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Enclosed please find a copy of the paper I will be presenting at
the 20 March meeting. For your information, T am including a very
brief Vita below. I look forward to the session and to your comments,
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DEFOLTATION IN VIETNAM;
THE CONTROVERSTAL WEAPON>

One of the most debated tactics used in the Vietnam conflict was
the use of chemicals to defoliate trees and to destiroy crops. Although
herbicide use 2s a weapon lasted less than a decade, 1962 to 1971, it
aroused intense controversy, both in United States government circles
and around the world. Initially the debate raged over the questions of
environmental impact and long-term ecological effects of repeated
chemical use, Later, issues of genetic modification and of physical
injury to human beings became the main concern of those opposing
chemical weaponry, More recently, the controversy has been reborn
following claims of some American veterans of Vietnam service that
contact with certain herbicides has resulted in various physical dis-
abilities. The subject is further confused by current accusations
that the Soviet Union has used toxic chemicals in laos, Kampuchea, and
Afghanistan.2 Not since the use of atomic weapons in Japan during
World War II has a weapon of war sroused so much public interest.

Chemical weapons are not new to warfare. The Spartans created
poisonous, choking chemical fumes by burning wood saturated with piteh
and sulphur during the Peloponnesian Wars, and the Syrian Callinicus (kd_{_{! ek
helped save the Fastern Roman Empire during the eighth century A.D.,
with an inflammable chemical known as "Greek fire," a predecessor of
the 1942 invention of napalm.3 The best known chemical weapons, of

course, are the poison gases of World War I.
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Nor is the idea of using ehewiesd defoliants as a combat weapon
a new concept. During World War IT, United States' forces in the
Pacific theater used phosphorus munitions to expose Japanese cave and
tunnel entrances by burning away natural and artificiasl vegetable cover,
Army chemical experts at Camp Detrick, Maryland, also experimented with
the use of plant growth-regulating compounds, although none were used
in combat due to official concern that the United States might be
accused of conducting chemical warfare,in violation of President
Roosevelt's pledge that we would not be the first to do so. In the
chemical equivalent of "swords into plowshares,” one of the Camp Detrick
developments, the highly effective 2,u-dichlor?Lhenoxqécetic acid
(2,4-D), found wide application in tﬁa postwar agricultural market as &
weed control agent.a
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Not until the 1960s, did the World War IT line of experimentation
produce an sffective military weapon. In 1961, the government of South
Vietnam was engaged in an increasingly difficult civil war with insurgent
forces known as the Viet Cong, a psjorative term coined by the govern-
ment to refer to communist-backed forces in particular, and to anti-
government opposition in general. The heavily forested terrain of
Vietnam afforded the Viet Cong excellent concealment, allowing rapid
movement of men and supplies with virtual 1mpun1ty; Because the Viet
Cong needed forests to hide base camps, infiltration routes, and ambush
sites, the Diem government asked for American assistance in developing
a chemical program to clear iinea-of-communications, axpose enemy

strongholds, and destroy Viet Cong food supplies., Forerunner of this
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proposal was the limited defoliation and food control program used by
the British in their 1948-1962 campaign against terrorists in Malaya.>

Following a brief trial program under the Joint US/Vietnamese
Combat Development and Test Center in mid-1961 (Project Agile),
President Kennedy authorized a limited number of specially modified
Air Force C-123 transports to go to Southeast Asia for operational
evaluation, under the code-name RANCH HAND. The defolisnt chemicals
to be used were highly concentrated mixtures of common herbicides
already in extensive use in American agriculture and forestry, including
2,4-D, The sircraft and crews, however, were restrimted to defoliation
missions only; Vietnamese planes and pﬁﬂbts would fly the crop destruc-
tion sortiaa.6

For the next two years, RANCH HAND suffered a “stop #nd go"
existence as one committee after another evaluated the program, Finally,
in mid-1964, RANCH HAND wag changed from a temporary organiszation to a
permanent unit within the Pacific Air Forces structure, indicating
acceptance of the spray concept. Almost immediately afierwards, the
spray detachment was assigned primary responsibility for the formerly
all-Vietnamese crop destruction mission, and additional aireraft and
crews were programed into the unit., Ground force commanders enthus-
lastically accepted the increased visibility and protection offered by
defoliant operations, while government officials cited Viet Cong food
shortages as evidence of the effectiveness of the crop destruction
program. Requests for herbicide missions soared as increasing numbers

of United States ground combat forcea were committed to the Southeast




Asian conflict.?

From a modest sixty sorties dispensing less than fifty-thousand
gallons of herbicides in 1962, RANCH HAND flights grew at an annual
rate of nearly 300 percent for the next five years, Herbicide
operations finally peaked in 1967 with over 6800 sorties dispensing
almost five million gallons of chemicals, During this period, the
spray unlit grew from & minimum of two aircraft to an over-sized
nineteen-plane organization, the 12th Air Commando Squadron, Because
the UC~123s flew at treetop level and minimum airspeed, they were
particularly vulnerable to enemy groundfire, One measure of the
effectiveness of the herbicide program was the enemy's efforts to stop
the spray planes; by the end of 1967, spray planes had been hit by
enemy fire over 2700 times and the unit had lost six aircraft. Seven-
teen RANCH HANDs were killed and a high percentage of crey members were
wounded at least once-—RANCH HAND became known as the most shot at Alr
Force unit in Vietnnm.8

