be no more than tolerable amounts, the substance is of such potency that its
relense even fn smull concentrations must prompt deep concert. In the presum.
ably niore heavily dioxin-contaminated samples of 2,4,5-T that were used in
the Rioneties work, the smallest dosages of 24,5-T that the test animeis were
given caused extensive deformitles in fetuses. In more recent studles of the

dioxin contaminant, conducted by Dr. Jacquellne Verrett, of the Food and

Druz Administratlon (who earlier was responsible for revealing the earcino-
genicity of cyelamates), extensive teratogenic, or fetus-deforming, effects were
discovered in chlek embryos when the dioxin, or a distlilate predominantly
conststing of it, wus present at concentrations of little more than a trillionth
of a grain per gram of the egg. The magnitude of this effect on chick embrFos

way be mathered from the faet that, according to Dr. Verrett's studies, the

Moxin appenrs to be a million times as potent a fotns-deforming agent as the
untorious terstogen thalidomide was found to be in tests on chicky. Of course,
ehick embryos are far down the bological ladder from human fetuses, and
they are also extremely sensitive to many substances, But even if, for theoreti-
enl purnoses, we telueed the terntogenie power of the dloxin, as shows in Dr.
Verrett's chick-cmbrro studies, approximately a million tlmes, we would s?Hf
liive to vonsider that we were dealing wlth a substance us terntogenicully
potent as thalidomide. That the United States government permits the pres-
eiiee, even it minute amounts, of such o substunce in herbicldal mixtupes to be
sold for spraying on food evops and on suburban Inwns—where some of the
chierienl may enter shadlow wells and otlier drinking-water supplics—is hardly
reassaring And it is particularly disturbing whben one reflects that in the
amrter of a century M which 24.5-T was used prior to Dr. IuBridge's
utirmneement not a single regulators ageney of the United States government,
nat the Departwent of Defense—which bas been spreading lhiuge quantitles of
2451 on vast areas of Vietnam--nnd not, as far as {8 known, the researchers
for any one of the half-dozen large Amerlcan chemienl companies productug
the material had ever so much as opened up a pregnant mouse to determine
whethor 2,4.5.T or the dioxin contaminant jn it did any systemic or pathogenic
harin to the fotus. Heveral studies of the sort are now under way, but the
United States government still seems o take the position that the 24,351 pro
duced hy Dow and other large chemical companies shouid be considered inno-
cent unth it is proved to be othetwise, Meanwhile, 2,4,5-T 15 being sprayed on
certain crops and on areas where It may come info contact with human belngs,
eattle, and wikllife. In Vietnam, it i= gtill being sprayed by the wilitary in
concentrations that average thirteen thines as great as those that the manufae-
turers themx=elves recommend as safe and effective for use in this country.

It iz true that the teratogenicity of dioxin——as distinet from dioxin-contami.

nnred 2.4.5-T—has not yet beent established in tests condueted on experimentat
animals of mammalian specles. However, the direct toxic, or body-poisoning,
effeots—as distinet from fetus-deforming effects—of diloxin are known fo be

very hizh bLoth in anlmals and in human beings. In past studies on rats, dos.

ages of forty-five milMionths of a gram per kilo of the mother's hody welzht
have hern found to kil fifty per cent of the oftspring. When diosin swas given
orally te pregnant rats in recent tests. it was found, on preliminary fnvestiga.
tion, to KHE all fetuzes with dosages of aight millionths of a gram per kilo of
the motler's body weight, and to damage fetuses with dosages of a half-mil.
Houth of a gram per Kilo.

. Further, the effects of dioxin on lmman belngs, even in small dosages, are
known to he serlous. In the past, in plants manufacturing 2,4.5-T an llinesw
called chloraene seems to have been wildespread among the workers. In the
mid-sixties, Dow was obliged to close down part of a 2,4,5-T plant In Midland,
Michigan, for some time because about gixty workers contracted chioracne as 3
result of contact with dioxin, which seems to be always present in varylne
degrees during the process of manufacturing 2,4.5-T and tn the finished 24,57
fteelf, The symptoms of this disease inelude extensive skin eraptions, disorders
of the central nervons system, chronic fatigue, lassitude, and depression. Work.

ars at a 24.5-T plant in New Jersey run by another company suffered- similar-

svinpthns in the mid-vsixties, and =ix rears later come of them were reporiy
tre b At cuffering fromn the effeets of the diseare. In Germany, since th
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mid-fiftles, workers in factovy after factory producing 24577 and polyehlore-
phenolic compounds have been aficted with chloracne after absorbing appur-
ently only minute amounts of the dioxin contamipant; their symptoms have
been deserlbed in several medleal papers as including liver damage, nervous
and mental disorders, depression, logs of appetite and weight, and markedly

reduced sexnal drive.
A few weeks ago, when a reporter approached an official in Dr. DuBridge's

office for juformation on 2,4,5-T he was told that he would be given White
House cooperation “only to a certnin extent,” because the official didu't want
“wild speculation” stirred up. He cited as an example of “wild speculation™

- the recent controversy over the birth-control pill, which, he sald, had “caused

millions of women to get hystericul with worry.” The reporter replied that be
didn't think the analogy between 2,4,5-T and the Pill was a particulariy good
one, for the reason that a woman using the DMl could employ altervative
wethods of contraception, wherens a Vietnanese woman exposed to herbiclda!
gpray put dowa by the American military had no choice in the matter.

But pevhaps the comparison between 24.0-T {and its dioxin comtaminant,
and commonly used pills is worth pursuing. Suppose that sueh n dungerows
substance ns dioxin were found to be contained in a plil offered for linnmon
consumption in this country, and suppose that the contaminant were preent in
such minute amounts that an adult following the prescribed dosages might
ingest an hundredth of a milllonth of a gram of the contaminant per day.
Thore i no doubt whatever that, according to existing Food and Drug Adwmin-
tatratlon standards, the F.DLAL would lmmediately ban production and sule of
the pilt on the ground that it was highly dangerous to public health: In fact.
the amount of such a potent contaminant that the F.D.A, would permit in o
pill under the agencey's present policy on toxleity would almost certainly e

Zero.

While 2,4,5-T, with or without the dioxin contaminant, doesu’'t come in plll
forms, it may be worthwhile to try to calculate, on the basis of a hypothetien!
pitl, how mueh 24,57 (and dioxin) a Vietnamese woman living in an avea
sprayed by the Awerienn milltary might ingest in a day, It has already been
caleuiated by reputable bLiclogists that, if one takes into necount the average
amount of 24.5-T sprayed per acre in Vietnam, and also takes into account
one-ineh rainfall—such as is common there—after a spraying, a forty-kilo
{(about eighty-eight-pound) Viethamese woman drinking two litres {(abowut twoe
quarts) of 245 T-contaminated water per day could be Ingesting about &
pundred 2od twenty mitligrams (about a two-bundred-and-fiftleth of an cunce,
of 24,57 a day. It the 2,45-T coutained the dloxin contamdnant at a level of
one part per milljon—which is what the Dow people say is the rmaxinnou
amount present in the 24.5-T they nre currently producing—the Vietnamesy
woman would be absorbing a little over a tenth of a microgram of dloxin per
day, or ten thnes the amount of dioxin entering the system of an adult from
the hypothetical piHl that the F.D.A. would certainly find dangerous to hunian
health, Furtber, if thls Vietnamese woman were to conceive a chid two weeks.
«ay, atter the spraying, the welght of the dioxin that by these same caletin-
tions wonld have then accumulated In ler system (the evidence thus far s
that dloxin necumulates in mammalian ti<sue in the same manner as the chiop-
fuated hydrocarbons, such az DDT) would be wmore than the weight of the
just-fertitized ovum. Consldering the existing cvidence of the frightening
degree of terntogenlelty of the dioxin in chick embrros and ks highty toxie
sffects on mammalinn fetuses, the presence of this much dioxin in a mother’s
body at the very beginning of 2 human life surely has ominous implications.

Now, what about the safety of 24.5-T ttself? Admittedly, the dioxin contami-
uant seems to be a residue from one stage of its manufacture. But 1f by sonie
foture chemical mirnele the very last trace of dioxin could be removed from
the finished 2,4,5-T, would the resultant “pure” 2457 be harmless? The fnet
sectitst to e that even then 2,4,5-T, 2ts produced in this countrr. would have to
e viewed with suspicion, for the brenkdown products of 24,517, when sul-
jocfod to heat and other conditions, are themselves capable, according te o
munber of responsible biologlsts, of producing doxin. Given this potential, the
nlthate folly §n our defollation aperntions i Vietnam was pacsiliy achivved
during 1965 and 1066, when the military mpde large-seale efforts in two defol-
trted areas to create fire storms—that Is, fires g0 hage that all {lke oxygen in
those areas would he exhansted. The apparent Iutention wag to render fhe soil
parren. (A fire storm would also, of course, have the result of burnityg or suf-
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focnting any living beings remaining in the area.) Operation Sherwood Forest,
conducted {n 1965, was an attempt to burn & defolianted section of the Bol Lol
Woods In October, 1968, the military began Operation Pink Rose, a similar
project. Nelther of the projects, in which tons of napalin were thrown down on
top of the reskilue of tons of sprayed 2,.43-T, succeeded in creating the desired
elfect : whether they retensed inte the atmosphere dioxin producedd by the
breakdown produects of the 24,57 will probably never be known.

Thiere nrve wlse less spectaenlar wauys in whleh conditlons suitable for the
relense of dioxin in Vietnam may have been created. For example, after areas
neceseible by road have besn defolintad, woondeuiters move tn to cliop ap the
depd timber, which is then carted off to nearby towns and sold as firewood.
Large quantlties of it ave sald to have been entering Saigon for years. 8inece
the fires are customarliy tended by Vietnnmese women, and since many of
them are certainly pregnant, the hazards to heaith and to the lives of unborn
childrett surely cannot be ignored.

In the United States, the potentia!l hazards from the present wse of 2,4.5.T
are cunskderubly less than they are in Vietnam. In the first place, the recom-
wended concentrations of 2,4,5-T for aprayving here are, as I have polnted out,
nhout s thirteenth of what the Vietnamese population is sometimes subjected
to. And, in the second pluce, a great deul, IE not most, of the 245T that
would otherwise have been sprayed on American cropg and grazing areas las
for several years been sent to Vietnam, However, the shortage of 24.5-T in
this country does not necessarily mean that the potential hazards are at a
minimum. The substances known us fhe trichlorophenols and comapounds of
pentachlorophenol, which officials of the F.D.A, believe may be chemlcal pre.
eursors of dioxin under certain thermal and other eonditions, are used widely
in the manufaeture of o large varlety of consutper products, ranging from
paper to haundry stareh sod hadr shampoo. Dow Chemieal puts out a whole
line of polychlorvophenctie chemienls known as Dowlelde Products, Monsante
Chemica! alzo puts out & line of pentachlorophenol substances, known as Penta
Compounds. Since a very great wany counsumer products wind up being bhurned
soohet or lafter, amd since the polychloroplienolic compounds. are suspected of
belng ecapable, under particular thermal and other conditions, of releasing
dioxin, the alarming question arises whether, and to what extent, dioxin is
being released into the environment through the atmosphere. Pentachioro-
phenol, used {n ceriain herbicldes, 1s readily decomposed in suulight, and in its
breakdown process a number of products, including chemical precursors of
chlormlibenzo-p-dioxin compounds, are produced. Because of these factors, a
whole range of pesticldes, ns well as of herblcides, now must come under sus-
pleion of producling dioxin compounds.

Although the chemical companies that manufacture 2,4.5T have long taken
pride in pointing out that 2,4,5-T itself is guite readily decomposable in snll,

the crucial matters of how stable the dioxin contaminant is aund to what

extent it is cumulative in animal tissue have apparently been neglected. Conse-
quently, the fact that traces of compounds virtually indistinguishable from
dioxin have already heen detected fn this country in the hwnan food chaln--in
the livers of chickens and in edible oils—clenrly indicutes that dioxin should
be conszidered a hazard to man. Why, undetr all these inauspiclous elrcum.
stances, the production and the use here and in Vietnam of 24,5-T has not
s:lmt:lmrily been stopped by the United States government is havd to wader-
STANd.

Rinceraly, .
TaoeyMas WHITESIDE,

Appendix ¢

DerarTMENT oF HEALTH, ERGCATION, AND WELFARE,
Pusric FIRALTH SERVICE,
Foob AXP DRUG ADMINISTRATION,
Rockville, Md., Hfarch 12, 1970,

Hon. Ricmarp D. McCarTHY,
House of Represcntatives,
Washington, D.C.

Dear Mp. McCartay: The Secretary has asked us to reply to rour letter of
February 3, 1970, requesting whether the Food and Drug Administration lLag

T e et B AR {2 niw snfe to use.
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No tolerances have been established for residues of 2,4,5-T In food or feed
crops. The whole matter of the safety of this herbiclde, when ity use results in
a residve In or on a food crop, is eurreantly under evaluation. This evaluation
wlil be completed as expeditiousty s possible. We are enclosing a Faet Sheet
expluining the status of 2,4,5-1 at this time,

We shall promptly inform you of our decision upon completion of the evalu-
ation of 2,4.5-T. )

Bincerely yours,
. M. T. Ryax, Aciting Dircotor,
Office of Legislative Sertices.

FDA FACT EHEET

.5, DEPARTMENT OF HEALTII, EDUCATION, AXD WELFADE,
PusLic HEALTE SERVICE,
Foon Axp DRUG ADMINISTRATION,
‘Washington, D.C.
* 2457 *

2451 (24.5trichlovophetoxyacetic acld) hus had extenslve registered use
as 0 defoliant and woeed killer, It bay also Leen registered by the U.S. Depart-
ment of Agriculture as a pesticlde chemical {(herbielde) on a no residue basis
on & few certaln selected food crops for some years, primarily for weed con-
trol of pasture and rangeland.

. TOXICITY

A research study recently completed under contriet to the Natlonal Cancer
Ingtitute on o commercial ot of 2457 showed that the feeding of this wmate.
riat to tats and mice produeed abnormal birth effects on the embryos.

Further investimntion of the 2,4,5-T used In the feeding studies estallished
that the materin! used contained a significant amount of one of more impuri-
ties enlled dioxing produeed during the manufacture of 2,45 T, Improved wman-
ufacturing processes are claimed by one manufacturer to have reduced the
dioxin impurities to insignificant amounts,

The dioxins are of concern because ther nre known to he extremelr toxic to
pouttry and to have produced scevere skin irritation te workers In plants
exposed to dioxins inadvertently during the manufacture of other chemieals.
At present & number of research studies are underway in both government and
commereinl Jaboratories to determine if the reported birfh defects of the ear-
lier study are due to 24,57 {tself, the dioxin lmpurities, or o combination of
the 2,4,5-T and the dioxins.

Additional investigations are utklerway to improve our ability to detect very
small amounts of dioxing in samples of 2.4,6-F and to determine whether other
commonly used pesticides chemically related to 24.5T contnitt slgnificant
amounts of the dioxin contaminants. Drinking water supplies are heing tested
for the prescnce of 245T and other possible environmental sources of these
chemieals studied. bk no rexalts are available at this tiote,

The USDA nunounced on Febpuary 6, 1970, that 1t 1s investigating 17 com-
monly used pesticides chemienlty related to 2,45 T to deterwine whether they
gontain bazardons amounts of these toxie contuminants.

Foop IX THE UXITED BTATES

The Food and Drng Administration is continually engaged in examining
samples of individual foodstulfs for residues of pesticides above the safe tolee-
ances extublished under tie Miller Pesticide Amendment. In addition. FDA
imrchases food in the markets of several citles, prepares the food in the quan-
titles and comhbivations typleal of the diet of an avernge 19-yenr-old male. and
determines the amounts of the zoveral pestieldes that might be actually in-
gosted In the typleai diet of o heavy enter.

f 8360 food sambes tested for 2457 pestdues “urlng the daxt four-venr
period, 25 samples indiented trace amounts (loss than the 0.3 ppam. Umit of
acenraey of presemt analytical procedures) and 2 samples showed lhigher resi-
duws, 0.10 ppm. 2457 was detected in one sample of milk taken in 1985 in
New England, and one znmple of sugarbeets from Ohdo in 1966 showed 0.29
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ppm. 24,57 The milk bad been distributed before analysis was complete and
processing of the sugar-beets renoves the chemieal. If food is found to contain
finite residues of 24,5-T, {t 18 subject to removal from the market.