Forecasts for 1968 and subsequent years predicted annual herbicide
consumption of at least ten million gallons, an amount in excess of
existing industrial capacity. The Department of Defense was forced to
take steps to preempt the entire United States production of 2,4-D and
2,4,5-T under the Defense Production Act of 1950, ever—tire—ovbjestions
ef—-tire—Departneni—of-Agriculiure—snd—the—farm—tobby.. A 1967 program
evaluation indicated that a minimum of thirty-two modified C-123s
would be needed to meet planned objectives for the next two years; even

so, fiald requirements for herbicide operations exceeded capacity by
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Instead of the expected increase, 1968 saw a reduction in RANCH
BAND operations. Part of the reason for the decrease was diversion of
spray aircraft to an airlift role for several weeks during the Viet
Cong's Tet offensive, but more influential was the American government's
reaction to increasing political pressure concerning its participation
in crop destruction. By late 1968, the emphasis away from fxfo‘; targets
bacame evident as 95 percent of the sortles were axpended on defoliation
missions, a ratio maintained during the following year., Total sorties
in 1969 continued to decrease, despite an organizational expansion
which peaked at thirty-three aircraft.lo

In Novembar 1969, phase-down of RANCH HAND began with the perma-
nent transfer of nineteen aircraft to airlift units, The squadron was
further reduced to eight spray planes when MACV's (Military Assistance
Command, Vietnam) $27 willion request for fiscal year 1971 herbicide
funds was cut to only $3 million by the Secretary of Defense in early
1970. Also affectdng the RANCH HAND mission was the Apri} order
suspending use of the primary defoliant chemical, herbici&a "orange."
Within two months, the supply of the alternate defoliant, *white," was
nearly exhausted; with herbicides n§ longer being procured, the
remaining "white" and a limited stock of "blue,” the anti-crop chemical,
were reserved for only high priority targets., The final Air Force
herbleide mlssion was flown in Vietnam on 7 January 1971, exactly nine
years from the time that the first UC-123 arrived for duty at Saigon's
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Tan §on Nhut Airport. The termination of the herbicde weapons system,
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however, did not end the controversy over its use,

Not everyoneﬁi%reed with th;:?§61 decision to send Americen spray
planes to Vietnam. Senior officials in both the State and Defense
Departments opposed the program, primarily on the grounds that it
would provide the communist world with an excellent propagands vehicle
~pradictably accusing the United States of chemical warfare. The
American Awbassador to Saigon, Frederick E, Nolting, suggested
disquising the spray planes as civilian aircraft and having the Air
Force crew members wear "civies,” a suggestion rejected by Deputy
Defen#s Secretiary Roswell Gilpatric., Roger Hilsman, Depduty Secretary
of State for Far Eastern Affairs, and General Lyman L. Lemnitzer, Army
Chief of Staff, felt that no advantage could be gained by crop destruc-
tlon unless the Viet Cong could be totally isolated from the civilian
community. Later, when the United States took over the crop program
from the Vietnamese, Hilsman warned that "the underfed people of South
East [ sic 7 Asia would never understand this act by a country with
surplus food."12

When the spray planes were finally dispatched to Vietnam, Defense
Department officlals went to great lengths to avoid publicity, even to
the axtent of parking the airecraft in the access-limited security area
of the Vietnamese Premier's "anticoup” sguadron at the Saigon airport.
American crewmen had to sign a statement promising not to divulge their
mission and they were brlefed that in event of their capture, the
American government wgg}E deny their status. American sircraft on crop
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destruction missions h«d—to-uss‘Vietnamasa Alr Force insignia rather




than their own. Again, Hilsman disagreed with the secrecy policy,
arguing that the United States was too concerned about the political
costs of a justified violation of the Geneva Accords and that the
President was too concerned about adverse press reaction. Secretary
of State Dean Rusk also urged that the mission be publicized, although
he wanted the anncuncement to come from the Vietnamese government,
emphasizing that the herbicide program was under their control and at
their request.13
Not unsurprisingly, the strongest initial reactions came from
those elements against whom the operation was directed, the Viet Cong
and their supporters, the North Vietnamese. The United States and
South Vietnam were accused of "'impairing [the/ health of tens of
thousands of people' by chemical warfare."lu English language broad-
casts from Hanol regularly reported that "poison sprays” were causing
skin eruptions, hemorrheging, paralysis, blindness, and even death
amonglexposed animals and people. At various “"world conferences,"
North Vietnamese experts testified to the adverse physical and environ-
mental effects of the chemicals used. In 1966, "Joseph Mary Ho Hue Ba,
Catholic representative of the National Liberation Front, charged that
the U.S. use of defoliants and herbicides was killing newborn babias.“ls
The Soviet Union echoed the accusations against the United States,
The Soviet newspaper Izvestia frequently reported that the United States
Alr Force was using "poison gas" in South Vietnam and Tass, the Soviet
press agency, called for an international investigation of American use

of poisonous substances against civilians. Cuba's criticisms were




graphhcally illustrated by issuing a series of postage stamps entitled
"Geno%ide in Vietnam.” One of the stamps showed the bodies of several
Vietnamese, presumably dead or dying due to chemical warfare by the
United States.16 Russian propaganda peaked in 1971 when Soviet
Engin%er Major L. Nechayuk claimed that during the "perfidious operation
- .;massiVe spraying killed all forms of life—plants, birds, animals,
and e&en human beings.,” Calling them "barbarians," Nechayuk charged the
Ameri%ans with flagrant violation of the elemental standards of human
conduct and international law, citing the Geneva Protocol of 1925.1?
hot all the criticism of American policies came from individuals
in th% communist bloc countries. Lord Russell of Great Britain compared
the u%e of napalm and herbicides in Southeast Asia to the illegal and
1mmor%1 warfare of Germany and Japan in World War II. The head of the
Japan%ae Science Council's Agronomy Section, Yoichi Fukushima, claimed ;
that Tappnlling inhumane acts” had ruined over 3.8 million acres of
land,jdestroyed more than 13,000 livestock, and killed ov#r 1,000
pessants in Vietnam.ls Tn 1966, Lord Russell sponsored an "inter-
national war crimes tribunal” to "try" American political leaders in
absen}ia for various crimes, including "the use of polson chemicals
again#t innocent victims."19 The trial, paneled by leading world
leftigts, served merely as a reiteration of communist propaganda., §
"Documentary evidence" promised by Russell proved to be no more than
unsubstantiated statements by several Vietnamese and the diary of a
20

North Vietnamese "“doctor."

Reports of the irial, however, helped refocus the attention of




American sclentists on the herbicide issue. The 1962 publication of

Rachel Carson's Silent Spring had aroused widespread apprehension over

the blological and ecological impact of pesticides, but she also warned
of unknown consequences of using weedkillers—"The full maturing of
whatever seeds of malignancy have been sown by these chemicals is yet
to coma."z1 Carson was referring to common domestic weadkillers, but

two of the chemicals she specifically mentioned, 2,4~D and 2,4,5-T,

were primary ingrediants in the military herbicides used 4n Vietnam.zz
1966, the American scientific community was becoming equally
concerned over the extensive use of herbicides, particularly in Vietnam.

Numerous articles and letters appeared in publications such as

Scientific Research, Scientific American, Environment, and the Bulletin

of thL Atomic Scientists, Both the American Association for the

Advan%ement of Science (AAAS) and the Society for Social Responsibility
in Sctence sent lnvestigatory teams to Vietnam. The subsequent reports
of these teams were critical of the impact of herbicidal use in South-
east Asia, and the AAAS Herbicide Assessment Commission recommended
further in-depth, long-range study.23

The United States government also funded several special herbicide
investigations. 1In response to the growing world-wide controversy, the
Depar#ment of Defense contracted for an assessment of the ecological

impncF of herbicides by the Midwest Research Institute in 1967. This
|
study} however, only involved state-of-the-art knowledge review, with-

out a#tual visitation to Vietnam or experimental duplication of

effec*s.za MRI also apparently was not privy to most of the current,
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classified data available from actual operations in Vietnam. As a
result, MRI’'s report provided little new information.

In February 1968, Dr. Fred H. Tschirley of the Department of
Agriculture made a trip to Vietnam to study the ecological results of

the defollation program. Although Tschirley observed some ecological

damage, he recommeonded a scientific long-range study as the only method
of accurately evaluating rasults.25 The agriculture expert's trip did
not include any investigation of the blological aspects of human
exposure to herbicides,

n 1969, continuing reports that some birth defpcts among
Vietnamese women could be attributed to contact with defoliation agents
led the National Cancer Institute to commission a special study of
possible carcinogenic (cancer-producing) and teratogenic (fetus-
deforming) properties of herbicides. This investigation indicated that
in the manufacturing process of one of the defoliant chemicals, 2,4,5-T,
the active ingredisnt produced a trace contaminant which could be
assoeiated with a significant increase in fetus abnormalities among
laboratory animals, As a result of this initial study, the qgkfense
Depariment directed that herbicide "orange," which contaiﬁad this
chemical, be limited to use only in "areas remote from populai’.i.on.“z6
When a following study by the National Institute of Environmental
Health Sclences supported the Cancer Institute's findings, the use of
"orange” was suspended indefinitely. While the remaining herbicides
used in Southeast Asia did not contain 2,4,5-T, the unfavorable press

associated with the birth defect issue, coupled with the generally
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unfavorable political view of the war overall, caused the Defense
Deparftment to withdraw the entire aerial spray operation within the
year.z?

Ordinarily, elimination of the program would have besn the end of
the story, except for scholarly studies by historians and ecologists,

By the mid-1970s, however, American veterans of Vietnam began com~
plaining in increasing numbers of various physical and genetlc problens,
which| they attributed to exposure to 2,4,5-T, popularized in the media
as "Agent Orange.” Initially, the Veterans Administration dented these
disabllity claims, but the numbers of claimants and widespread publieity
eventhally forced recognition that a problem might exiat.zs The resc-
lution of the issue depended on two things: scisntific determinstion of

the long-term health effects of exposure to “Agent Orange” and adequate

documentation of the nature and degres of this exposure on the part of
individual veterans. The former was difficult and requires an extended
period of time; the latter was almost impossible.