STATUS OF 2,4,5-T UNDER TIE FEDERAL FOOD, DRUG, AND LOSMETIC ACT

No finite tolerances have been established for residues of 2,4,5-T or the dlox.
ing in foml In the absence of established tolerances any detectable nmount of
either chemleal tn food would make the contaminated food {llegal aml subject
to selzure if found int the channels of interstate commerce

A petition was fited in December, 1907 requesting the establizshiment of toler-
ances of 0.2 p.pam. for resldues of 2,45 T on apples barler, Bluehepries, corn,
oats, rice, rre, sugarcane, and whent, Nefther the petition as originally submit-
ted or as kater supplemented provided datn to support affirmative action and
the peritfoner withdvew his petition on Decomber 20, 1969, ng provided for
under the pesticide regulations,

Petitions to establish a safe tolerance level for residues of 2435-T in food
mayg azain he enhmitted to the FDA in the frtnee. However, any such submis-
ston must fnchude scientific research data fo resolve the questions that have
been raised concerning toxicity of 2.45-T and the dioxins.

CONFLURION

The Department of Health, Edueation, and Welfare is continuning investign-
tlons to determine the potentinl hazards frow the possible presence of residues
of 245-T and dioxing in foods, wuter, and other environmental sources to
which the public may be exposed.

It i3 to be emphasized that there Is no tolerance for 24,51 in food teday;
the testing of food over the past several years has vevealed no significant
problem of food contamination.

Apponddix 3

Proge [xT0 Use or [Ierpicives By CoxGRessaay Riciann 1 MceCawruy.
D-N.Y.

Globe, Ariz., February 13, 1970

Ladies and gentlemen. I think we should begin, I am Congressman Rlchard
D. McCarthy, and the hearings will come to order.

For more than a deende selentists have had serlous misgivings about the
widespread use of herbicides and pesticldes in the environment. The late
Rachael Carson warned of the risk of the use of herbicides, whose cffects were
either harmful or unknown.

In the United States 120 millisn acres each Fear are sprayed with herbleides )

for the clearing of rallroads, for brugsh control. for watershed management,
and for other purposes. One of these is known as 2,4.5-T. It was developed and
perfocted at Fort Detriek, Md, the armyr's chief Blologienl Warfare Research
Center. The herbicide 24,35-T, and 24D, a rvelated herbicide, collectively
accomt far some 83 million pounds of production per year—that was the
figure in 1965

T've long been concerned with the widespread u=e of these hierbicides in Viets
nanz, Each day some 100 tons are dropped on South Vietnum. and selentists
for many minnths have been concerned ahout thie adverse ecological effects of
this Lerbicidal Inundation.

Laxt snnuper in the conrse of my lnguiry into the Army's germ and gns wir-
fare policies, T learned that a stadr, by the Rionetios Roseareh Laboratovies
for the National Cancer Tastitute showed that the herbieide 2,4.5-T produced
birth defects in rats and mice.

When the eonclusions of this study were known, the President’s science
adviser. in October, announced a ban on the herbiclde begimnlng Jamuary 1,
1970, unless the FD.A. had found safe legal tolerances, T wns distressed 13
days ago to lenrn that contrary te the White IHouse's announcoment, the
Dopartment of Agriculture ¢eontnues to authorize the use of 243-T in the
United SHtates, It's inceredible to me that someone, or some people showld have
gmeeded fn overruling the science adviser to the President of the United

es.
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Wwe Enow from the tindidomlde experience that if we ure golte to ere, we
ghould etr on the side of enution, and not on the yide of danger. It 15 my fiem
convictlon that such ebewiculs should not be used unless full tests show that
they are safe. It Is also Incredible to me that this herbieide, which has been 1o

existence since ity development some 23 vears ago at the Germe Warfare

Research Center, still has not been fully tested for its teratogenle effects on
buman beings—that Is, jts power to produce birth deforwities, .

We know that it produces birth deformities in test inimals nader inboratory
condltions, and we contihne to receive repotts from Vietnan that civilian
women living in this heavily defoliated uren are bringing forth deformed
offyprings.

The Saigon Press has reported on these in consideralle detail,

Now, we have the allegations, and complaints emanating from bhere, Globe,
Artz. [t I3 my hope that my luvestigutlion fnto these compluints and nllegations
wil nssist me in continuing my Inguiry inte this whole matter. 1 wish to
determine how the White House was overruled, and why it {s that we continne
to wsr this herldelde despite the warnlng skgtals that bhave arisen,

As the great Freneh scientist physiologist, Clande Banard, enece sald, *Urue
aience teaches us to doubt, and ipnotunce to refeain,”

[ want to welcome all the local State and Federnd oflicials who arve in
attendance. I hope to have a chance to meet with you personally durbne our
visit,

car first witness 1s Prof. Avthur W, Gulston, a professor of blology from
Yale Unlversity,

Daetor (nlston.

rofessor Galston, I wonder if, for the record, you would identify yourself,
anl your background, and particular expertise it the matters wnder inguiry.

Dr. Garstox. Very happy to do that, Congressman. :

I'm currently a professor of biology at Yale University, I'm alse lectuver in
forestry, and director of the March Botanleal Gardens at Yale, I've boen a pro-
fexssor of plant physiology for abont 27 years. T wag trained at the New York
state College of Axrlenlture ;at Cornell University,

[ did my graduate work at the Univevsity of Tilinofy, where T earned a D
degreee fn 196L T then went to work for the emerpgency rubber project for
the U8, Government, loeated at Cnl-Teeln During World War 1 was ugricul-
tarnl officer for U.8, Navy Military Governtment on the Isle of Okinawa. I then
worked at Cal-T'ech for 10 years, and I've been ut Yole for the lust 13 years.

I've publizhed Looks in the area of plant physiology, and I have over 100
artictes in the subject. ) T

Congressman McCartrY., For the record, Doctor Galston, 1 wonder if you
could give us a selentific Information about the herblelde under Investigation,

Du. Garsrox. Congressmen, what I'd like to do 1s to give you awl the nudi-
once here some appreciation of the feeling of a large number of sclentists as
exempiifled in this report recently delivered to the Secretary of Heulth, Educa-
tion, nnd Welfave, Finch.

It is enlled, “The Report of the Seeretary’s Commission on Pesticides and
Thelr Relntionship to Environmentul Health.” It's dated December 3, 1969, and
wits prepared by the distinguished panel shared by Doctor Emil Mrak, the
chaneellor emeritus of the University of California at Davis.

it included many academie people, and nalsoe the vice presidents of two
Imeortant compandes, Dow, and B Lilly, both of whom manvfacture hoerbl-
cldes and other pesticides in wide use,

‘Fhe Comimisslon takes note of the faet that there are now more than 400
diferent kinds of chemictls which ave being used as pestieldes to combat
in=rets, fangi, woeedd, and other predators.

Our modern agriculture and highly techinienlized food production activities
demandd that we do nse ¢chemieals in agricultuie.

I'd like to make it clear that I'm not alining myself with peopde that say,
~&top all chemlenls.” That's ridienlons in this day and age, We are dependent
ypon chemlenls, and we have to keep using them.

Nonetheless, some of these chemicals are terribly noxious when ntreduced
Intn the envirotment.

Al of us are now familinr with the fact that DDT may he more of a hane
than o boom. Tt has hecome global. Even a penguin pleked up on an dce flow (n
Antavetien Is full of DDT, and that was 400 miles from the application of
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DDT, and we kpow that DDT causes oversized livers, and alteration of the

sterofll metabolism in everyone’s genes.
Fhit (ommission agrees unanimously that DDT must be phased out as

quiekly s possilbite ag o pesticlde

With that n= o Lackground, I think it's perfectly clear that s seiontifle
information develaps, wo are going to want to examine every pesticide for its
possitle hamnful effecte on man and hig demestic andmals, ridd hix envivon-
ment,

Here T mitst digress to tell yon about the changes that have occurred in our
concept of what constitutes ndequate testing for a compound of this Kind.

It used to be that simple toxicology tests were conducted. A laboratory
aniinal, such as a mouse or & rat was fod a certain amount of chemical. It
that animal showed sverious symptoms. the teratogenicity waz caleulated on the
Inise of how many milligrams per klogram of bodyr welght of this materlal
produced the toxic effects

We naow have tahles which tell us roughiy how toxic given materlalx ave,

Now, baxd on thut kind of test, 245-T, for example, 1= not terribly {oxie,
it's only a mildF toxie compound in the order of 2 to 700 kilograms milligram
of hody welzht canse toxielty. :

I, however, you use more subtle test=, rou find out that-2,45T may be more
dangerons, :

Among these tests are: Docs the compound cause cancer? That tnkes n much
more kerlons look than simply feeding and watching the dying of animals.

Secondty, do the compounds cause penetie effeets, that is, does it break chro-
mosomes, or cause mutations.

Thirdly, does the compound cnuse birth abnormalities. The word to describe
that i3 teratogenics: that §s the formation of monsters.

Now, this report which T have aliuded to has ns its last chapter, a chapter
on teratology, and I'd Uke to read rou just a lttle bit ont of this chapter, und
ont of the summary which {s written here, which gives rou myF concern.

“All currently used pesticides should in tested for teratogenicity in the near
future in two or more mammalian speeleg choren on the hagiz of the cloxest
metabolic and pharmacologie similarity to human beings possible, Pesticldes
should be tested at varions concentrations including levels substantially higher
than those to which the human population are likely to be exposed. Test proce.
dures should alse reflect routes related to human exposures. Apart from the
obvious route of fugestion. attention should be directed to other routes of expo-
sure, inchuling inhalation exposures fram pesticide aerosols and vaporizing
pesticide strips used domoestically, and exposures from skin absorption. Paren-
teral administration iz an approprinte test route for pesticides to which
humans are exposed LY Inhalation, or for pesticldes, which are systemiecally
abisorped following ingestion.

“The use of currently registered pesficides to which humans are exposed and

witeh are found ro be feratogenie by sultable test procedures In one or more
mammalian species should be Immediately restricted to prevent risk of homan
exposures.” .

1'd like to repeat that: “Currently registered pesticides to which humans are
exposed and which are found to be teratogenic by sultable test procedures in
one or more mammalinn species should be immedintely restricted to prevent
risk of human exposure. Such pesticides, in currvent use, include—" I'tl skip
lot of names, 24-D and 24.5-T are listed.

Here's the Government's most distinguished panel saying that there is evl
dence that 24,5.T has produced teratogenie effects in one or more mammalion
species, its use should be restricted immediately, Ther also sald no new pestl-

cide found to be teratogenic. showld be used only in elreumstances where risk

of laman exposure is minimal.

Congressman McCarTEY. What's the date of that report, Professor?

Dr. Gatstox. December 5, 1909, it's now only 2 months old, Congressman,
and it sars a sclentific group, or commission should be charged with the
responstbility for continued surveillance of the whole problem of pesticide tern.
togenesis,

Xow, the prabiem of determjining whether a problem is teratozenie, whether

is given rise to Mirth defects §s terribly complicated. If vou do a laboratory |
test where ron have one group of mice getting the chemienl, and one growp |

not, there’s no pralieoy to determine teratogenicity. By this kind of test it has
been determined that 2,4.5-T a3 tested 1s one of the most teratogenle chemicealy
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knowtt. Iiven as littte as 444 milligrams per kito of body weight have trebled
the rate of ahnormal production In mice and In rats & 118 milligrams per kile
of body weight hus produced 100 percent abnormal litters, and 70 percent
abnormal individuals in those litters.

Congressman McCarriy. I wonder if you could translate those figures into
what ft human being would be likely to receive In the Uuited States, or in
Vietnaw.

Dr. Garsrox, Well, {f you take the lowest of those figures, 415 millizvams
per kilozram of body welght, and you say you have a SO-kilogram wotman,
that's 110 pounds which is nhont the average weight of 2 Vietnawese woman,

then she needs to digest only abont 200 willigrams fotal to have a terarogenle -

dose, 100 milllgrams per dny. Now, we are spraying agent otakge, whichisa 1
ro 1 mixture of 24-D, and 2,46-T, in Vietnam at the rate of 270 pounds per
aere. I shonld note that is 10 times what wo tsed locully.

Congressman MeCarray. What wonld it be in Arizona ?

Irr. Garstrox. I think our Forvestry friends could tell ns, it s in the order of
two pouads 1er scre,

Congressuian MoCarrHy, We wiil get to that with them foday or tomorrow,
put that's about the range?

Dr. GaLsTex, At the Vietnum dose rute, if sou assume a 27-pound per aere
<praged, foltowed by a Linch rainfull, which is normal for that reglon
ahtd you know tint tive rainwater is collected oif the roof, or stored in clsterns,
or gotten from very shallow wells, then ¢ woman need only consume less than
5 quarts of water per day in combined drinking and cooking operations to
recelve that terutogenie dose

I have calenlated on this basts that It's possible that in Vietnam people have
been given this kind of teratogenic dose.

Congressnutn McCARTHY, Doctor, let nie ask you this. Here we have the Bio-
netics Research Laborintory test which showed that 2,48 T Is teratogenic in

" rest animals, mice and rats. Is it teratogenie in human beings—do we know?

Dr. GavstoN, One doesn’t know for sure whether it's teratogenie in human
twings, one docsn't experiment with pregnant women, feeding some of them
»45-1, and not feeding others, That would be inhuman, we do not tolerate
tint kind of experimentation, but the paragraph I was gbout to read here in
faet deals with this.

It vays there are two ways that yon ean determine whether a chemical 19
weratogeitle. “First, eliemicals or other agents mny be adminlstered to experi-
mental animals to determine wliether they induce prenatal damage. Secondly,
and on o post Boe basis, human populations wmay be epidemiologically survered
w deteet geographical, or temporal clusters of unusual types of frequencites of
congenital malformutles. Combinations of these npproaches are likely to insure
warly detection and identlfication of teratogenlc hazards.”

Congressman McCartRY. Now, to your knowledge, bns that been done in
Vietnam, or s it contemplated, Is the American Assoclation for the Advance-
menit of Sclence going to do what you just read? .

Dr. Gatstor. I think it's shocking that there are gbsolutely no studies on
the possible teratogenielty of these chemleals either in Vietnam or in this
eountry. That is why (t’s so important to gather data from places ilke globe,
and from places iike the Salgon area to attempt to correlate. if it's possible to
dn g0, the use of any particular pesticide with the appearance of any birth
atmopmalities, or any physiological maltunctions,

Congressman McCARTHY : Doesn’t the commissfon’s study recommend that no
tierbicides like this be used until we are sure that it doesn't produce effects in
naman beings?

nr. GaLeToN. That's correct, the Commissiou recommends that given the sus-
picion that these materinls are teratogenie, given thelr widespread wuse, Lut
given also our wide dependency on these things in agriculture, we should
immedintely vestrict the use so that we only use these herbicldes where it is
ahsolntely necessnry to do so, and where there 15 no possibllity of contact with
human organisms. I belleve that 1s the safe poliey when you think you may be
doing harm. You stop untll you find out whether you are in fact doing harm.

Congressman McCaxtHy. De you have any information that you could give
for the record here, which wonld suggest why The White House ban never
wont info effect? I have a letter here which I received jfust prior to leaving
washington, which nceds further clarification. It is from Mr. Ned I). Hayley,
director of sclence and education for the Department of Agriculture in
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response to a letter I'd addressed to Secretary Iardin, asking why The White
House ban dldn't go into effect. Among other things, herc’s what he sald,
“Now, duty submitted to D.ELEW., Department of IHeulth, Eduecation, and
Welture, relevunt to this position is that the 2,4,5-T used in the blonetles study
contained ahout 27ptm of—

Dr. Garstox. Dioxin is the way it's usually referred to.

. Comgresspinn MeCartay, It's t-et-r-a-co-d-o-t-0-d-i-b-e-n-z0 pea-r-n dioxin

Dr. Garstox. Tetrachlorodlbenzo para dioxin,

Congressinan McCARTHY, A Lighly toxie contaminant.

I GarsTox. Yes,

Congressman McCarTHY. I'm going to seek further clarification that one of
the reasons the Lan was lifted was this discovery. Now, do you know anything
abont this in the courze of your inquiry?

De. Gatstox. Yes, Congressman, 1 heeame aware of this new development—
24,5 15 0 chemical synthesized from the reactants that are put together in a
vehiole. Devending on the method of synthesis, and the temperature oif syn-
thiesis, roul may or mar net get certain impuritics formed in that reaction that
aceompany the 2457 which is realized out of the resction fixture. One of rhe
fmeiettios is tetrchlorodibenzo-p-dioxin.

New, there's previons information that thls compound is n highly noxioms
materlal. There have been several factory and laboratory accidents in which
1eoyile exposed to this compound have develepied very severe Llstering, tosx of
setation, and resuirntory troubles, The Germanz have had a simliat extert-
LU LR N
No e patural when you have a report of this kind about the foxicity of
LAST, tu lugtttve whether the effvet is due to the chemlenl 1tself, er to the
{marity:

Coiimrosstunn MoCARTIOY. Doest It matctor?

Dr. Gavstox, 'l 1sake this statement, .