purred on by the filing of several lawsuits by various veterauns
groups, hearings have been held by Congress, epidemiological studies
have been mandated, and a White House interagency work group formed to
coordinate and monitor the agency efforts, These efforts continue
today, The most promising study is the review of the health and
phyaiéal state of the nearly 1200 RANCH HAND veterans, whose herbicide
exposure can be reasonably well documented. Also underway are Veterans
Administration screening tests, a study of birth defects by the Center

for Disease Control, development of an epidemiological stiudy of




veterans by the UCLA Scheol of Public Health, and a number of follow

12

up investigations of various industrial sccidents resulting in herbicide

29

exposure of workers,
None of these efforts will provide an immediate answer to the

questions which have been raised; indeed, it is likely that scisnce
Will pot be able to answer all of the questions, Regardless of the

eventnal findings, some will dismiss them as biased, irrelevant, or

inconplusive. More than ten ysars after the last lumbering transport

plane| laid a fine mist of chemicals over the Vietnam Jungle, the public

controversy shows no sign of abating. Perhaps more importantly, media

headlines about “"chemical warfare" and "Agent Orange” may have obscured

the topic of military effectiveness, Ecological concerns over the

death| of trees or denuding of acreage have masked the question of how

many American and Vietnamese lives were saved by the project. It is
ironié that a unique weapon of war, designed to cause neither wounds

nor death to people, should have generated so much controversy. The

issue|of herbicides as a weapon, like the Vietnam War itself, has been

clouded by emotionalism, propaganda, and politics, and can be expected

to so|continue for the forseeable future.
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DEFOLTATION IN VIETNAM: THE CONTROVERSIAL WEAP0N1

One of the most debated tactics used in the recent Vietnam Wi +HT-7%
conflict was the uee—ef-chemteals—io defoliaﬁ?utg:es and destroy crops,
Although dhe herbicide woapons_gggiam lasted less that a decade, 1962
to 1971, it aroused intense controversy, both within United States
government circles and in—the-oeumunity around the world. Initially
the debate raged over the questions of anvironmental impact and long-
term ecological effects of repeated chem%}al use, Later, the issues of
genetic modification aan;hysical injury to human beings became the vwafhc;Fz::in
More recently, the
controversy has been reborn following claims of some American veterans
of Vietnam service that contact with certain herbicides has resulted in
various physical disabilities. The subject is further confused by
current accusations that the Soviet Union has used émtentionally toxic

Kampuchea, ,'
chemicals in Laog“and Afghanistan. Not since the use of atomic weapons
in Japan during World War II has a weapon of war aroused so much public
interest.

Chemical weapons are not new to warfare. The Spartans created
poisonous, choking chemical fumes Ey burning wood satusrated with pitch
and sulphur during the Poloponng%ién Wars, and the Syrian Callinicus
helped save the Easiern Roman Empire during the eighth century A.D. with
an inflammable chemical known as “Greek fire," a predecessor of the 1942

invention of napalm.3 The best-known chemical weapons, of course, are

the poison gases of World War I,
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Nor is the idea of using chemical defoliants as a combat weapon
a new concept. During World War II, United States' forces in the

Pagific theater used phosphorus munitions to expose Japanese cave and

tunnel entrances by burning away




natural and artificial vegetable cover. Army chemical experts at Camp
Detrick, Maryland, also experimented with the use of plant growth-
regulating compounds, although none were used in combat due to offical
concern that the United States might be accused of conducting chemical
warfare in violation of President Roosevelt's pledge that we would not
be the first to do so, In the chemical equig%lent of "swords into
plowshdires," one of the Camp ﬁbtrick developments, the highly effective
2,4-dichlorophenoxyacetic acid (2,4-D), found wide application in the
postwar agricultural market as a weed control‘agent.

Not until the 1960s did ﬁégr;brld War Ifr;;;erimentation :uuggnge *~
a viable military weapon. In 1961, the government of South Vietnam was
engaged in an increasingly &ifficult civil war with insurgent forces
known as the Viet Cong, a pejorative term coined by the government to
refer to communiatwbacked forces in particular,and to &I anti-government
opposition in general, The heavily forested terrain of Vietnam afforded
the Viet Cong excellent concealment, allowing rapid movement of men and
supplies with virtual impunity. Because the Viet Cong d;;gzaad—epen—%he-
forests to hide thmir base camps, infiltration routes, and ambush sites,
the Diem government asked for American assistance in developing a
chemical program to clear lines~of-communications and expose enemy
strongholds, Forerunner of this proposal was the limited defol;gtion
and food control program used by the British in their 19&8-19%%.cam—
paign against terrorists in Mxlaya.jﬁ

Following a brief trial program under the Joint US/Vietnamese
Combat Development and Test Center in mid-1961, President Kennedy

authorized a limited number of specilally modified Air Porce C-123




transports to go to Southeast Asia for operational avaluation, under
the code-name RANCH HAND. The defoliant chemgcals they would use were
highly concentrated mixtures of common herbicides a8lready in ex#ensive
use in American agriculture and forastnyf“#£:?:1:;§;ft and crews,
however, were restricted to defoliation missions only; Vietnamese planes
and pilots would fly the crop destruction sorties. ‘

For the next two ymsars, RANCH FAND suffered a "stop and go"
existence as one commitiee after another evaluated the program to-see
H-4t-was-effective. Finally, in wid-1964, RANCH HAND was changed from
a temporary duty organization to a permanent unit within the Pacific
Air Forces (PACAF) structure, indicating acceptance of the spray
concept, Almost immediately afterwards, the spray detachment was
assigned g:::l responsibility for the formerly all-Vietnamese crop

destruction mission, and additional aircraft and crews were programed

into the unit,
o H.g, rir
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: J‘ 6wever, sorties soared to 696

Ground force commanders enthusiastically sgsgepted the increased
visibility and protqﬁ%ion offered by defoliapt operations, while
government officials cited Viet Cong food shortages as evidence of the
effectiveness of the crop destruction program, Requests for herbicide
missions soared as increasing numbers of United States ground combat

7
forces were committed to the Southeast Asian conflict.




From a modest sixty sorties dispensing less than fifty-thousand
gallons of herbicides in 1962, RANCH HAND flights grew at an annual
rate of nearly 300 percent for the next five years. Herbicide
operations finally peaked in 1967 with over 6800 sorties dispensing
almost five million gallons of chemical, During this period, the spray
unit grew from a minimum of two aircraft to an over-sized nineteen-
plane squadron, the 12th Air Commando Squadron. Because the UC-123s
flew at treetop level and minimum airspeed, they were particularly
vulnerable to enemy groundfire. One measure of the effectiveness of
the herbicide program was the ensmy's efforts to stop the spray planes,
By the end of 1967, spray planes had been hit by enemy fire over 2700
times, and the unit had lost six aireraft. Seventeen RANCH HANDS were
killed and a high percentage of crew members were wounded at least
once~RANCH HAND became known as the most shot at Air Force unit in
Vietnams §

Forecasts for 1968 and subsequent years wers prsdictng annual
herbicide consumptiodﬁ iL:ﬁ;k::§~uf 10 million gallons, an amount in
oxcess of existing industrial capacity. The Depsartment of Defense was
forced to take steps to preempt the entire United States production of
2,4-D and 2,4,5-T under the Defense Production Act of 1950, over the
objections of the Department of Agriculture and the farm lobby, A 1967
program evaluation indicated that a minimum of tuﬂjty-two modified
C-123s would be needed to meet planned objectives for the next two
years; even 3o, field requirements for herbicide operations exceeded

capacity by 55 percent,
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Instead of the expected increame, 1968 saw a reduction in RANCH
HAND operations. Part of the reason for the decrease was diversion of spréy
aircraft to an airlift role for several weeks during the Viet Cong %
Tetl. offensive, but more significant was the American government's
reaction to increasing political pressure concerning its participation
in crop destruction. By late 1968, the emphasis away from crop
destruction becams evident as 95 percent of the sorties were experded
on defoiiation targets, a ratio maintained during the following year.
Total sorties in 1969 continued to decrease, despite an organizationa/
expansion which fdwediy peaked at thhJty-three airqrgft.la

’sm-"“’*
In November 1969, phase-down of RANCH HAND Began with the, transfer

(Pbibry Astipbed Coommand, Vichone)
of nineteen aircraft to airiift units. When MACV's, $27 million request
for fiscal year 1971 herbicide funds was cut to only $3 million by the
Secretary of Defense in early 1970, the squadron was further reduced
to six spray planes. Also affecting the RANCH HAND mission was the
Aprdl order suspending;ﬁgb of the primsry defoliant chemical, herbicide

Sopply 9 W abbenste dadliof, “whity
"Orange.” Within two months, the "“‘*z*ﬂS"’ﬂ?p%rhoi-ﬂwhatng_d|:;J| ™

was nearly exhausted; with herbicides no longer being procured, the

. ;ldi-cnp chaemreed 5
limited stock of "Blug" and the last of the "White" were reserved for

Friad

only high priority targets. The leet Air Force herbicide mission was
flown in Vietnam on 7 January 1971, exactly nine years from the time
thet the first UC-123 arrived for duty at Saigon's Tan Son Nhut Airport, y
The termination of the herbicide weapons system, however, did not end

the controversy over its use,
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Not everyone agreed with the 1861  decision to send American
spray planes to Vietmsm. Senior officials in both the State and
Defense Departments opposed the program, primarily on the grounds that
it would provide the communist world with an excellent propaganda
vehlcle—predictably accuggﬁng the United States of chemical warfare,
The American Ambassador to Saigon, Frederick E. Nolting, suggested
disguising the spray planes as civilian aircraft and having the Air
Force crew members wear “cigaes," a suggestion rejected by Deputy
Defense Secreotary Roswell Gidpatric., Roger Hilsman, Deputy Secretaty
of State for Far Hastern Affairs, and General Lyman L. Lemnitzer, Army
Chief of Staff, felt that no advantage could be gaiqﬂed by erop
destruction unless the VC could bs totally isclated from the civilian
community. Later, when the United States took¥over the erop program
from the Vietnamese, Hilsman warned that "the underfed people of 5@&?&
East [sic/ Asia would never understand this act by a country with
surplus food,." *

When the spray planes were finally dispatched to Vietnam, Defense
Department officials went to great lengths to avoid publieity, even
to the extent of parking the airoraft in the access-limited security
area of the Vietnamese Premier's “anti-coup" squadron at the Saigon
airport. American crewmen had to sign a statement promising not to
dii?hlge their mission and they were briefed that in eventﬂ:fdfgfifw‘
capture, the American government would deny their status, A Again, Hilsman
dotrtom rariws  Aod h senr Vieboiee Aie Fons  pmpivomy, x poln Mo P porer
disagreed with the secrecy policy, arguing that the United States was
too concerned about the political costs of a justified violation of

the Genera Accords and that the Presiflent was too concerned about

adverse press reaction. Secretary of State Dean Rusk also urged that

F]
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the mission be publicized, although he wanted the announcement to come

from the Vietnamese government, emphasizing that the herbicide program
"
was under their control and at their request.