1 think 1t doos miatrep In the long ran. Congressman., because if '~ the
fmyarity, then in the future we can learn possibly how to make the chieteal
withimr 1l bapurity. and eontinue {t8 wee.

Comgres<tang MeCanriry, Uve vead in the long articte by Mr Widieside in
the tate-r Issme of New Yorker Magazine, at least he made the polnt thit rou
can't maike 2,4.5.T without getting gome dfoxin

Xow, & that right?

e Garstox. That's correct, T don't know if any sawmpde that has less than a
pare per miltion of diexin, so all of the 24.5-T that has been sprayed both at
home and abroad has some Jioxin

Fhe question is: Can you lessen the dioxin level down to the point where it
Is nn lonwer so dangerous?

Conzressinun MeCarruy, Is there any other way that diexin ean be pro..

dueed after it's sprayed?

D, Garsrox. Oh, Fes, even if yom sprared 245-T without any dloxin it
might, formt chembenls in this Arizoua suns<hine. Putting oll that light encergy in
1 couill vii<ily imagine compounds like the dioxin being formed.

If there were a little flre somewhere, that's just the condition which wonld
form the disxin from 2457, The only hard datan on the teratogenicity of
2.4.5-T are vlghit tn this book that I have. There are no date which tell me, or
anyhdy else, that it's the dioxin and net the 2 45T that's responslile for
there teratozenic eficcts,

I've ind telephone conversations with people who have alleged this,-——-

Congressman MoCarTtHY, Who are ther ?

Dr. Garsrox. Well, one of them i a membor of this Commission, Doctor
Julivs Johnson of Dow whe is an old friend of mine, and [ think he is very
terrlbly concorned ahout this development. Naturaliy. he would he since Daw
is the manufacturer of some of this, and he told me that there are tosts going
on now which are not finlshed. He sald he would not care to quote the datx ns
of the present moment,

Congressinun McCarTHY, Mr. James Hansen of the Dow Chemieal Co. visited
my affice last week and allnded to, I assume, the same tests.

Nr. GarsToxN, Yes

Congressman MceCartAY. That the Dow Co. itself was carrying out the fol.
Iowing-up on thix posstbilits that it is the dioxin.

Now, tn this letter from Mr. Barley he saitl new data submitted to D.H.EW,

. TSt e s dsdfantan that tha B4 K paantained Hhe dloxin,
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well, it sounds as I 1= the sume thing. What I 'don_'l; understand iz how
the Dow Chemienl Co. could, in effect, by intervening, countermand, or negate

white House orders. _
Now, have you discussed this with any other people fn the Government, or

outstde the Government?

Dr. Garsrox. I have not, Congressman, I don't bave any information on how
tiis operation came about. 1 would only soy that to me it’s unthinkablle that,
in absence of hard dntn, and to protect the lives and welfare of people In the
country, T don't see how this order could fafl to be enforced.

1ve must be safe before we are sorry. I would say let’s get the facts Lefore
we resume spraying with this 2,457 and at the present time there are no pub-
llshed data that I, or any other scientists have seen, that would say that
245 1s not the culpable agent. I think it's very peculiar that the orders of
Poctor DuBridge are not being followed by the Department of Agriculture and
the Department of Interfor. The Department of Defense, said it announced
fmmediately it would not follow this dirvective.

Congressman MoCanroy. That's right. Che next day on October 3iith, the
spokesmn for the Department of Defense contradleted the DuBrldge order in
# verhal hirlefing to newswen. He sald that the 2,451 would contine to he
sprayed in trainlig and regroupment areag where obviously populuted aveas,
and of eourse ps you know it has been sprayed in rubber plantations in Cawm-
Imlia, which are also populated.

well, Professor Galston, [ aptreclate very much your testimony here.

Dr. Garatox. Do you mind if I moke one more brief statement?

Congressiean McCarTHY, XNo, please do.

Dr. GarsioX. As a biologist, I'm terribly concerned about thiz becauwse 1
welieve in hierbleldes, T want to see that they continue to be wsed. T'm afraid
there may be overretction on the part of the publie. I would like to say that
there are probaly ways that we ean safely use these compoundx, and the fvst
recommendation of this Commission—I would ke to read Fou fust two pura-
graphs, short ones, becaunse they outline to me what would be a sufe procedure.

It says: A new Interigency agreement is needed to strenzthey coonwerative
actlon among tlie Depatrtment of Health, Edueation and Welfare, U8, Dojutt-
ment of Agriculture, and the U.&. Department of Interlor, to protect puinbe
neatth, and the quality of environment from pesticides danger provided Ly the

secretarier of ILE.W. and Interlor. ag well as Agriculture, should Le required

for all pesticides registration, pesticide use determined Ly any. of the three
Secretaries to be hazardons should Le restricted, or eliminated.

“The agreement should farther require the continuous review af new scien-
tifie Information on pesticides now In use with the formal reviews mode 2
vears after initinl registration, and snbsequent formal reviews by the titree
agencies at S-year fhtervals” .

That seems to be loudly, essential for the continued safe use of pesticidesr
and 1t's coupled with the establishmnent of a national testing center for jsstl.
ciley, which 1= alse recommended, 1 would say that we would be well on our
way for the safe use of pesticides.

Congressman MeCARTEY. 2o yon think it’s proper to delegate to the manu-
facturer of such a chemienl the responsibility for testing its teratogeniclty and
careinogenielty?

D, Garstox. Well, yout ean certainly accept the data that are contribufed Lo
the mumfacturer a8 relevant to the solntlon of the problem. ! think these
poople Inve shown necessary testing laboratortes which glve honest data, but I
would not depend ot those atone. I would want to gee the FDA or some other
aveticy independently test these snime compounds also, under completely differ-
ent condltions. ‘I'hat’s only a scientific rule, you don’t believe anything onybody
tells you, it has to be confirmed once or twice before you can lelieve it.

I wonld certalnly hope the FDA, or some other agency, HEW would con-
tinue conducting further tests on these toxie cliemieals.

Congressman McCartry. And not really solely on the resenreh of Dow, op
othier nuanafaeturers?

Dr. GALSTOK. That's correct. i

Congressman MeCarTRY, I'rofessor, T wender I you would be kind enongh
to sit with us here, I'd like to use Fou as a resource person when we have the
ather witnosses,

Onr next witness 1s Mr, John Plerovieh, Assistant Rezlonal Forester, from
Alluqueraue.

e
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Iz he in the roomY

If xon wonld Iwe seated and identify yonvself for the record, and your
reaponsiblitiox in aren: gnder serating hore.

Me. Prawovien. Yes, siv, ' John Plerovich, Asslstant Reglonal Forester in
Alwguerque, No Mex, My responsitlitios relaied o this matter are in connee-
tion with the eruplaints we've roceived here at Globe, amld the overall evishu-
tion of our Chaparral program, aud our Claparral progeam guidelines.

The prituary reasony the Forest Service is here today ix because this is o
Forest Service project, T think that we need to be cognizant of yuch hearings
ag thds, and wo do try te keep informted through ¢he lUterature of regulatory
rules and coucerns, :

CIn faet. we share quite deeply the concern of the people in thizs commuuity
with their environment, we wouldn’t want to do anything that would jeopurd-
izee rhedr =0 fety,

Ther're our neighbors, we alko live here.

AT The sune time, we've beoty aslod repeatedy to announce that we wonld
not sprax azain in the Globe area, and like Doctor Galston, I think that we
wouldn't want te overreact at this time. So we've sald that such an announce-
ment woulil be premature, we have our swn studies moing forward, and that
these stwlies st e redolveal before we enn reach decisions on herbicide’s
use, or ot the Chapareal program, :

In dlition to that we believe that it wonlil be also unwise to base declsions
on hethicides nsed particalarty feom the current allegations, or saspicions hore
in this aren

PThese malters peed (o be studied deeply, and we hogwe o leive them stadied
deeply, and frankly weleome this Ingairy beeause it will help to daytzht =ome
of the sreas of concern.

Thnt's esseutinlly our positlim, Mr. Congressman. 1'd e glod to answer any
questions yon might bave,

Congressinan McCartHY, Thank rou rery much.

In the course of my stndr, T have come into poxsession of documents that
have bwen exchanged between the Departipent of Agrienltore and citizens in
the area. Here v one from Jolin A, Williams for the Task Growp, U.8. Depart.
ment of Agrienlture, Forest Service, Are you familiar with My, Whliams?

Mr, PregovicH. Yes, [ am.

Congressman McCARTHY. Is he an associate of yours?

Mr. Presovicsi. Tle works in our regionnl office.

Crmezressman McCarriy, Is he here todas?

Mr, PeErovicH. No, he's not.

Congressman MeCarray. I'd like to read you some of the things that he
ways: “anl Toffin (phonetic) enlled a Dow Chemienl representative at Davis,
Catit, and requosted information about Slivex. This man called Superviser
Courmner Jater and indicated that n publiclty release was heing prepared for
subwmission to the news medin concorning the known toxieitr of Silvex. This if
weeepted and used by the news media will go a long ways towards fmproving
the sitnation, and dspelling the fear of Silvex as a highly toxie, or polsonous
agent.”

He then goes on to say in his conclusions, “We are folly convinced that
many of the penple in this arvea honestly helieve ther were being subjected to
a hizhly toxic and extremely poisonons enmpound with a hWigh degree of ywor-
slztonce and one which would increase in eoncentration in the water supplies,
and in the hodies of humans, and animals. These tdeas are not th any way
sapported by research findings.”

Now, that is dated July 22, 1969, and if T just wonld ask Professor Galston
when wat the Bioneties study bronght ta lght?

Nr. Garsrox. It was handed over to the Department of Health, Edueation,
and Welfave in December of 1068, to the hest of our knowledge,

Conzressmian MeCartiy. 8o that to the best of Four knowledge, the Depart.
ment of Arrienlinre———

Dr. Garsrox, Might have had access ta that information.

Comgresanan McCARTHY. Actuallr. the tests woere run in 1987, Xow, Mre, Wil-
fiam« nbvianay either d4id not know ahont the Bioncties report. and T would—
T wenll aceapt that, I don't think he did just from the tone of the letter, but
F'H ask you to comment—

Naow, which do you think it was?
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Mr. PiERovICH, First of all, Mr. Willinms was heading a group for a general

survey of the cffects here in the Globe aren at the request of the Forest
Hupervisor, and after the initial complaints, We've had subsequent studies go
forwanr, one of these cotdng out as & sccond task force report which s xome-
what mere In depth. Mr. Williams' informution was then of a general nature
for an inlcial report for the forest supervisors, Willining himself 1% not an her-
Meide man. Mr. Boffin s, and his reason for talking with the Dow was te get
more information.

The second question you've asked regardlng the Bionetiegs study wuas not
known to these people, and only known to a few people within the Forest
Service hut the word of mouth communication that took place fellowing the
review of the Bionetics study for pullication.

This has precipitated a lot of discusslon among the sclence communtty, and
io the —

Congressman MoCarrsy, Are you alhling toe the Whiteside article in New
Yorker Mugazine?

Mr. PiEnovicit. Ne, that's the most recent amd clarifying article, at least 1
found it very informative.

Congressmnn McCaxray, When did you first learn about the Bioneties find-
ings on teratogentelty?

Mr. Prerovicm. 1 personally learned about it In November wlhen I was
asslgned to this proiiem arca, and I learned about it through reading in the
liternture, sceing the dscussions among others.

Congrossman McCanTiry, Was the present science advisors ordersd han over
transmitted to you, or here fn the nren

Mr. I'tEnovicit. We were furnished a policy statement from the Secretary of
Agrieulture in Decembor which referved to the Duliridge statement.

Congressman McCartaHy, DId you take that as o directive not to continue
using 24,577

Mr. PirrovIcH. We understood it to be directed towards crops, and that it
was not at that time being restricted In rangeland use. However, we could
infor from thix, and from discuszlons with onr Wasbhington counterparts, we
learned that there were other studles underway on this compound, and as rou
perhaps bhave noted, we did defer our ¢haparral program in October. The last
spmy}ng ot this project was In June, and these events have unfolded since
that time.

{t's currently our pesition here in this region not to use herbicides until
some of these matters are researched, The studies thaf are undemm should
Be most helpful to us in this regard.

Congressman McCantny. I think there's a little confusion about just what
the DuBridge anncuncement banned. Dactor DuBridge said—thix is Octobwer 29,
i),

That 24,5T would be prohiblited for use on American agrieutfural products
after January 1, 1070, until the Food aud Drug Administration coukl develop
information showing that it could be used with safety.

Dr. DuBridge also announced that the wse of 2,4,5-T in Vietnam wonld be
restricted in arveas remaote from population.

My. P1erovIcH. This is where we found our references to the crop production
arer, and the Secretary has interpreted thls war. As I sald the ban on cropm
i in effect at this time, and as near as we can tell we are alzo examining the
future of the 24,57 as it is coinpounded today.

De, GaLsTos, Congressman, could I mnake a comment here?

Congressman McCartay. Yes

Dr. GarsTox. T was unable to understand why when Dr. DuBridge issued
thiz statement he ¢id not also take care to specily prohibitton of use In
regions where 24.5-T might find its way into drinking water. For example.
apposing you are using 2457 to clear shrubs from under a power line, amd
that power line is going through a town where people have welly, and rhey
draw water from these wells. Don't we need to know i€ the 24.5-T 1z going 1o
seep down in the water cable and get to these people? It seems to me applying
the ban to the food crops is only & halfway mensure.

Me. PrerovicHt. T think we heed to be concerned by this, and this is why we
memitor water from treatment arens, It's significant in this Giobe area. Onr
refercnce—or the Federal water quality control criterion of one-tenth part per
million, this level has never been reached in any of the water analrzed that
we've had run, or had been hrought ta nur attentlon.

T Tt e ey ey L b
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Congressman McCarTREY. You say Fou received the directive November—

Mr., PIERovICH., We received the Sccretary’s explanatory information In
December as § recall.

Congressman McCARTIY, Were you ever advised that the ban bad been sus-
pended ¥

Mr, I"EROVICH. No, sir.

Congressman McCarrHY. So the last you had was the DuBridge divective?

Mr, PizrovicH. Yes, and a statement from our Secretary to agriculture agen-
cles of which we are, telling us that 2,4,5T was not to be useéd in crops, and
incidentally, the Seeretary has added to his statement that we would use ajter-
native methnds whenever these are available and practieal, and is stressing
within tie departinent 2 use of vonchemical means where these are avallable

{0 us,
Now, thix is il developments since the last spraying here at Globe, I hope

T thix 1< elenr,

Congressman MeCARTRY. Arve you spraying in other parts of your reglon?

Mr. Prerovicm. No, sir, and we have no plans to spray durlng current, or the
comiing fizenl year at this time,

Now, i we Lave some break-thronghs, I'm sure we will be talking alout
thi= Agzain, it wondd be brematare to =ay.

Congresnrin MOCARTRY. What's the basic rationale beliind the spraying here
at et

M PIEROVICH. Yon enn—-—

Cotngresstuah MoCaptiy ; What's the purpose of it

Mr L1grovieR (continuing) : The purbose of tie project. This is the parr of
the region, suel the Tonte Natfonal Forest chaparral management progran,
Thi= urogram bas many objectives for—if [ way {afe a minonte-—fire ix a very
coppiien ingrodient in the Yite bistory of chaparral, and in teylug to befng
maniagement o Chaprereal Forest. we have exelwded fire, or we ave nsing jive
by prescription, rather thain have the clhance of holoenust. In doing this, we
atteept 0 hring a break to the fuels In large contintious masses by doveloplug
grassy Hidpe tone, op grasey opetibngs, Yhese have otiter adviniages for seanle
whe want to e thie forest, and for game.

It haipwens that the project heve jn the ares was a water-yield jroject, We
have learued through researvch at the 8-Bar experiwental arven, and partien-
Lrely that we van swlestantindly vreach the flow of stresms, pacticularly in the
winter months where the vegetation is not using the awounts of water that
clipgareal vorotation does,

Now, herbicides were nsed here at (ilobe partially because of the known
fHomling potentizl of these streams, and that they also know that Gre over a
farze avea could e¢ause floods. So rather than use prescrived five as initiad
treatment, herbicldes were used.

We have plans to use some small amount of fire to continue our work here.

Congresanan MoCarTay, Doesn't it say right on the contalner that this
slwoull not be need over water?

Mr. PerovicH, That's correct, and as the project instructions were followed
here. the appllentor pilot was to Interrupt his spray everytluie e passel a
1 jor stream channel.

Copgressinn MCCARTHY. “Intettupt his sprar.” Fout mean from a helicopter?

Ay, PIEROVICH. From Wis helieopter, Yes.

Congressman MeCarriry. Do you think that is that the answer?