Not unsurprisingly, the strongest initial reactions came from

ik

those elements against whom the operation was directed, the Neddemal
L&beyégizzémnnnt and thelr supporteris, the North Vietnamese. The

United States and South Vietnam were accused of "'impairing [the]

"
heslth of tens of thousands of pesople' by chemical warfare," English huguaje_

broadcasts from Hanoi regularly reported that "poilson sprays" were
causing skin eruptions, hemorrhaging, paralysis, blindness, and even
death among exposed animals and people. At various "world conferences,"
North Vietnamese experts testified to the adverse physical and environ-
mental effects of the chemicals used. In 1966, "Joseph Mary Ho Hue Ba,
Catholic representative of the National Liberation Front, charged that
the U.S, use of defoliants and herbicides was killing newborn babies."’;
The Soviet Unlon echoed the accusations against the United States.
The Soviet newspaper lazvestia frequently reported that the United States
Alx Force was using "poison gas" in South Vietnam and Tass, the Soviet
press agency, called for an international investigation of American
use of poisonous substances against civilians. Russian propaganda
;;oaked in 1971 when Soviet Engineer Major L. Nechayuk claimed that
during the "perfidious operation . . . massive spraying killed all forms
of 1life——plants. birds, animals, and even human beings." Calling them
"barbarians,” Nechayuk charged the Americans with flagrant violation
of the slemental standards of human conduct and internationsl law,

clting the Geneva Protocol of 1925.”

Cuba ,,-.g,,ﬂ.,,.,a(, itlactrabed Lo erifielims " L L
series ¢ /’“h"?‘ l'!"dr"""' ent it " Genesidde :J“"V‘"ﬁ*"“"':‘ Cuc
e thdmpr chewid  Ha bidive f Viduiosse dead  or dy ina
Aue o chomicad warfire Ag e Yedd st K
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Not all the criticism of American policies came from individuals
in the communist bloc countries., Lord Bertramd Russell of Great Britain
compared the use of napalm and herbicides in Southeast Asia to the
illegal and immoral warfare of Germany and Japan in World War IT. The
head of the Japanese Science Council's Agronomy Section, Yoichi Fukushima,
claimed that ""appalling inhumane acts” had ruined over 3.8 million
acres of land, destroyed more than 13,000 livestock, and killed over
1,000 peasants in Vietnamfr In 1966, lLord Russell aponggied an "inter-
national war crimes tribunal” to “try" American political leaders in
absentia for various crimes, including "the use of poison chemicals
against innocent victims."”The trial, panellhd by leading world leftists,

teitevation?

served merely as a reinterration of communist propaganda. "Documentary
evidence" promised by Russell proved to be no more than unsubstantiated
statements by several Vietnamese and the diary of a North Vietnamese
"doctor.” 20

Reports of the trial, however, helped refocus the attention of
the. American seientifi@iuanuuniiy on the herbicide issue, The 1962
publication of Rachel Carson's Silent Spring had aroused widespread
apprehension over the bioclogical and ecological impact 6f pesticides,
but she also warned of unknown consequences of using weedkillers-—
"The full maturing of whatever seeds of malignancy have been sown by
these chemicals is yet to come.“z’Carson was referring to common domestic
weedkillers, but two of the chemicals she specifically mentionsd, 2,4-D
and 2,4,5-T, were primary ingrediants in the military herbicides used
in Vietnam.zL
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By 1966, The American scientific community was becoming equally
concerned over the ex@ensive use of herbicides, particularly in Vietnam.
Numerous articles and letters appeared in publications such as

Scientific Research, Scientific American, Environment, and the

Bulletin of the Atomic Scientists. Both the American Association for

the Advancement of Science (AAAS) and the Society for Social
Responsibility in Science sent investigatory teams to Vietnam. The
subsequent reports of these teams were critical of the impact of
herbicidal use in Southeast Asia, and the AAAS Herbicide Assessment
Commission recommended further in-depth, long-range study.zz

The United States government also funded several apq;;aal herbicide
investigations., In response to the growing world-wide controversy,
the Depariment of Defense contracted for an assessment of the ecological
impact of herbicides by the Midwest Research Tnstitute in 1967. 'This
assessment, however, only involved state-of-the-art knowledge review,
without actual visitation to Vietnam or experimental duplication of
effeots?q MRI also apparently was not privy to most of the current,
classified data available from actual operations in Vietnam. As a
result, MRI's report provided little useful information. |

In February 1968, Dr. Fred H, Tschirley of the Department of
Agriculture made a trip to Vietnam to study the ecological results of
the defoliation program, Although Tschirley observed some ecological
damage, he recommended a scientific long-range study as the only method
of ggi;;iﬁaaluutiug the resultsff-The agricultural expert's trip did
not include any investigation of the biological aspects of humsn

exposure to herbicides,
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In 1969, contié%ng repprts that some birth defects among
Vietnamese women could be attributed to contact with defoliation agents
led the National Cancer Institute to commission a special study of
possible carcinogenic (cancer-producing) and teratogenic (fetus-
deforming) properties of herbicides. This investigation indicated that in
the manufé&uring process of one of the defoliant dhemicals, 2,4,5-T,
the active ingrediant produced a trace contaminant which could be
associated with a significant increase in fetus abnormalities among
laboratory animals., As a result of this initial study, the Department
of Defense directed that herbicide Orange, which contained this
chemlcal, be limited to use only in "areas remote from population.”
When a following study by the National Institute of Environmental
Health Sciences supported the Cancer Institute's findings, the use of
Orange was suspended indefiy;tely.ﬁfitg remaining herbicides used in
Southeast Asia did not contain 2,4,5-7, hewswmm, the unfavorable press
associated with the 2,4,5-T issue, coupled with the generally unfavorable
political view of the war in general, caused the Defense Department to

withdraw the entire aerial spray operation within the yaar. 21
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Ordinarily, ‘would have been the end of

sﬁry (?)
the controversy, except for scholarly studies by historians and

ecologists. By the mid-l%%ﬂ's, however, American veterans of Vietnam
began complaining in increasing numbers of various physical and genetic
problems, which they attributed to exposure to 2,4,5-T, popularized

in the media as 'Agent Orange." Initially, the Veterans Administration
denied thez/;rgr’;ns disability claims, but the numbers of claimants
and widespread publicity eventually forced recognition that a problem
might axist}g The resolution of the issue depended on two things:
sclentific determination of the long-term health effects of exposure
to"Agent Orange”and adequate documentation of the nature and degree of
this exposure on the part of individual veterans, The former was
difficult and requires an extended period of time; the latter was almowt
impossible.

Spurred on by the filing of several lawsuits by various veterans
groups, hizizzfs have been hgld by Congress, epidemiological studies
have b;:;;init%a*ed. and a White House interagency work group formed to
coordinate and monitor the agency efforts. These efforts continue
today., The most promising study is the RANGEH-HAND review of the health
and physical problems of the nearly 1200 RANCH HAND veterans, whose herbicidal
exposure can be reasonably well documented. Also underway are Vbta:;;;;
Aduinistiration screening tests, a study of birth defects by the Center
for Disease Control, development of an epidemiological study of veterans

by the UCLA School of Public Health, and a number of follow-up investi-

gations of various industrial accidents resulting in herbicide exposure
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of workers.

None of these efforts will provide an immediate answer to the
questions which have been raised; indeed, it is likely that sciance
will not be able to answer all of the questions. Zrkegardless of tHa G“"""M'Q
fardings, some will dismiss them as biased, irrelevant, or inconclusdve.
More than ten years afteﬂillttrfbering transport plane laid a fine mist
of chedidcals obver _tho Vietnam jungle, the public controversy shows
no sign of r:ﬂs?;.‘uh ic;n. Perhaps more i.mpor*aﬁtly. e media headlines
oo-%:\g’e‘tkn&ug "chemical warfare” and "Ageni Orange" may have obscuxﬂﬁ
the m of military effedtiveness. Ecological concerns over the

< 2 oufwer
death of = treﬁ or denuding of sw acre have wmwsked the question of how

many American and Vistnamese lives were saved by the project,
ih
issue pf herbicides as a weapon of war, the Vietnam War -
like Nt comFled Mo ,
goneral, has Abeem clouded by emotionalism, propaganda, and polit.ics.[
atentionslly-deadly.

The

snd_ Afganistan-ape—notikee lv—teweturtfy sttuatbeon, It iLsﬁ/%o/n‘}.c
that a T weapon d‘w“&oh—ne—no‘b—:e&n%—{o
: welaue Amneriosn-designed-war we -
o At legrt mminy< » illec
weid cme::gf_q@r/ Wounsy or dwstd mﬁmxs should %o-co
So w s
%&}’ controversy.

- relale! T
1Tl'wg mm:l:wl prasenfsivd in—this—peper—te—extreseted—£rem the author's

dissertation, wwiitlsd "RANCH HAND: Herbicide Operations in Southeast
Asia," currently in preparation. The term "defoliation" i3 used in the
broader sense to include both systemic and desiccant chemical actions
on vegetation, Tla, awblor 5 omdiblod #.. A
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DEFOLTATION IN VIETNAM: THE CONTROVERSTAL WEAP0N1

One of the most debated tactics used in the recent Vietnam
conflict was the use of chemicals to defoliate trees and destroy crops,
Although the herbicide weapons system lasted less than a decade, 1962
to 1971, it aroused intense controversy, both within United States
government circles and in the community around the world. Initially
the debate raged over the questions of environmental lmpact and long-
term acological effects of repsated chemcial use. Later, the issues of
genetic modification and physical injury to human beings became the
focal point of those opposing chemical Weaponry. More recently, the
controversy has been reborn following claims of some American veterans
of Vietnam service that contact with certain herbicides has resulted in
various physical disabilities. The subject is further confused by
current accusations that the Soviet Union has.usod intentionally toxic
chemicals in Laogzgggixighanistan. Not since the use of atomic weapons
in Japan during World War IT has a weapon of war aroused so much public
interest,

Chemical weapons are not new to warfars. The Spartans created
poisonous, choking chemical fumes by burning wood satuarated with pitch
and sulphur during the Peloponnesian Wars, and the Syrian Callinicus
helped save the Eastern Romsn Empire during the eighth century A.D, with
an inflammable chemical known as “Greek fire,” a predecessor of the 1942
invention of napalm, The best known chemical weapons, of course, are

the poison gases of World War I.
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Nor is the idea of using chemical defoliants as a combat weapon
4 new concept, During World War II, United States' forces in the

Pacific theater used phosphorus munitions to 8Xpose Japanese cave and

tunnel entrances by burning away
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natural and artificial vegetable cover. Army chemical experts at Camp
Detrick, Maryland, also experimented with the use of plant growth-
regulating compounds, although none were used in combat due to offical
concern that the United States might be accused of conducting chemical
warfare in violation of President Roosevelt's pledge that we would not
bs the first to do so. 1In the chemical equivilent of "swords into
plowshlires,” one of the Camp ﬂbtrick developments, the highly aeffective
2,4-dichlorophenoxyacetic acid (2,4-D), found wide application in the
postwar agricultural market as a weed control agent.