Mr, PrrovicH. Well, 1 thiok it's quite practieal, sir,

Congressinan MeUartRY, Well, wind might carry. Aren't there rvestrictions
nnder the cirenmstances in wohich you use {t¥

My, PigrovicH. First, let me explain in spraring tbis avea the privwey pat-
tern would e along, or parallel, or to a water course so that it isn't necosenry
ta turn valves off as you way each time he erogses at the creck. 1at he was
gning to he crossing streams at the same time he has Peen spraring. So he
watitd be than instructed fo interrupt the spray before making =such a cressing,
Hamwe drift did eceur Into the bayoug, we have fonnd =ome of the Hycamores in
tite Kellner aren. the tops have been hit. We don't feel timt n =ubstautlal
peeint of herbicide came to the water course, and the pHot wns instrueted
not o apdy ridx ovee witter.

“fater residues agaln haven't indicnted any great auvount of the herbicide in
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Cougressman McoCarTinY, Are they instructed only to spray when the wingd ix
blowing &t a certain mile per hour?

Mr. Pienovicit, Yes, that's right,

Congressman McCarriy. What is it, eight?

Mr. IMigrovIcH. In some projects it's 3-miles per hiour, In this case It was 10.

Congressman McCakoy, Ten?

Mr, PIEROVICH, Yes.

Congressman McCarrry, Is that rigidly adhered to?

My, PrExovicH. Well, [ would hope that 1t is, here we are depending on other
people to do our work, but we have a project area officer, und this pruject had
a project aren officer who works from the hellspot where the copter is operat-
ing, weing o pocket anemometer, and as he notleed the wind picking up hie
wonid inke the pocket anemometer out and keep track of the pusts. Whenever
it ¢jrronches 1-miies per houy, the profect would be xhut down.

[ bave records bere with me of the shut-down on this prejeet, if you are
interested,

Congresswan McoCartray, You arve undsubtedly aware that some of the resi-
dents in the aren charge that sproying went on in much strenger wiid veui-
thos?

My Pienovienn. Yes, sive 1oaw, and | am aware that there has been drilits,
and we dre attemptiag to klehtily low far (bis dreift went. In the task foree 2
report, we identified a visual effects drift line, we are curventiy working on
incrared futerpretation, and 1 wouid be very happy to furnish you with a map
which delinentes how far the dead vegetuntion that shows ap. That's not avail-
able to ste Ly the naiced exe -

Congressman MceCarriy, That would be very good to flil out rhe record, 1
worlld 1ke o have that doeanientation very maglh

Dr. Gatstox, Do you mind if 1 ask a question at this point?

Ax a sefonfist, Pae interested in following up one lne of questioning lLieve.
The betiefiis timt olle wishes to derive from this program has to du with
inereased watter Bow ¥

v PLEROVICH, I part .

Lr. Galstox, And the other part Is,- T presume, to have a more necexsible
al mamgenble terrain where the Chaparral vegetation Is?

My, Preovicn, That's a good generalization among other things. We wounid
like the estbetie gqualities of the aven to be an indication.

Dr. GarstoX. Do you see any deleterlous consequences of partial denudstion
of the hillsides where Chaparral s growing?

Mr, MEROVICH. [1's not our intent to deunde the hillside,

. GarstoN. [ said partial.

Mr. IMIEROVICH, In ihe conrse of making a conversion, one often has to take a
compromise, atul we do compromise to the extent that we will-—say for exam-
ple, in burning—taking out an aren, we will burn only so long a slope here
because ANy more we would have an overflow of plants and water. and eroszion
while 1t 18 bare from tmrning, it i an opportunity for a torrentiagl cthundey-
storm, of wind to cauvse eroslon. But this 18 alsp one of the compromises that a
Garter must inake when he plows s fleld.

Dr. Garsrox. And this s something you think you can keep uvnder protty
wand control with applied herbhicides?

Mr. Prisovicit, In this ense we used herbieldes for that reaxon, yes,

D Garstox, Was there any measurenent for the relevant erosion rates
Lefore and after herMelite use in o given area’

Mr. MikpovicH, In the 3-Bar area this is being noted at this time. The stud-
fes have been in nrogress for some time, I don't have those data with me, lmt
[ eonld fnad them for yew.

Dr. Garstox, I, personally, would be very interested in having those data.
N Beett my Impression that some progeams have been gone fnto foir!s mas-
sively without the comfortable feeling that there’s a ot of selontific data
hohited the orizinal studies to tell ng that this f& really what we ouzht to do,
amd in ealendnthig returne per acre, in terms of where we've appllesd. 7 thinik
we have o have g negative qoantity in there for possibly deleterion= offvets,
that posstbly are not mensured,

Congrves=man MefCartiry, U'd he eager to see thase,

Mr, Pgovrern I'd he happy to farndsh them for you. T think =ometiing we
have wofng right now, you wmay notice In the statement we've frsisies] you,

it
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we are looking at nlternatives, and tolerable levels, and we are appronching
that very thing using prejects tiit huve been installed as a basls for arviving
at this,

Congressman McCartHY, On that [ wonder it I could ask you, are Fou now
giving Heehwos for the use of Karon?

Mre. PlErovIcH. We give no licenses for ehemteal uses. The gnswer would Le
bELEN
Congresstapn MoCantHY. T see. From whont do they get these licenses?

My PiegovIcH. ‘The use of chemiceals is done by—in our case, the approval of
a project proposal by a regional and national pesticlde committee. Once the
forest oificer who hag a project wants to apily a herbicide he prepares n
formal propesal. its sabmitted to our reglongl committee, if they approve, to a
national votitdtice, And Pl te!? you right at this peint, our committee won't
AP suei a0 e e woe don't licehse,

Congresstan MeCAaRTHY, Well, thank you very much,

Wi vou e avaidable today ol tomorrow

AMre. Pierovic. Yes, slr, I will, as will the ranger and the actiog sapervisoer
Trire, .

Congressuinn McCartay. Thank you very much.

e noxt witness {2 Dr. F, 1. 8kinner, veterinarian from Globe

s D 2kinner herey :

I Bkinner, i pleased to have n veterinarian testify in laht of recont
Idientions that the vse of 2457 wpray wnr lnve hid barmfal effocts on
aniuet ftuses, | wonder if you would, for the record, identify rourself, your
background sl expwrience.

Dr. Sxaissen. T am Dr. Skinner. Toeal veterinarian, I've been tn the arena 14
yveurs, graduate of Kansas State University with a degree of T.B.M.,

Now, these ave my people. and Pve lived amongst them. Now, any questions
you'd like to a<k I’ll try to answer,

Congressuan McCarray, Wonld rou recommmend the use of this Kilvex
Buren spreay after tests have shown that s has teratogenic effects on anfinals?

e, #RivNES No, T wouldn't recommend it without further study, furiher
research.

Congressan MoeCartiiy. You think it should be stopped until———-

Dr. BSRINNER Yes, slr.

Congressman MeCarTRT, You have some question about the Bioneticz find-
ings of the effects of this on animals?

Dr. #rixxes. ' a clinician, I'm not research. T have not seen any effects
of animalx in this aven—definitely, clinteally, Now, as I sar I'm neot 2
reseiibell, P oa clinieian. I don't set myself up to be an expert on if, but I've
Dot seen any abortions, malformations of fetuses in this area that I ean elini-
cnlly =ar it was caused by Silvex, or 2,4.D, or pesticides,

Congresatnan McCantoy., As 1 understand #t, and we hope to hear from
others, that there have heen allegations made that the 24.3.T spraved did
eat=¢ malformation in animals,

D, ®KIxser. T eannot spenl for these, T have not seen them myself,

Congressmnn MeCARTEY. You did not. Were Fou ever asked to examine the

ahinmls in question

Dr. 8RIXXER. No, Bir

Congeessan MeCARTHY. You were not——

Dr. BRINNER. No, &ir.

Congressman MeCarray. So that rou just don’t know?

D, SRINxeR. T don't know, [ don’t pretend to know.

Copgresxstaat McCARTREY. AN right. Well, marbe ther will be ealling on you.

D, SRINXER. T hopwe an,

Comgrees=iitny MeCanty. Well, thank you very mueh, Doctor Skinner,

Dr. Srxxe Thank ron, Congressman MeCarthy.

Congressiuan MoCagriry, Our next witness we'd like to enil 1z Mr. Robert
MeRnvink.

Mr, MeRusink?

Mr. Sxowmp. 8ie, T represent Mr. McKusink as an attorner, and he's
renestel thiat he bhe enlled later. Can you pass him at this time? He wants to
pasx at this hinmediate time.

Coneressman McCarrEY. Surelr,

In rhat event we'd like to eall Mrs, Billee Shoecraft.

Mrs. Shoecraft, I wonder if rou'd identify yourself for the record, and —




‘™4

139

Mrs. SuoecrarT. Billee Shoecraft, Iee House Canyon, Globe, Ariz.

Congressmatt McCarrny, And If you would tell us a Uttle bit about how fong
you've lived here, and your own expetience with the chaparral spray program?

Mrs, SHOECRAFT. We have been in the area since 1947—Mr. Shoceraft a little
longer than that.

Congressmun McCartiry. I wonder it you could tell us about your experi-
ences with the spray program, and some of the correspondence you've had
witht the various agencles of government in this connection.

Alrs. SHOECRAFT. 1'd be giad to, thank you

We first beeame aware that they were golng to spray a chemicul, whieh they
aagerted was harmless—-

Congressman McCarTizy. You sarx, “they”’——

Mrs. SiroRcrArT. Thie Forest Service.

Congressman McCantuy, 1.8, Forest Service?

Mra Fuorcrarr. Itight, In 1965, They bad published v the local paper @
news item dated Avgust the 19th, 1965, in which ther sald the Dherbleide will
be 24-D, and 2,45-T mixed with diesel oil, and water. The diexel oil will setve
s 0 weight fuctor to insuve aguinst wind arift. Nelther 2,4-1r or 2457 is
harmful to birds, Insects, fish, witdlife, or humans.

Congressman McCArTEY. Do you have a date and nome on that?

What was the pabliention, what newspaper is It?

Mry, Smorerars, From the Arizona Reeord.

Congressman MoCanrny: Of what date?

Mre, SHOECEAFT. OF August the 10th, 1965

1 also have the typed-up version when he initiated at that time from which
he deleted the word. =1 anticlpate honest inquiry from many individuals and
groups concerning the project. I also antlelpute adverse criticism and harass.
ment from those who devote thefr Hves to criticizing and harassing.”

1 forgot to read the part where he invited the genoral public to eume and
goe them spray.

If you are as curious as I am, you will want to drive up and wateh the
operation. T hope Yon will.

Again, 1 read from the report Ne. 16, Georgin Forest Research Counsel,
Macon, Ga.,, 1065, On page 28 it saps, “Dossible harmful cffects: 24D and
24,61 have a low toxfeity, although spray applications leave no toxie residue,
a tolerunce of five purts per ndllion hoas been established on or in apples,
citrus fruits, asporagus, pears, and quinces. We can find nothing fn the
Department of Agrienlture to back this up.”

Then, they further sald, “Since some persons may be allergic to the ot in
the herbicide mixture, skin contuet should be avolded, and when treatments
are used o respirator is also a desirable plece of safety equipment.

Congressman McCarTiry, Who is saying this? ’

Mrs. Suoecrakr. This is from the Southwestern Forest Experiment Station.
Forest Service, U8 Department of Agricutture, Asheville, N.C.

Congressmab McCARTHY, And the day on that, plense?

Mrs. SHOECRAFT. The date on this was 1063 [t further sars—after menfion-
ing the respicator, the odor, or vapors may bring on a cuse of nausea. The
Forest Service Health and Safety cautioned that 24-D and 2,451 are mildly
poisonons, and flamnuble in an oll base. However, we were Invited to come
anil see the spray. .

Congressmaun McCartRY. Do you have any more documents that cast some——

Mys Spoecrart, Oh, I've many.

I have here this little ftem that was given to us, there were a few missinz
pages, it only had four, se I got In touch with Dr. Holston (phonetic} at
Relleville, Mil., Ireciiuse this is the U.8. Department of Agrienlture, and I won-
dered where the rest of the pages were. So Dr. Holston from Belleviile maijled
me 1 package o which way fncluded the rest of ity {t totaled 25 piges, aiul
this voncerning the toxiclty of some organke herbicide to eattle, sheepn, and
elickens. 1t tells about some of the things that they found in relation ta the
herbicides that we've heen spraged with, We don’t know oxactiy beennse the
voports bave vavied, but they have sald they used 24-D, 24,57, and sivex.
They furthoer said 16 one forin, then the testy showed different forms I quote:
e coneliled—rthat the enbargenents were entued by the chemlenl reaction of
the dlluted berbiclde formulation. The ecropsy—the liver was enlirged amt
vinble, The Kidhers were congested. A small abeess was found in the parotid
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lymph node. In one vear that developed a swellfng in the reglon related to the
chemical reaction. Assoclated other lymph nodes of the bLody were often
enlarged and hemologic.”

Congressiuan McCarTET. Mrs Shoeeraft, 1 wonder If just for the record, we
might just interrupt you briefiv. 1 would like to ask Professor Galston 1€ he
would explain the difference between Silvex Kuren, 2,4,5-T, and 2,4-D just for
the record.

Dr. Garstos. These are very closely related materials, and I think from the
toxicology polnt of view, and from the polnts of view—the presence of any of
these impurities like the dioxin we were talking about, ther would all Be In
the sanie bag. .

24D Is 24.dichlorophenoxracetic acid, 24,5T has one more, that Is 2,4.5-
trichlorophenoxyacetic acld, and Kuron is simply a trade name for a similar
prepuration that I believe 1s a Dow product.

Iz that correet, I don't whether the foresters here would—

Mr. PERoVICH. Yer, that's correct.

Congressman McCARTHEY. Is there anything sipnificantly different between
2457 and Silvex? :

Dr. GaLstoN. [ would say none whatsoever from the point of view we are
talking about. The toxicity would not be due to the length of the chaln, but
due to the fluorinated avomatic nuctens, as a chemist would coll it

Congressiean McCartay. Mrs. Slhoecraft, I realize rom have many docu-
ment=, and we would like if we could te bave uny of these rou would care to
submil for tha record.

Mrs. SHoECRAFT. 1'd be glad to.

Conpressman McCarTay. Would rou, this would help very much.

Mrs SIHOECRAFT. Yes.

Congressman MceCakrHY. However, now, if there are any partienlarly sollent
quotations that—without being overly lengths, you think shonld go luto the
record at this polnt, we would like t¢ have those.

Mrs. SHOECRAFT. May I submit Farmers Bulletin Nuwmber 2158, TU.8, Depart-
ment of Agrieultnye, lssuad April 1061, slightly revised., August 1060, veferving
to what their rales are ou what the wind veloelty should be.

ConZressuaan MoCanty, What Joes that say?

Mrs. SooEcrasr. 1t sars. “Appls the spray when the wind velocity is less
than ¢ miles per bour, and the zir temperature s 90° or less. Aguin wse a
conrse spray——"

Ther did not use o coarse =pray, they used a flue spray. “Use a slowly
raporizing formulation.”

Tlex did not use a slowing vaporizing formulation, they substituted water
for ol In a very small amount and reieased it at very hizh altitudes on a very
hot .nd windy day, and ther Eept no recovds-—weather records on the job.

Congressmin McCaktHY. Can you substantinte thuse points?

Mrs. RHoOLCRAFT. Yes, 1 con.

Congresman McCastEY. ITow? ’

Mre SHoECRAFT. I'm reading from file Neo 2320, and it states in this left-
haaul enruer to the file, it's from W{lliam H. Moehn, distriet ranger.

Congressman McCartEY. How do you spell that?

o Mers. S‘.{(\EE:IL&‘E‘T.‘ M-n-e-hi-n, district ranger, date July 11, 1069, subiect: Water.
shed jeotection, Kellner Russell chemieal maintenance, fxeal rear 1950,

Thiz memo = & resmme of the fiscal rear 196D, malutenace project.

“The soraring dige on June S, 00 10, and 15, 1969, were =tarted at 640 aum,
otr Sunday, June % and the billtop Incated on the Ieehouse Cunyon Tradl, at
tial ok after the tided load was through, the pilot few to the O.C.C. Caump
to clieck hig =praf. When he landed Mes Shoceraft arrived and toid him some
of the soray Lol lamded on her, The pilet rvetorned at the Lil ae 714 oo o
sl sotienne should 2o talk to her.

*I Left the 2pray Job at that time and did zot loeate Mres, Shoeeraft.”

In fuet, Toenild Washington on the third day, bat ther didn't find me, but
e mabil loive it they Liad looked.

1 et the sprax job and we contlyned to snray from the helispot nntit
1057 2 when we landed at the helispot the wind was coming out of the
East fpn 640 . to 10087 aum., we left and wene to the Pinal Road hetispot
atid Began o spray, We continted to suvray until 3503 aa., ot which time the
wind renched 10 mites per hour puw, and we shut down, We resumed spraging
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at 5%:0 p.a. when the wind dropped below 10 miles per bhour and continued on
gntill 7:33 pan.

“On J ul.\l' 0, the fiest lead was off the ground at §:35 p.m. We continued to
gpray until 10:18 p.m., at which time we shut down because of winds i excess
of 10 miles per Lour. We did not spray anymore on the Oth.

“we started at 6:02 aam. ou June 10, 3 duys after Mrs. Shoecraft had notl-
fled, and flew until 11:15 a.m., when wind forced vs to xhut down. We did not
spray anymore on the 10th.

#0n June 11, we started at 5:18 am., and flew until the project was com-

eted. A total of 977 gallons of Silvex wus used at a rate of 2 pounds acld,
equivalent per acre. The total rate per acre was § gallons 1000 acres were
treated. We 4id not Keep weather records on this project.

“The wind speed and direction at the Globe Ranger Station at 1 pan., each
day of the spray job are listed on the next pages, and it shows on June 11, a
speed of 16 miles per hour southwest,

sSigned nnd stamped by William H., Mechn.”

Cougressman McCARTHY, S0 that even in his own records he acknowledges
that he excecded the Hindts that had been set?

Mrs. SHOECRAFT. Yes, he did. I refer further to the Department of the
Ariny's Clecutnr 33661 [ have a letter here from Representative Stelger's
sffice, to apply back in 120 days, bt I Aidn't choose to apply in 120 days. [
called the Adjutant General’s office, I said we necded it now, I'm one of the
victims, [ v lnforined by the Departwent Offlve that they seat it out to the
printer's. My suggestlon was you elther get it from the printer's, or you get a
copy, T need it now, [ recelved 1t in 3 days.

fn this it refers to the formulation which they cuil, Orange, and {t suys that
fti% one parct 45T, amd one part 2.4-1. I liave before e a letter dated Ootos
ter €, 1969, from the UsDA. In Phoeulx. The hranch of the Forest Service, the
Ponte National Forext Service, signed by Mr. Jenking for Mr. R. E. Cortney,
Forest Bervice, ITe says:

Drear Mr= Shoseraft, following 19 a st of cheinicals purehased by the Tonto
Forest as peguerted by Foti The mixture was two gailons chiemienal with seven
anil one-halt gallons jwer acre, 1n a few cases more water was ased, angd all of
them are 2.2-1 and 24,50

sinee 1 was curloux hecause there was no Siivex, T further proceeded to say
who bought the silvex, and T was finadly informed by Mr, Moore at Salt River
Iroject theyr mude the decision to purchase the Silvex. They did not purciase
it ux they sald in the Fuprest Service. They have lied, it's the ouly word I'd
tike to tze becatse Jt's Iving when it covers things when they kuow better.

Congressman MoCarruy. [ wonder if you couid submit those docuwments to
Mr. Riddicherger fur outr records” '

Mrs. Sporcrarr, AU right,

Congressman McCawrny., And if you are avallable we hope to go out this
afternoon und tour the aren

Mrs BHOECRAFT, Be plensml to, -

Cougressman McCartay, Thank You very much.

we wonld like to move on now and hear from Mr MeIlusialk,

Mrs, SgoECRAFT. [ had requested aualysks that were dutie on our plant back
{n September before another task foree 15 to arrive, which I understand is
next week, I've spoken with Mr. Tsehirley this morning, he called, I told him
before I wanted unymore samples taken I would like the reports of what they
took In September. They seem to be still evalvating these water samples we
Amit in, and for your inturmation I just lenrned this morning the samples
taken from our own drinking water last week are still highly contaminated,
and | suppexe 'in the first htinan to go on recerd to be able to say that they
have wow found 2.4-D in my pound of flesh, and that was as of this morning
rromm two dilfevent inhoracories.

Congresstnntt MeCagvay, That's important, conld rou elaborate on that? Do
you Mave thase lnboratory Andings?

sive. BHoscRAFT. These were found in the G.H.T. Labovatories in Callformia,
the other Liloratory 'm not even aware of the name where the snmples were
snr.

Congressmen MoCartiy, What's that, G H——

Mrs Briopcpa¥T. That’s the laboratory where the Department of Agriculture,
frhetor Hemtms (phonetie)r had recommended that the samples be sent on the
pant fife originaliy, There will be a longer report on it this afternoon,
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Congressman McCartay. We will check that out. Did rou mean to ltply
that & blopsy bas been applled on your tissties, and 24-D has been found in
Four=—-

Mrs, SHoECRAFT. A% of this morning they were not eomplete.

Congressheeh MeCartiry. Thank you very much.

We'd Hke to eadl Mr, McKa=tak now.

Mr MeRusak, sle yon eare fo e pecompatibed by connsel? I you dw, it's
peerfoetly all righ,

Alr. SRoMe, We hove no s jeetion.

Copsrpesamatt Me? iy, AN vight. Mr, MeKuslak, [ wonder would you lden-
iy vourself for the ceenpd, please, yonr nume and your background, and how
fong youve resided bere.

Mr. MeKusiag, 't Bobert MeKuslak, and Vee been an Artist in tile and
mosaie for =ote 22 rears, 1 have a backeronnd prior to that time, and since
that titie alzo iy science. T oored in ehemdstey in college.

Congressian MoCawry., What was that?

Mer. MoRostag. University of Arizona. 1 do not hold a dezree.

Congresstan MoCapray, How long have you reshled hcere?

Mre. McKestag. ve lived in this area sinee 1032 with the exception of the
time that I attenided the University of Arizona.

Congressmian MeCaARtEy. Now, ¥ wonder §if roun would verbally give us a gen-
eritlization of your experience with the Forest Service spray progeam? ]

Mr. McKUsiagk My experience with the Forest Service spray program realiy
didu't come into belpz fully until 1960 following the June spraxing. Well, let
me back up, It came Into leing in about May 31,.1068 I wus aware prior to
that tine that ther had been spraring, but I was not aware that the things
that they woere spraring were partloularly baniful. 1 bad seen unusual effects
taking place, hut I didn't know whet to attribute them to.

Congressman McCArray. What unusual effects, could you cite » couple?

Mre. McKvsiar. Yes, one in particutnr which I would prefer that Mrs
MeKuslak documented for you heeause that's her fleld, and not mine, hut spe-
cifienlly fn 1966, in May of 1966, the brown pewee pojularion, these ave birds
tliat live in our canron area, suddenly started dying In great numbets in our
Fard. We have a waterer that birds cowe to, and there were birds all over
dueing May which had matter In their exes, and seemed to be having respiri.
tory trouble, and were dying. and at that time we continued spraving it
q Congressman McCartEY. You don't happen to have any photographs of that,

o you?

Mr. McEursiax, No, T don't, I would prefer on a discussion of Lbirds to bave
Mrs. MeRusiak go into this because that was ler field. But. In 1965, on the
81st of May, I was up at my properts where I get my clay, it's private land in
the area that was sprayed, it was included In the area sprayed. I hind my wife
and three ¢hildren, and the two dogs up there, and the spraring was taking
place down canyon, The Lelicopter came ap the canrvon, we have a stock pond
that was between ns and the edge of the property, so to speak, and the beli.
copter came up the canron and made a turn southerly, in other words, it made
a right-ungle turn toward the mountains, and it approached. We were waving
our arts becatnse we didn't want to be zprared. He made a turn and he was
50 close to us, und the spray descended upon ug, and upon the pond, and upon
onr kids amd dogs, and so forth. At that time we weren't really aware that
anvthing was wrong with it except we both rashed hotue, my wife and I have
hoth had headehes from it.

Congressman McCantry, The pond, is that drinking water?

Mr. MceKvesiagk. This is a pond which Is used for Uvestock water. but it's on
private land.

Congressman McCarTEY. Now, you heard wndoubtedls the Forest Service sax
that they stopped spraying when they would zet over a stream, but they didn't
over o pond. I suppose that would be obvlously important?

Mr. McKusiak. It's incorreet that ther stopped over streams, they sprayed
dlrectly over three different semipermanent streams that I know of, and one
prernument.

Congressman MeCagrny. Did you see that yourself?

Mr. McRyusiak, I saw them spraFing in this area over it, and the devasta.
tion continues right down to the edge of the stream, It's quite visible

Congressman McCanray. WHI we be able to see that this afternoon?

Mr. McKusiak. 1'm sure you will,

F A
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Congressman McCartHY. [ think It's very important,

Mr. McRUsiag. One eanyon In pacticular in IG5 when T was sprayed with
my family on our propeety, and we did have llnesses and have had illnesses
thereafter, continued sinee this thne, Thlg particular Jittle canyon, when they
dew up toward as—which has o permanent streat In it and they flew right
ap the ennyon to the potil, iU0s o stream that seeps out (ot the pond, and bas
never been drey,

Congresaman MoCanrny. 1 wonder it you would, for the record, teli ny ahout
changes I divestoek, and other animal life on your farm, which you woeld
attribute to this sprayingz.

e, MceKoesiax, I oreally don't have a farm to correct the record, 1 have
many different animals, my wiie keeps ornamental fowl, she Is an archieoorni-
thologist, and she works with archeologienl bicds, nnd she kecps files of var-
inns types for compaative work, and alse for our own enjoyment.

wWe luve 10 or T2 milking goats that we have had for 16, or 17T Years. We've
kept o snall popaiition of them, and in the last 2 yenrs we have had a
uamber of our millk zouts heat kids, they have from two to three offspring a
vear, each poat, and a twmnber of these have borne deformned offspring. When
<ay deformesh, F'm referring generally to thelr heads, thelr heads were Lorn
matshatped, and mulforned in some cases thelr Lodies, but genevally thelr
hestels.

We ltrve one gout wlilch is alveady been covered by the news media, but we
Jave one goat which wasn't a= walivrined ay the others. We have kept it alive
Amply beeause people were denying such things Lappening. I would say most
af the of=pring that were born were born ¢ither dead, or deformed, or both.
Most of them wim were born deforined were born dead. In other words, the
anlid miscarried deforined offspring. .

Congressnian MeCanray. Did you ever ask Dr. Skinner to come out and look
at these anfmaly?

Mr. McKusiag. No, I don't believe I've ever discussed these animals with
pr. Skinner until just recently, but Dr. Skinner and I are good friends, and
we have from time to time called him to ask how much dosage to give an
animal if we were going te give them a shot. Sowe of our animals from iime
to time have suffered from pueunwonia, or things of this type. For exawmple,
many of our fow! in birth have died. I'm referring specifieally to geese, and
dueks, and some chickens, and many of them have divl, and we found by
siving them o shot of com-biotic, it's n peneclilin streptemyein, I believe, com-
nination, by giving them a shet, usunlly we could save them, These fowl would
come down with what seemed to be preumonia. There are many other people
in the cunyon whose fow! done the same thing.

we found by giving them a shot we could save them. We called Dr. Skivoer
to find out what the corrcet dosage would be, nnd we generally didn't ¢all
baek telling him it came out, :

Congressman McCartTEY. Well, Mr. McKusiak, I know we could go on for
some thne, but we have to adjourn shortly, but we wlit be with you this atter.
nooil. .

Mrr;i McKvusiar. I would llke to make one other comment, If I could, for the
record.

Congressman McCARTHY, Surely.

Mr. MoEustar. 1 was talking about 1968 whenr we were sprayed on our own
property, and our own dogs toliowing this spraying, we went home and
waghed, but our own dogs that were with us, twe of them beeame il immedi.
ately with whuat we eotzidered to be pneumonia, at that time we didn't asso-
cinte 1t really with the spray, we didn't think about it, and we gave the dogs
—we fried to eall Dr. Skinuer and he was out of town, and we gave the dogs
ont-Motics for this, and [ helieve it was the next day we called Dr. Skinner,
he wis beck, and oy wife checked with hiin and she checked the dosage ghe
nad given them, and he sald it was twiee too mueh, and give them half as
much again, and we did. and the dog survived, It would have dled [f we had
aot glven him the medication.

Congressman McCarrEY. Tou still have the two dogs? :

Mr. McEvsiak, Neither nre malformed or anything, one of them has never
ween quite well, it's never been well. It wheezes a lot. .

One othier thing, there are many famllies in the canron and many famllies
fn Globe and Miaml who have dogs that are bleeding from all bodr openings.
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We have dogs of this type, and people who have had dogs die from this, we

conld put you in contact with.
Congressimin McCAkTHY, We would llke to have that information,
Well, thank you, Mr. McKusink. We'll Jook forward to seeing you this after-

noom.

This hearing will staud adjourned.

Congressmap McCartoy. The hearings will come to order.

I've just veceived the following letter from the White House which I wizh to-
read into the record at this point. It's from the Sclence Adviser to the Presi-
deut of the United States, Dr. Lee A, DuBridge.

“Fhe White Iloure, February 10, 1970

“Dear Mr. McCarthy : This will acknowledge your February 3rd letter con-
cerning 2,.45-T, the October 20th announcement that you referred to was a
statement of the actions that were planned to Le taken by the various units of
the Federal (ewernient in relation to the 24.8-T. It was not a directive to
agenciex for the simple reason that statutory responsibility for these decivlons
et in the sepuirite avencies,

“T'ar suve that by now you bave heard from the Deparfment of Agrieniture,
T apprecinte your views on the desirability of an investigation of reports o
Birth, of malforie? m‘llrun in Vietnam, By copy of this letter I'm ealling
your views o Secpetary Loded's afteation since thix aren 1s primartiy bis
Tex onxihitity. :

“Ax b 26D, this compound 2 belng reviewed glong with other compumnds
betpge singied ot as requiving additional study In the Blenetics records to
which you rel’orr«d ' .

wighed, “Loe 8 DuTtridge, feience Adviser to the President.”

e Mke to contrast this with & statement as it was i=sued on Octolwr 29
where Dulirdge sl ’Int the DNefensze Department witl restriet use of 2,057
to ho arens reuobe from pepatintion, that the Agrientture Domrtnwut will
cntewd peciatration of 2000 for food crops effective January 1, 1970 The
Tyenrbment of Agré ulture and Interior will stop wsing 24.5-T in their own

aoostpe An pebatrted arens. or where fhe resldues from nse couldl othorwisze
adloman, That the Denavtment of Henlth, Eduention, and Welfare wiil vom.
:llv"" detion on a tolemnes for 2457, the residuer o foods prior to Jatnary
1, 1970,

This i{s obvienz'r a refreat from the position taken by the White Fnuse in
Octoher 29, As T r.oal the statement at that time it was in the form of a dirvec
tive that the deva rrnmnt-a will do such and such, now we find that the White
TIouse = haeking 7 from thiz, and is saying that the statutory authority rests
wirl the azeneie-,

It =eemax to mie that the Pregident ¢f the United States has auntherity—the
nittmate mfharity nvar these agencies, and T regret very much that the Pres).
thent’s Setonce Ao ciser hos seen 6 to vefreat from the decision of October 29,
whooh T belleve wis the wize one, The use of this particwlar chenleal should
bhe banned pendiug tests,

(n the plus side I'to delighted to be Informed last night, and It's reported
today in the press, that the distingulshed Senator from Michlgan, Philin Hart
has announced he will Linld hearings on 24.5-T. He asked Secretary Hardin,
Recretary of Apricuiture, Robert Finch, Recretaryr of Health, Edueation, and
Welfare, and DuBridge to testify on Mareh 11, This iz further evidence tn me
that the compound’s effects require additional evaluation. and 1 expest thnt |
will tostity mr=elf hefore thiz Sennte Subeommittee when they lisve henrings,
I will make that reqnest.

I shonld aluo aniraines that a Teport on my investteation will he prepared in
conwnltation with e, Cnlston, and wHt be issued at the earlicst proeticgl
point,

Now, wo woull Hke to hear again from M. Pleravieh of the Forest Scopvieo,
Is he hore?

Mr, PEROVICH ¢ Yo, sir.

Congressman McCarTHY : ¥ would like to say for the rveeord, which 1 just
i on the radis station here, that | have boopn very favaohiy fmgaesecd by
the eonperation of the Forest Serviee, T think that anrhoedy whe hasg any smat.
terine of knowledge about this wheie thing must realize that this is sometling

T
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transcending individual agencies out in the field, that we ave talking here alwut
national polier, and swhat is done out in the field really {s & result of decisions
made at & much higher level, and to try to focus responsibility on a field unit
1 think s really to earry this too far. I've been Imost impressed with your
cooperation, and that of your colleagues, Mr. Pierovich, and I want you to
know that we appreciate it very much, and our report will so indicate.

1 understand you would like to elaborate on the statelents you made yester-

ay.
AMr. PigrovicH. Thank you, Mr. Congressinan, for rour kind comments, and
also Tor the way yow've conducted this hearing. I tlhink the Ferest Serviee i8

‘Meased with the way the beaving has gone. There are some signifiennt ele-

ments of Forest Service concern that I felt should be made a part of the
record this morning, and I'fl read essentialiy from that statement.

First of all, the Forest Service has uvsed plienoxy herbicides, but pot «ince
the natfonwide controversy broke last fall. In fact, the last use of herbicldes
uin the Kellner Russell project was Jutte 11, 1969, and to the bexst of my kuiwl-
elge, the lagt vse of any herlieide Ly the Southwestern Natlonal Forest was
the August, 1969, on the Gita Natinnal Forest in New Mexico.

second, H's apparent there are several persons in this aren who bhelleve
there are unknown, or suspectid characteristies of these herbleldes whiel nay
have eaused them damage, and thiz 1z of concern to us,

Three, it's apparent we must continde our efforiz to pzeertain the extint of
arilt levels of herblclde residues, aud the delinlte reattonshing bebween horbi-
vides over environmental fitctors and the responses of plants and animais in
this area.

These studles are to be madde publie when they're contplotind,

Lastly, ibe extent of covtinned deferment of herbieide usze In the Chapareal
program 15 dependent upon the ontcome of our stndiex aud of the Itegart.
mienbs investization of these mntters,

Congressman MeCarny: Thank you very mueh. 1 wonder if xeu conid for
the recond, repeat whit you told me yesterdny relative to the drift of the her-
Meide over streams, aud fnto adineent private property, and what stey, sianhl
ihfs be resamed, Assamings that it can be slown to be safe, what stepe woithd
Le needed to correet that?

Mr. PIFRovICH, At thiz polnt, this will be my own opinlon, but T first men-
rioned to you yesterday that eur instruetionz to the applientor plot wore (o
interpmpt s spray anplleation when he ernsges strenms, we had definite }inne
for the project bere to enll for appiication away from the apen water, and
main stream coursex, 1 do believe there was some drife into thig stream conrse
ax evidenced by some top kKIH on the Sycamores on ile stream beftom, Vhors
has been drift from the project area onto private property which we have
extablished so far ag the visual effects are concerned. and from this i core
tain that we will be developing new guidelines to both assure that the herbi-
cides that we might apply in the future are confined to the project area. and
n asenre the safety of the publie. .

One definite lndicator in this = that it wonld be desirable to e a2 mneh
mare restrictive windspeed in appliention.

Poes that answer your guestion, <ir?

Congressman McCartAY; Yes, but what wind velocity do fon think wonid be
sfe?

AMr. Prerovic: I wonldn't want to speculate at thig thwe, hut we do hiave a
soporst]l rule of & miles per hour, aml we Kaoow that berbieldes woere applied
ot to 10 miles per hour, and we see new development in the herblelde apni-
cation fleld, the use of inverts hag beeome more and more popniar, nnd with
com@ earrective work recently done 1= this avea I fee) thix will heln ux a erent
doalk,

Capgressiian MeCaRTIoY 1 Another peint that T defindtely srmiatlize with
yon ahont is difficnlty yon have of getting nformantion. 71 think the fact that
vy woron't apprised- of the Bloneties Rereareh Taboratorr finding on terato-
genicity untll late loat Fenr suggestr n problem in communieations here, and It
oy ltve any sngeestions for new legizlation ¥'d he erateful. Do von feel you
evt pmgh Informsntion from Washington on sueh sabieets?

Mr. Tenvrent, T foel that in all of our—the escbpnge of information i& a
vory conplox thing tadar, We do make sursolves geatlalde to contorencos witly
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people in these fields. Our technicians in herblcide work attend meetings regu-
laris on this matter, We are expected to keep ourselves loformed. The litera-
ture Bits been quite full of the controversies on 2,4,5.T, and we have been
aware of the developing controversies.

The most healthy thing that could bhappen in this area would be a definite
sammary of literature that our technicians could refer to. There are abstracts
avallalde now, hut the combination of inputs from the universities sl from
the various departments of government in one abstract bulletin woull be help.
fu) ro us.

Congtessitn McCarTny. Do you have anything fo add, Mr. IMerovieh?

AMr. IEROvIcH. No. I don't, sir,

Cangeressman MceCarTHY. Thank you vers much, we approcinte it.

Mr. PIEkovICH. Thank you,

Coneressman MOCARTHY. Qur next witness 18 Dr. Paul Martin from the Unl.
versley of Arizona.

Dr. Martin, I understand yon nre accompanied by Dr. Russell ?

Iir. Martix, That's right.

Congressman McCarTRY, Would you like bim to sit with you*

Dr. MARTIN, Yos,

Congressian McCARTHY. Dr. Russell, would you care to joln Dr. \I-u-tln"

Dr. Marrin, we apprecinte your l:-elng bhere. I wonder it you would ldentify
soursel! and Dr. Russgell for the record, your background and your pnrticular
interest in this?

Dr. Marriz, I'm Paul 8. Martin, University of Arizonn. Department of Geol-
ogy. I had training as a nprofessional ecologist. and with me i3 Dr. Stephen
Rus=eil who is a zoologist in the biology department in the University of Ari-
zong. His special interest §s in birds,

Congressman McCarruy. Thank you. Dr. Martin, I wonder before the reened
it you would tell ns abour your involvement with the spraring project, and
any eonefuslons thiat yon reached, based upon yonr annlyszes,

Do Mawrery, Woll, 't not involved in the spraying projoet, and 'm not a
herbickle expert. [ have no research experience with herbleides, 1 do have
mnteresr in the vegetntion of Arizonn, ['ve spent years studying its fessil pollen
records, bat the interest T had in Globe was In first seeing i ittdeed there was
any effect an vegetation as a result of herbleide treatment that liad been
called to my attention, I have come up on four separate trips to visit the area
that was sprayed. and see what little I could of the community.

Congressman McCartoy. How long did you spend on these trips?

Dr. MantiN, These were I-day visita.

Congressman McCartaY. How many did you make?

Tir, Manriy, Four. As o result of seeing the aren, and talking to some of the
peojle In the area, 1 was curious to see if just what degree the community
might have leen affected by this. T wash't prepared {o believe that people, or
animals could be affected by herbicide aprays hecause the little T heard indi-
cafted that those who work with herblcldes sinnd underneath the spray plane
and are oceasionally drenched br the chemienls, and don't suffer ill effects.

o it =eems ineredibie that people in this community counld be complaining of
such an elfect, hint ther were.

Indeed as a resuit it seemed to me that 1t was important to lYsten to them
and try to understand what they were saying, and trr fo come to torms with
the nlnly observers who witnessed an event that wasn't supposed te have bap-
pened,

Tt also seemed te me that some of the people involved in the work with herb.
feldes were unprepaved for this sort of experience, they weren't even llstening
ta the complatntz. So I presnmed to do that.

ﬂt‘.‘nnzres‘snmn McCartHT. And what dld rou find in the course of your four
trips?

Dr. ManTix. There it one other person that’s involved in what I'm going to
sar next. I don't know if she’s here or not.

Within the last month a stndent from Massachusetts by the name of Miss
Adetaide Frick and she was willing te go on a door-to-door basis, and infervlew
people in the communitr apart from the ones that Y talked to.
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Congressman McCArTirY. Excuse me, 1s Miss Frick present?

Dr. MARIIN. | bave the results, a4 summary of her door-to-dovt investizntion
in the area, the purpose was to see If there complaints coming from any other
gource other than the individuals that I ¢alked to. The trips that I'd made up
here and the deslgn was to on a door-to-door basls talk to approximately 50
people in the canyons close to the sprayed ares, and to another 50 over in
Crestwood, which I believe i3 east of Globe at a further—at a polot further
rentote from the arvea that was sprayed.

So what Miss Frick did way then conduct & door-to-door Interview with
people close to the sprayed area, and another group of 50 further away frow it

Congressman McCarTRY. What dld she find, de you have the report? We
would ke to have that for the record.

Dr. MagTIN. I'd be glad to give you a copy.

Congressman McCarray, Would you care to summarize it?

Dr. MaRTIR. I'll simply read about a paragraph from the report that summa-
rized it, and of course, the imdividuals nre not jdentified in this report, and the
complete questionpatre is not represented hers, simply the highlights of it.

There are three key questions, two that bave to do with personal health,
and one that hag to do wlth livestock. It turned out that few people do have
{ivestock 1n either—nclther the spray area, or in Crestwood, but qulte a
number have pets, This is what she found.

Regarding pets, 13 cases In whielh animals were effected, and one must pre-
sume some relationship to spraying although in no individual case perhaps
conld this be direetly proved.

This is the -experiences of people living fn this community who know the

" nature of the community, and then feel that something bas happened that's a

little bit out of the ordinary.

Thirteen cases in which animals acted, three kittens lost: two dogs lost;
infertile eggs, one; rabbits not breeding, two; chickens not laring, one; burro
lost, one; slek dogs, three yreports.

Now, ns far ns people are conceraed near the spray aren, 28 of 50 indieated
fitness over the past 2 years which may be spray associated. Some people had
absolutely nothing wrong with them, or were not concerned. They thouglhr that
those that were complaining were imngining it happened, an event that had no
bearing in the real world, that it was in the minds of the people reporting.

Other reported, and we're quite convineed that their experiences were
reinted to the events of last June, or earlier when herbicide spraying had hap-
[N

Of the 23 reporting fliness, 21 were reporting breathing difficulties. Many of
these are attributed fo the times of spraring. Some are atirlbuted to mmelter
smoke, there's no avoiding the fact that this area that experiences a good deal
of smelter smoke. Some of these people may be reporting an effect that is
initeed enused hy smoke, I don't know.

There were five reports of serlous dinrrhen, including one entire family.
Four reports of cliest pains, including one false heart attack, one report of
conighing of blood, one report of subnormal temperature. Two reportr of numh
pain in arms; {wo reports of hemorrbaging: two reports of irregular perlods:
one report of miscarriage ; two others by hearsay,

Fifty-2ix people Intervlewed, 42 menttoned some damage to plants, althourh
the purpose of this questionnalre waa not to conslder plant damage.

Now, in Crestwood at n great distance from the——

Congressman McCARTRY., Was the interviewer ghle to defermine If such com-
plaints were prevalent before the spraying began?

Dr. MarTIN. I don't know how one would de that. In fairness to the people
in the Forest Rervice who have worked with this project, one simply ean't con-
duet n sclentifie experiment at this point in time. All we can do {5 talk to the
people who were the observers, or ones—or residents in the ares, and while
their memories are still hopetully fresh, recover some information, just having
to take them at their word,

Congressman McCarRTAEY. Let me just clarify. Is the interviewer aseribing
these conditions to the spraying based on the interviews with the people? Do
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theyr say that these phenomena results were the resulls of the spraying, or

dor’t they know?

Dr. MarrIs. Yes, some of them would rather not sgy. The question was in
effect, "Have rou experienced any sickoess which might be related to herbicide
spraying of this area.”

It's a leading question in part. It's not a question that denles any ignorance
of the faet that herbicide spraring had taken piace in the area.

I am sure there are mang faults of a questionnaire of this sort that a pro-
fess<ional psrehologist would recognize,

Congresstman McCARTRY, Let me say as o point of informatlon, we will
shortiy have puat inte the record & scientlfic data of the results on huwman
beings of 2,4,3-T, which I think ror will find bear a similarity to phenomenn
rou've just deserfbed. -

I wonder 1f you would go bevond Miss Frick's survey to give us benefit of
Four own ouservations of what you saw, and if you were able to reach any
conclusions about the effecty of the spraying on elther Luwmans, vegetation, or
antmals? |

Dv. MarTix., Well, the effects on vegetation impDressed me as ones that have
r e wtehed over o period of thine. Again, this problem of who's to make . the
investigation, and fow it's to be conducted are lnportant, ‘The ineident 18 over,
and 1n the minds of some local people, hopefully will never occur again,

The probletn is, what really happened? I was up on four separate trips, or 4
serrtrate days, 1 saw zome things that I have not seen in Arizona vegetation
hefore. Such as the presence on Century plaunts of flowering way out of senson,
and Ganieature new plants going on the old stocks of old ones without normal
] Leing set.

I undersrand that this particular =pecies of Centuey plant Is known te do
that, and other botanists have seen such o feature.

The avea that was sprayed, oot all plants are dead fu 1t. Some gpecles like
Manzanita are remarkably resistant up to this point.

Tihe effectivenes= of the treatwment is doubtful. The areas of spray aren't
dea:l. The effectz of spray on the outside ureas on diferent plants have to e
war el over a perind of time to fully anpreciate the change In phenology, the
chunsus of flowerng time, the change of time when the lenves appear, and
when ther fall, the wayr the tradition of plants mey be ag far as overall
growth {s concernad, amd if one wants te demonstrate the herbicide-cnused
effint on vegetntjon. It's alzo necessary te fake in‘o conslderation all the other
envirenmental varintlons that aren't under control either, such as rainfall and
fod.oratiire.

Congressmat McCartar. But, you did find evidences of drift outzide the
10 vt pren ?

e, ManTrs. Yes

Mongressmat McCarTEY. Did rou £ind evidences of 2,4.5-T in any of the
adiznent streams, or ¢id rou seek to find it?

D, MartIN, No, T eollected samples only from within the project avea, sofl
sanndes and water spmples,

Congressman McCartay. You found ovidences of 2,4.5-T in the water rou're
enttorted within the projeet area?

Pre. Mantiy, The samples that T collected and submitted to a laboratory in
Calitornin came back with o rentt of the presence of 24.1%, and =matler
ataonnts of 245 :

Congressinan MeCanry. In the water?

M Alsurey., There was a trace in the water, there was ap to one part por
nefien i the wodd af 24T
Congpessgal) Me@anvyy, s there anrthing that you or your eoileasue conld
D oehied wondd o pertinent to eur Bumiry?

e Maryix. T owonld make one recommendation, and then if Steve Rinsszell
hos onrthing e wonld eave to adil

The rorommend:Hon walld <imnply he that hespdea! records, doctors’ records,
the vetorinare reeords of those dactors and veterinavlans in the Glohe aren be
S aver vory catefnlly by nroper profeszlenal people.

Comrecapan Mefarrry, At that peint T flidnk we shentd put into the
recert g memn of eonversation with My, Peter Riddiehorger of my efalf, and
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. Grantville Knight, M.D., 2001 Wilshire Boulevard, Sulte 343, Santa
Montea, Calif.

This conversation took place on February 6, 1950.

Dr. Knight informed Mr. Riddleberger that he has two patlents under hig
care trom Globe, Ariz. While his examinatlon 1s not comjlete, he is of tie
apinion that their malady 1s assocluted with the recent spraying of Silvex cun.
talning 2,4,5-T by the U.5. Forest Service. Dr. Knight is of the ¢pinien that an
investigation ix warrnnted, and offered to submit a statement of his findings
upnn completion of his exanination subject to the approval of Iis patients.

Miss Frick Is hoere now, and I wonder if she could sit next to Dr. Martin
and Doctor, if you would be good enough to reread that portion nllnded to?

Dr. Magrix. This simply sutnmarizes the Interviews that Miss Frick con-
dueted in the canyons that 1s Kellner Canyon, Russell, Sixshooter, and Ice
weuse. Fifty-six interviews tn that particular aren, and some people whe had
<spions complaints to make were not considered In this interview.

wihat [ found Just In tabulating what her questionnalre revealed was that
1 of 56 individuals indicated flinces over the past 2 years, which may be
speny assoclated, 21 individuals veported breathing diflienities, many of these
are attributed to the times of spraging, but not all. Xome were attribmivl to
sekter smoke, .

‘Phere were five reports of serlous dinrrhea, Including one entire family.

Miss Frier. Yes,

Dr- Martix., Four reports of chest pain, including one false heart attuek:
ane veport of coughing of blood ; one report of subaormal temperature.

Two reports of paing, or numbttess In arms; three reports of uterine homor-
rhnging: one report of a misenrrizge.

There were fwo others that T thought were heap-ay. but I wa=n't sure Lad
really ocourred in famiiy that rou fntervicwed, and then finnily all the ques-
tionnaires wash't dlrected to plant Jdamage, there were 42 people interviewed
who mentioned at least some dumage to thelr plants in that area.

Now, the Crestwoml nccount shows much less effect. and this is what wne
might expeet becnuse of the distance further away from the area of spray.

congressman McCartaY, Doctor Russell, Is there anything that yon wounld
add to the record hiere that would be helpful?

Pr. Rossern. I doa't think 1 would add to the record, ut 'm in agreement
with Dr. Martin's statement.

Congressanan McCartaY. You are, you've studied the Information he hag
avallable?

Dr. RusseLs. T have seen much of the genernl Inforwation, but I've con-
ducted no investigation of my own into it.

Congressamnn MeCartY, Thank you, Gentlemen, and Misgs Friek, very much.

i'q lke to now reeall Prof. Galston.

Poctor, ax we dluenssed here I understand you have some scientific datn on
the effects on human belngs of 2,4,5-T. I wonder 1f you would clte the source
of this Information, and the findings?

Dr. Gatstox, Mr. Cohgressmian, I'm very happy to present this information
teeause i the course of my wanderlngs around on this duy I have found that
wortain individuals fend instinetively to dirapprove nny allegations of direct
e £6 human beings or animala, '

Now, as I hioped T made clear yesterdar, very small doses of 2,45 T can
pense blrth abnermallties In laboratory animals, and that Ix now actively
nuder Invesifgation, and we've discussed to see whether it might be due to this
imparity eailed dioxin, or whether it was due in fact to the chemical.

But now, the question is, ean we actuaily produce an effect on mature indi-
viduals, let us say uiale individuals, totally apart from pregnant females hear-
e ombrras in uterl, and [ <honld say that there is a fairly sizable respeeta-
Ihe xeiontific literature on thls, and If one looks In a variety of sources,
inebuding the sort of encyciopedia of clinlenl toxieology Ly Gleason and Cough.
tin. anfl can #nd citations to many articles, and T have reference to o few
leri )

Now. 2,4-D can produce, if it's administered In vers massive quantitles, it

ean produce death in the small animals, and there are even a .few eases
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recorded of its having produced very severe symptoms o man. The best data,
nhowever, comez from 2,4,5-T, and I would like t0 read to you a brief account
of an article published in 1959 by T. Flint entitled “Dermatitis and Kidney
Damage Ascribed to Weed Killer 2,4,5-T."

Flint relates an episode invelving two sisters, age 4 and 6 years, who had
plaged for several hours in a Fard which bad been sprayed heavlly a short
time Lefore with the Ortho brand of 2.4,5-T, brush killer. This was used for

the confrol of poison oak.
This spray contained 154 percent of the fzonro ester of 245-T In an ol

havse,

Now, I should mention parenthetically, I dorn't have the exaet data at hand,
tat Kuron contuing muech more than that, I belleve in excess of G0 percent of
this same ester,

The next dus both girls exhibited generalized errthema—reddening of the
skin-—and edematus swelling of the oral apd vaginal mucous membranes.

The pulse rate and body temperature were not elevated, but both children
were described as appearing slightly toxie. The limbs and eyelids were slightly
swollen as the mucous membranes of the mouth were inflamed. On the 34 day
there were signs of kidney damage. Alhumen wad noticed in the uwrine. Thers
wix no evidence of liver injury, the urinary alnormalities persisted for about
2 weeks, but 2 months later the wurlne specimens for both patients were
normal. .

Now, there are other reports in which 24-D, and 2,4,5-T are alleged to have
cansed toxic effects on the nervous sretem ng measured by the electroen-
cephalogram. That is after Ingestion, there was a derrochronization of the clee
trical activities of the nervous system, I bring these points up only to rein-
force the fnct that no chemienl is completely innocuons. Home individvals are
more sensitive than others, and some may require a blg dose, and some g
small dose to have these abnormal effects produced, but I share with Dr
Martin the view that when people nppear and sax that they have heen
adversely affected by these chemicals, fmmediate and adequate attentlon
shiotld be given to the possibility that thece reports will farnih et additiona)
data to supplement the rather large amount of selentifie data alrendy exizting

Congressman McCaArTHY. Thank you, Dr. Galston. I wonder it ron conld—

give us your observations after your inspection of the sprayed aren, and the

arca where {t drifted.

T2 there anything that vou at thls point care to have in the vecord?

De. Gatstox. Well, T say a few words 1 want to make it perfeetly clear
that after 24 hours in Globe, Ariz., I don’t want to pose az an expert either on
the program, or the cilects on vegetation, ot on people, but as.n biologist work.
ing in this aren, there is some conelusions I think I can make which polnt out
tgetl}?eg for still further investigation, and everrthing I say should be held In
that lieht.

What did I sce on my brief trip yesterdar? Well, T wounld classify them in .

several categories.

Number 1, at the helispot. overlooking the pienle aren, I observed and
smelled residues. therte was no doubt that you eonld =mell residual dicsel off
which was primarlly the earrler for the herbiclde which had heen splashed
during the loading operation onto the helicopter,

Now, {f you could smell it, there wns a good denl around, and that would
Indleate that there are definitely vesidues In certatn =elected arens, how much
there wns 1 enn’t say, how much there might be in the soil. or in the water, |
cannot say, but it seems to me that I could smell evidences gt varions polnts
fn myr trip. S0 that there probably are residues here and there, and those
conld serce as a continunons supply of leaching. 1 suppose, into the waters of
the areq, one should not disconnt that possibility.

The second category was definite plant damage. and the plant damage wag
both the desired plant damage in the eanron. and undesired plant damage in
the vielnity of homes, which was due to the drifting, I axsume. the herbicide

In the canfFons we conld see, and these were pointod omr to e hy =ome aof
our Forestry friends who were with me, the desired killing of sueh plants a5
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yianzanite and Oak, and the desired persistence of what they considered more
degirable plants such as gerardla.

Now, I suppose a question could be paised as some of the loenl residents
have been raising undesirable, and desicable, according to whose eriterin, and
by what judgmental values. Manzanita and Oak do Hve on these hillsides, they
do transpire to water, and [ suppose their killing is desirshle in the contention
of wanting to aveld the evaporation of water. Whether after you ure all
through with the operation and plant to grass, which is ihe stated objectlve of
this elearing observation, You nre going to save very much water, 1'm not sure,
and whether, in fact, the esthetles of the environment will be lmproved
another stated objective of this operation is also I'd say open to guestion, 1
would think 1t would be n very useful operation for those groupa charged with
making potiey to hold some public hearings at which citizens could come with
thefr points of view. I thiuk a lot of this fracas is due to poor interchange of
information between officinl ngencles, and the citizens. If there had been open
nearings, and announcements, this s what we Intend {o do, this 15 why we are
dolng it, and this is how we ave going to do It, and have objections recorded
at the time, a lot of the acrimony that's built up hepe might bave been
avolded.

Now, s0 Inr ns the damage of plants around homes, there is no doult about
it, it hag occurved. 1 have seen it, and as o plant physiologlst, I could testify
that this is typleal damage due to herbicide drift. T think that this points up
a lesson when you discharge herbicldes from the nozzles ol spray on a helicop-
ter, you are getting an assortment of droplet sizes, the big drops are going to
fall quickly, the smali drops ave going to be carried for longer distances. I
think untii the technology ls improved, the so-called invert sprays 18 one possi-
vility here, and new types of beoms for spraying are anotber, it scems to me
that it’s very unwise to spray {u areas where homes are so intimately associ-
ated with the forest and woodliand, that you are trying to control, You cannot
pinpoint the spray, Fou eantiot keep it out of the water, and you ecannot pre-
vent {nadvertent sgpray domage to the noearby residences, and I would say that
there are cortalnly many sprays in the country where the application of aero-
sol sprays fs n highly beneficlal practlce.

From my ¢ursory look hiere thot I would say the intervening of house and
the canyons i which spraying is desired, is so intricate that the glightest mis.
valenlation, the slightest air movement, the slightest malfunctions of the spray
wyuipment would lend to damage to the property, and I den't know how that
conld be worked out technically, and I would want assurance that those prob-
lems are iooked into.

1 think the people whose plants have been damaged ought to be compensated
in some way because the damage has been considerable aronnd some homes,
and I think it's unfair to expect these people to bear the brunt of this kind of
inadvertent drift operation. .

Now, I did sce damaged animals, and I tnlked with humans who alleged
that they were adversely affected.

All 1 can say here is the damage i5 there, and spray operations did occur,
hat T know of absolutely no scientific evidence which would link the spray
aperation to the damage, and I think the people who showed me the damaged
animals showed it to me in the spirit that this could be & consequence of
spray operations, but they weren't sure, and certainly I"m not sure, but unlike
some people I would not immediately offthand say this 1s ridienlons. It could be
as I have shown from my previous reading from thia scientific compendium,
and T conld document further a lot of the symptoms that people are reporting
here have been reported for massive doses of 2,4-D. 8o we should not leave the
p.mslhil(i]ty that this did eccur, But & much more sclentific Information is
reqguired.

My overall view after one day of tooking around is one of puzzlement. I
wonder why it’s desired to initiate this kind of an operation In this kind of an
environment. The stated objective is to improve water runoff, and water runoff
will benefit, I presume, the citizens of a nearby urban area, Phoenix, which is
growing rapidly, and which has a Jot of water requirements, and thelr water
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requircments will grow as the years go by. We know this is an arid area—by
the way, not being an Arizona resident, and not being & politician, I perhays
could say some things here which o lot of people were thinking, but haven't
brought forth.

‘Fraly, water is going to be wilting in this area for others. So fur as I can
see unless nuelear technicology makes it available on a massive seale, which I
don't foresce, If vou take water from this area to give to another area, you
are, in fact, robtbing Peter to pay Paul. If you are robbing water from here,
vou are golng to purtially change the kind of vegetation, perhaps you are
goloz to denude so:ue of the areas in order to increase the runofl, this involves
o comparative set of rules. Whose object is going to be gored here, whose
interests are paramount? Well, clearly cities are not going to be able to grow
indetinitely, we are polng to have to put some limit on them, we know, for
example, that the city of Los Appeles got into a Jot of trouble with snoke
beenuse there are just too many people there. In the same way cities in the
Southwest may have to imit their size ultimately baszed on the numbwer of
peonte they can support on the amount of water resources there are. The
trying to take everr amount of water out of the Country brings a possibility
uf it very serious yuestion.

Now that President Nixon among others is ealling for a campaign to restore
the environment. it might be that we would want to look at this whole project
in the context of what we are Jdeing to the entire State, and to the entire
countrygide.

Einatly, 1 would like to merely renew my suggestions that the people who
formulated this joifer, who set up this whole spray program should identify
tiremselver, and should request the contrilutions of the citizenry as oo input
to thix whole program,

1 think cthat policy should not be made without question. This is a demo-
cratic saciety in which ecitfzens have responsibility to interest themselves in
the making of polley, and—my faith in the Amerienn people, and in their
desire to man their own country has been to a certain extent reinforced by
seein a gronp of aronsed eftizens here out to protect thefr rights.

Toangd you very much,

Cungpessmant MOCantHY. Thank yon, Doctor Galston. I think the points rou
pake are valid, One that T wenld just enlarge on / hit is that 1 am presently
warking o iegislation to Le estublizhed to support a National Growth Polier, 1
think growtlh has to be commensurate with the resources and of course, in this
o, werler B2 oa eritical resource.

§ wonild eonclude theze hearings now with a couple of observations. I think
it’s Luportunt to know that 2,4,5-T was developed at the Arm¥'s chief Germ
Wirfare Research Center at Fort Detrick, Md. My experiences in investizating
the Army's chemlesl and blologleal warfare programs, and policies, has not
ercouraged me about svime of the netions that have been taken, without taking
futo eonsideration some of the unforeseen consequences. For instance, when
they wanted to dlspose of waste from nerve gas production at the Rocky
Mountiin arsenal near Denver, they first dumped thls materta] Inte ponds on
the arvseanl's property. They didn’t expect that it wonld find its way out. They
thought it would he just absorped in the water on the pond. It wasn't, it was
curried out into ndlacent gtreams, nnd the neizhboring counterside, and killed
aminng nther things livestock and 6 square miles of sugar beets.

Ther theu dug a deep well and flgured the best way to dispose of it was by
dumping it deep into the earth. That set off 1,500 earthquakes in the Denver
aren, some of them up to six on the Richter seale, and enused great alnrm fn -
the community. They finally had to pull out this materlal, and of course the -
earthquakes stopped.

‘Elen, they thought they should ship it across the entire United States. They
thmeht thir wonld be safe. Scientists later sald {t would risk the lives of
thousands of people, the plans also called for dumping this large quantity of -
perve gas and other materials into the Atlantic Ocenn. They thought that
would be safe.

Selenti=ts Inter sald it conld destroy all marine life in 800 cubic miles of the
Atlantie Ocean, with a eataclrsmle effect on ocean's production crcle.
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Now, T cite these instances not in reproaching the Army, or the C.B.W.
establishment, but I think that this particular program has a questionable

rd.

rcc‘%e find 24,5-T developed by the Army's Germ and Gas Warfare establish.
ment, 25 yenrs ago to this date. We do not know for sure whether it will pro-
duce Lirth defects in human beings, 1 find it unwise to sny the least to use
such n sobstance without being sure that it I8 safe. For some reason the
purden of proof seems to be on me and my cotleagues in the sense that the
attitude f&, “we'll keep using it until you can prove it unsafe.” Well, I quarrel
with the basle assumption, I think that it should be just the reverse, I don't
think that any toxic substance whether herbicide, pesticide, drug, whatever,
should be used, sold in the United Htates untit it ean Le shown that it is not
barmfu) to hnman beings, that it dJoesn’t prodoce cancer, or birth defects, or
genetic effects,

One would think that we have learned from the Thalidomide esperience, but
apparently we haven't, )

1 also find it incredible that the Dow Chemienl Corp. could have succeeded
in helping reverse an order from The White House.

Now, 1 rend this section from the statement of October 20 wherein the Pres.
fdent’s science ndviser snid that certain agencies of Government, the Depart-
ment of Defense, the Departinent of Interior, the Department of Agricuiture
would do certaln things, will inaugurate n new policy. Now we lhave the leiter
recelved today from The White House addrexsed to me, advising me that Tiw
White House Is backing off from this directive, and is saring that the statu-
tory vesponsibility resides with the indlvidual agencles

1 find it personally wnconscionable that in light of the Bionectics findings.
and the scientific data cited by Doctor Galston thiz morning abont the proven
eftects of 2,4,5-T on females, that this substanve would be continued to Le used
ont wide seale In the United States, and for that matter in Vietusm where
oven larger quantities are used.

I welcome the U.S. Senate Subcomniittee on Investigution into this. I will
prepare o full report which wlil appenar in tiie public docoments that will Le
developed 015 0 consequchee of our trip will Le made available to not only the
senate Commerce Commlittee, but appropriute other cowmittees of the Con-
prosg, as well as to the study of the American Assoclation for the Advauce-
ment of Science under the directorship of Professor Messelson of Harvard,

we flnally conclude by thunking the officials who have been most Lelpful.
and to the residents of Globe who have beenr most hospitable, and I waald
hope that this exyperience here might have elfects far more renching than the
small area of Globe, Ariz., and that perhaps as a result at least in part of
what we have discovered liere, that we will stop using 2,43-T aromml the
world until we enn run a series of tests that show that it is not harmful to
this generation, and to the next generatlon.

Thank you very much.

Appendix 6

ALRUQUERQUE, N. Mex., Felbruary 26, 1900,
Hon, Ricsare I, MoCanrny,
House of Representutives,
Washington, D.C.
Dear Mi McCarthy: Thank Fou for renr letter of Februnry 16 and for the
apportunity to farulsh ndditionul documents or statements for the record of
your hearing in Globe.

FOR THE BECORD REGARDING WINDS

 my testimony 1 promised to furnish rou with additional data on wind.
wpeeds quring the 1968 spray project. While windspesd was messured by 1k
troject Alr Officer who uved a pocket anetiomoter, no tecotd of observations
was made. He did, however, malutain a record of apulieation fizht thnes
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which shows when the work was shut down due to winds exceeding 10 miles
per bour. The following table summarizes these importunt times from this

record ;

Date Time ‘Remarks
L1965 . . 1505 Shutdown (wind axceeds 16 m.p.h.).
iﬁ:: § 1989 .. . 1763 Resuma ontrations (wind below maximum).
Jung B, 1969 ___. 1935  End operation for day,
Juns 9, 1959 .. 1018 Shutdown {wind axceeds 10 m.p.h.),
€ad opacation for day,
June 19,1998, ... . . s Do,

June 11, 1969 . e 1250 Do.

Recentize allegations of “gate winds™ durlng application have heenn made, it is
of fnterest to compate the above shut-down times with winds recorded at the
Globe Fire Weather Station. The Globe Station records are for observationg
made only once daily at 1300 hours, but do not indicate the presence of "gale
winds" on any day of the projeet. These 1300 hours observations are as fol-
lows:

Oate Direction Spsed (m.p.h)
June §. .- 5
June 9. 16
June 10_, ., ves i
LT 2P ) [

Ag can be seen from the two tables, the only day ou which applications
extended berond 1300 hours was June 8, when the 1300 hours gbservation was
only ¥ miies per hour. The June 11 shot-down time of 1250 honrs wouid tend
to infer that winds did possibly exceed 10 mlles per hour when compared with
the 1300 hours observation of 16 miles per hour, Rtanger Mochn has stated
that winds did not exceed 10 miles per hour in the area of the spray applica-
tion, and this i8 quite possible since spray work was high up in Russeil Gulch,
in the lee of sheltering mountaing to the Southiwest, on that date.

OTHER ITEMS FOR THE RECORD

Additional coples of the Forest Sorvice Interim Dosltion Statement and of
the map showing the limit of infrared detection of dead and distressed vegeta-
tion {as of October 1969) are enclosed for the record.

As I reeall, Professor Galston asked for additional information on the 3-Bar
resenrch studies related to water rleld. Since the Interim Posttion Statement
digests these, I suggest that the Statement will serve for the record, but would
be glad to arcange for you or for Dr. Galston to recelve a copy of the rough
draft of the manuseript referenced in the Statement.

Since the herbicide container converted to a trash barrel, and found in Eell-
ner Canyon during your field tour, became n matter of importance to the
press, the following additionnl information may serve as a useful insertion for
the record: (1) The Dow Chemical Company label does mot specify that the
contalner be destroyed (copy of specimen label enclosed) : {(2) As n mniter of
good practice, swe prefer that all pesticide contalners not be reused, and when
it was found that trash barrels were being made of the containers by the
Globe Distriet, the Reglonal Foreater directed by memorandum on Janunry 29
that all Southwestern Region Ranger Districts discontinue such uses; (3)
Ranger Moehn, in response to the Regional Forester's direction, had all such
trash barrels picked up earlier in the week of your visit; (4) preseuce of the
container in the ereek at the Kellner recreation area cannot be explained by
District personnel who were in the area and bad not sevn it prior to your field
tour; (33 the container had been washed with water and detergeut prior to
painting for use ns a trash barrel.
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Also on your field tour, there scemed to be some misunderstapding regarding
applicatlon of herblclde to the live stream in Kellner Capyon. While the
stroam was flowing when you were in the aven, it was not a live stream at the
point visited at the time of application. We do pot deny that some lerbicide
may have drifted to live streamis, ns evidenced by some tip datmage to trees in
the Kellner Recreation Area where there was a live stream, but that drift
actually reached the water has not been established.

White the Interdepartmental Panel of Seclentists headed by Dr. Fred H.
tuehiviey arrived following your hearing, their findings are of pufliclent tmpor-
tance to the matter vnder cousideration, that we desire to have the enclosed
press yelease issved by them ipserted in the record.

It was a pleasure working with you and Mr. Riddleberger during your visit.
It the Forest Service can be of any Iurther assistance, please let us know. We
will appreciate recetving three coples of the hearing record when available.

Stocerely,
Jogn M. Pierovica,
Assistant Regionel Forester.

$-820-T0-10
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FORST SZRVICS IKTSRIN POSITION: KSLLNR CAFYOH-

RUSSILL GULCY HIRBICIDI SPRAY PROJZCT /D TS SOUTHWISTERY

REGIOM CHAR/RRAL PROGRA, Fe.ruwary 9, 1970 .
IRTRODUCTION

Bacrround on Kelluner Convon-Rugsell Sulch Project

The Kellner Canyon-Russzll Gulch Project is a part of the Chaparral
banacement Progrom of the Tonto Mational Forest. Tne priszary osjectlive
of this project is to iuprove water rield, but other prorom objectives
and resultin: bdenefits ore intinied to ce met as well. Ioproved

water ;ield end other Chaparral Program otjectives are discussed below.

This project wes initiated in 1935 followin; extensive local discuasiong
and & pross raleass vhicl appeared in tie local paper. Rather then

the vsual vroctice of applying proscoritzd fire ws {he inltial treais
ment, herbicides were uszd. Tels was Lecause of the Xnowa tendene:

for streams in this area Lo produca Tl2sh floods; hervlelde treac=

went was considared o D2 unitkely to contrisute to flooding, wiasrees
lar;e sreas tregsed vy fire coald.

Chemicals used in this project are listed by year of use in Tabls 1,
wnich is arpanded. Taese cre all Federslly Registered Cowpounds
and verz applied in leepins with the luws and label instruciions
governing vheir saf: use.

Following the 1509 Application of Merovicide, Tonto Forest Supervisor
Rorert Courtnay received o complzint in the form of a petition

searing 154 sigratures of veople in and near Glovs, Arizona. Followin:
the initisl complaint, Courtnasy requested a team of qualifisd fndividun::
to visit th2 erea for a -sensral assessment of allered heruicide

dampie. This ieam reported some limited damdge to vegetation on
certein private propertizs.

Chaparrel Mana-sment Objeciives

Ovjecuives of managing chaparral on the Southwestern Hational Forests
are to:

L. Improve weter quality end yield throush yeduciions of the
perantial for sellmaniasion followine wildfirs and throuch
YL ILNn LN sl et tangilonnly 5248
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3. To improve wildlife habitas throush crcation of additional
ed;e offect ond through meintenance of vizor and new prowth
in d=ziravle speeles,

4. To reduce the hizin costs of protecting chaparryal from wildfires
througn the establisnwent of bresis in hoev, fuel continuit;,
maring it more vogssivle to avert fires of conflagration propor-
tions.

5. To increase Torafe production for wildlife and livestock
throuzh the rolease of natlve grasses and the establishment -
of now prass stands.

&, To improve access for both the observer of wildlife and the
hunter throuzih a system of neare-prinitive roads to siraie;ice
fire contrel locations and throusi the openings that will
result in treated areas.

It is Intended that each of the adove opjectives will be mat throuch
tultiple Use Coordination Procedures. These require that rescrdless
of the pritary purpose oi anry project, proper consideration Le ziven
to other forast uses end veluss. Becsuse of the intense interest in
iwproving Southearsstern woter quallty and yield, toih Federal watershed
vanagement and cooparator funds have been made ovallavle for this worl:
a5 a primayy purg®ie. Eeach of the ovjeciives of chaparral management
is fairly well uwnucrsiood Ly the interested public except for this onc
of laproveniznt in water yield. BEven some cxports have, untll recently,
siscounted the potentlal for aupgmentias water supplics through alteration
of shrud cover in the chaparral type.

such of the research leading to improwved understanding of the potential
sor additional water has been done on the 3-Ear Experimental.iatersheds
near Roosevelt Iem on the Tonto Hlational Forast, Work there was begun
in 1956, ‘Iwo reports from this worik are of particulasr interest,

Page, C.P., and P.A. Ingebo, 1965, "Burned chaparral to grass:
carly effects on vwater and scdivent yields rom two granitic
goil vatersheds in Arizona,” Proceedings .Ii'ltu Annual Arizona
Hatersted &mposium, & pp illus.

Hibbert, Alden R., Unpublished 1970 kanuscript on file with
Rocky Mountain Forest and Range Bxperiment Station: “Increases
in stmamrlow vary with roinfall after converting brush to grass.”

~a latter report is eiied because 1t ceontains dato not previously
e 3‘1aolc wbich are regarded as more reliable (due to additional yeers
3:rc..:n.l.‘low weasurcuent) and vaich fndicabe creater prosise of
vad water yields than previous), cupectod. Increases due to
.v,' :rshcd treatment have varied frow 1.5 erea inches to 14.0 ares
~:x28.  The two test watersheds averaged an increase in water yield,
s.r sha peried 1959 throush 1969, of from & to { area inches.
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Pro-ress end Dirsetion of Siudigz--The Kellnoy Convon-Russell Guleh Protfocy

Pasi Foress Mo. 1 end fo, 2 (Comnloted Horik)

The first two toens to examine the erep were concerned with visually
detectoole effecis of the 1449 herdicide application. Due to the
similarity of some inp2cbt and descase gymptoms to sywptons of herbiclde
effects, the second fcom included spa2elelists in cntomoloys; and plant
patiolozr. I: was on the “esis of this seewm's Tindlngs that many
plants allszed vo be dawased from heriaicide drift were deterwined to
te affected Ly other causcs.

I¢ should %o noted that while all complainants have veen advised of
Forest Service claim-for-darape procedurss, onl one forwval claim has
veen filed. Taols claim was not for properities identifled as damaped
in the Tasi Force ilo. 2 Reoport, end has thus beon disallowed,

Infrared Pacto~rarni and Intererctation for
Digtrassaa Ye-emstion Udori I Pro-razs)

Wnile the second Tas: Force reporied that some visually deteciatle
hervicide arift ned ozeurrad frow the 1930 spray prodect, entending
epproxiinatzly one=fourih nile north of the project, thelr asscespent
did not include previocus jears' cifecis, nor was 1t concorned with
delineation of the sprayed area 85 a wiole.

In order to more scouretely define the liuits of herticide effect on
plants from zll years of sprarin;, asrial infrarcd photosraphy has

oeen omplosed, Interpretation of these acrial photoraphs has made
possicle e prelivinar: dolineation of the exterior boundary of dastrossed
and dead veretetion. Poth the visurlly devected drift line reported

%y Task Force Ho. 2 and the Ixternal Limit of Infrared-detectad
distressed end dead vezetation are snown on the appended PROLINTUARY
uep. It s ixportant to note that internzl exclusions have not veen
delineated and tihet fleld verificmtions are not yet cowpleted Tor

the infrared interpretavion.

Environmentel Effects {Wérk in Prosress)

Wori: is underwa; in this etudr %0 essess the total offect of the
Kellner Canyon=Russell Gulch Project on the environmeni. Some of
the Aoy considcrations included in this stady are listed below.

1. Possivle furthr 2vidence of drift of herbiclie swvra-s
thicy i Ju, sariicldas LIl RS arc oouesoed in soil
BALDLUS 1OV 00 W2 TTQSfet aprea.  Iniolsl soil sanpling
was uwithin tile project and on two transcets toward the
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northeast corner of the project. Tnis corner was selected
as the best to teat the hypothesls thot soil residues from
drif't might ¢ found, since prevailing winds are from the
Bouthwest.

Initial lavorntory analysis reporis have indicated low
concentrations of Silvex and 2, 4-D at sone locations
(maxirun detected concentrailen off the project o date is
0.16 p.p.m. Bilvex). Espesially ai these low levels

of concentratvlon, it i3 possinle that other sources of
contgmination zny induce "backcround” which could lead to
erroncous conclusions. . For this reason, we are procesding
to cross-check analysis procedurss while, ot the same tinme,
videspreed sampling north of the project is scheduled,

It would bé prematute to reach any conclusion regarding
arift at this tinme.

2, Herbiclde levols in water semples. VYater sempling and
analyses have vesn uaderwes for some time, Project methods
called for interrupiion of application at all stream channel
eroasinzs, and as ior as wea have deen ausle to determine,
no herb>izide wos gprlied directly o water, Some soil-
leaching and runofi is to te expacted. ALl samples we have
taken, or talen by private individuals and brought to our
attention, are less than the Federal water quality criterion
ef 0,1 p.p.m. L/

3. Bffect of Treatment on Esthetics. While it is evident the
dead veretation over this area is noi pleasing, our concern
here is with the neut needed sieps to actually provide
enhancement of the scenic resource. It is sometimes necessary
to tolerate temporary degradation of the appearance of an
area as & cost of ultimate improvement. This study is
intended to better define toleratle limits, explore alterna-
tives, and recommend treatments ito completion. Concurrently,
ve are &ssessing the past, present, and vrojected fire
hazard in order $o build conflagration control concepts
into the landscape design.

h. Effects on Animels and Plants., Initial observations by
Vildlife experts nave shown no marked effect upon wildlife.

-/ Surface water criteria for public water supplies tavle appearing in:
Yater Qualit: Critaria issued as a report to the Secretary of
Tuterior, Avril 1, 1900, and published oy the Pederal Water
Pollution Control Adrinistration.
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On the other band, repeated clairs have attributed varlied
maladies of huwanns and anivals to the project's herbicide
sprays. Lackins private modical historles or other solid
bases for evaluntion, we telleve it morc sound to rely on
puulished resulic of laboratorw tcsts. These are to b
used in determining expected offects on anicals for rates
of epplication used. Yet to be published ladoratory

resulis are needed to complete fois study as it rclates to
animals.

A further consideratlon of this study ig that for proper
perspactive, all of the envirommentel influcences on the area
must Ve weighed. Two examples help to vriag this need to
focus., One is ithe frequent presance of gmojie froo nsarvy
steltering operations, especially when an joversion and
northuest vinds comvine $o produce a thicit sccummlation in
the Lesin rorta of the Pinel lounialns. The othor ls
househokd and indusipial uwges of nersicides which way

heve Induced cdditional residues Into the affected area,

Vhile neithar the elfzct of possible air pellution in the
arco nor the possicle contoninnitlon oy other hervlelde uses
are known, their isportance as suspect environmental effects
cannot te discounted.

FOREAT SShVICS POSITION

We share deeply the coacern of the people in this area with their
cnviroarmens. The Forest Bervice has noe intontion of persuing a course
which wil) adversaly offoct the health ond safety of its Hational
Forest nzi-nbors, nor which will pormanently detract from the seconie
or other qualitics of tho Forests. :

It 1s our wosition thet the studies we have underwayr, as well as ,
the outeore of public wueetings conczrned with hertiecides and with L
the overall conduct or the chaparral prooram, =usi dztermine the
ulsirate docision on dofermens. For this roason, we believe it

would be provaturs to stote at this tinme either when the delerment

nay ve llfsed, or what now suldelines wiill e followed.

It is our furthor position that it would be unwisc to base declsions
on the future use of the hervieldes eeployed, solel:r upon alleged or
sugpaeted effccis in the vicinity of the Rellner Canyon-Bussell Culen
Froject. Thoere are many enviromscnial influences operating in this
arza which must be betuor wnderstosd. Also, man of ihe quastions
raiscd atout thess cheaieal compouwis can we resolved only through
carefull: controilsd lavorator. ecxperiments.
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PRESS RELEASE = Pebruary 20, 1970
Government Inte:fdepartnentnl Panel of Bci.égth'é-

The panel 1s carefully exsmiaing the evidence collected during
ite viait. The st.uclr vill continue and will include analyees of
the numerous ump.los of bloed, sofl, vater, fruit end plante for
the herbicides, a possible conteminant (dioxin), as well as various
agents producing disease is man, snimals and plants. Hovever, to date,
ve con surmarize s few of our findings as followe:

1. The application of herbicides in the Pinal Mountains near
Globa, Arizons vas made by the Tonto Hational Forest starting in
1965. The most recent application of the herbicide was nade by
helicopter on June 8, 9, 10 and 11, 1969,

2. The materials used in the treatments 4in 1965, 1966, 1968 and
1969 included 2,bk-D, 2,4,5-T, and silvex, These chemicals came
trom different sources. In 1969, 30 gallons of 2,4,5-T produced by
the Hercules Chenical Company and 935 gallons of silvex produced by
the Dow Chemical Company vere used. The silvex is reported by Dov
Chetical Coapany to ccntain less tha.r.lt 1 ppm of the dioxin. Analyses
vill be nade of mllvex and the other herbleldes for dioxin and the

active berbicide ingrediente,

ir.
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3, Thers are reporta of the aircraft flying over privete properties
but not epraying; and other reports of the herbicvide being applied
Juet ocutside the project area, There iz clear evidence of 4rift of
the berbicides on a number of planta on some of the nearby properties.

. Human {llnesses have been reported by several residents o the
Globe region. Many of the reisideats with complaints were intervieved
by & medical member of the panel, These are complaints that commonly
ocour in the normal population; the eye irritation in one individual
nay be related to the spraying. HNine doctors I#erdng the area of
Globe vere intervieved and there vas generszl agreement that thers
had been no significant incresse {n human ilinese related to the
spraying. However, blood samples vere obtained and additionsl
studies are planned to verify or rule cut this poseibility,

5. Reports rfrom the wildlife specialistes indicate no significant
effects on birds, Qeer, and other vildlife. There are reports of
reductions of birds on a few properties but there are other reports
that bird and other wildlife populatione ino and ne;r the projeet area
are normal,

6. Information obtalned from owners of livestock snd cbservations
of aniopals did not indicate any illnesses that do not cmh occur
in other regiopa, It is doubtful that the spraying of the herbdicides
or dioxin caused the afflictions in the goat and duck because the
goat vas born belore the treatxant and the duck was batehed about b

miles avay from the trested area.
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T. There vas avidence of voody plant mortality from root rot,
and also vipible damage to certain yard trees from several kinda
of insects and voodpeckers or sapsuckers. Other plant injuries
were observed that eppeared to be caused by lov soil molsture,
air pollution end unusuel soil properties.

8. The phenoxy herdicides folloving normal use dd not usually
peraist for more then 8 monthe in woll and water. Additicnal
snalyses are in progress o detemine_ the presence or absence of

herbleides.’

Senator Harr, We are adjourned to resume on the 15th of this
month in this room,

(Whereupon, at 5:15 p.m., the Subcommittee was adjourned, to
resume on April 15, 1970.?
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