Not until the 1960s did the World War II experimentation lead to
a viable military weapon. In 1961, the government of South Vietnam was
engaged in an increasingly difficult civil war with insurgent forces
known as the Viet Cong, a pejorative term coined by the government to
refer to communist-backed forces in particular and to all ;nti—goVernment
opposition in general, The heavily forested terrain of Vietnam afforded
the Viet Cong excellent concealment, allowing rapid movement of men and
supplies with virtual jmpunity. Because the Viet Cong depended upon the
forests to hide their base camps, infiltration routes, and ambush sites,
the Diem government asked for American assistance in developing a
chemical program to clear lines~of-communications and expose enemy
strongholds, Forerunner of this proposal was the limited defoliation
and food control program used by the British in their 1948-1957 cam-
palgn against terrorists in Malaya.

Following a brief trial program under the Joint US/Vietnamese
Combat Development and Test Center in mid-1961, President Kennedy
authorized & limited number of specially modified Air Force C-123




transports to go to Southeast Asis for operational evaluation, under
the code-nams RANCH HAND. The defoliant chem&cals they would use were
highly concentrated mixtures of common herbicides already in exeensive
use in American agriculture and forostny;;°Tho :;:;g;ft and crews,
however, were restricted to defoliation missions only; Vietnamese planes
and pilots would fly the crop destruction sorties.

For the next two years, RANCH HAND sufferad a "stop and go”
exlstence as one committes after another evaluated the program to see
if it was effective. Finally, in wid-1964, RANCH HAND was changed from
a temporary duty organization to a pormanent unit within the Pacifiec
Alr Forces (PACAF) structure, indicating acceptance of the spray
concept. Almost immediately afterwards, the 8pray detachment was
assigned m responsibility for the formerly all-Vietnamese erop

destruction mission, and additional alrcraft and crews were programed

into the unit.
”» ﬂq., g';rir

angt” 1966 to 2759

Ground force commanders enthusiastically aggepted the increased
visibility and protqi%ion offered by defoliant operations, while
government officials cited Viet Cong food shortages as evidence of the
effectiveness of the crop destruction program. Requests for herbicide
missions soared as increasing numbers of United States ground combat

forces were committed to the Southeast Asian conflict.
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From a modest sixty sorties dispensing less than fifty-thousand
gellons of herbicides in 1962, RANCH HAND flights grew at an annual
rate of nearly 300 percent for the next five Years. Herbicide
operations finally peaked in 1967 with over 6800 sorties dispensing
almost five million gallons of chemical. During this period, the spray
unit grew from a minimum of two aircraft to an over-sized nineteen-
plane squadron, the 12th Air Commando Squadron. Because the UC-123s
flew at treetop level and minimum airspeed, they were particularly
vulnerable to enemy groundfire, One measure of the effectiveness of
the herbicide program was the enemy's efforts to stop the spray planes,
By the end of 1967, spray planes had been hit by enemy fire over 2700
times, and the unit had lost six aircraft, Seventeen RANCH HANDS were
killed and a high percentage of crew members were wounded at least
once—RANCH HAND became known as the most shot at Ailr Force unit in

Vietnam:.

Forecasts for 1968 and subsequent years wers prodictiﬁ‘?annual
herbicide consumption} {L:§¥h::§-uf 10 million gallons, an amount in
excess of existing industrial capacity. The Department of Defense was
forced to take steps to preempt the entire United States production of
2,4-D and 2,4,5-T under the Defense Production Act of 1950, over the
objections of the Department of Agriculture and the farm lobby., A 1967
program evaluation indicated that a minimum of tﬂﬁjty-tuo modified
C-123s would be needed to meet planned objectives for the next two
years; even so, field requirements for herbicide operations exceeded

capacity by 55 percent,
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Instead of the expected increaxme, 1968 saw a reduction in RANCH

HAND operations. Part of the reason for the decrease was diversion of fprdy

aircraft to an airlift role for several weeks during the Viet Cong ¥
Tet offensive, but more significant was the American government.'s
reaction to increasing political pressure concerning its participation
in crop destruction., By late 1968, the emphasis away from crop
destruction became evident as 95 percent of the sorties wers sxpended
on defoliation targets, a ratio maintained during the following year.
Total sorties in 1969 continued to decrease, despite an organizationa!
expansion which fimeddy peaked at thhJty-three aircraft, ot
In November 1969, phase-down of RANCH HAND Began with thgrtranafor
(P lbor Assibod Commct, Vidon)
of nineteen aircraft to airlift units. When MACV's, $27 million request
for fiscal year 1971 herbicide funds was cut to oniy $3 million by the
Secretary of Defense in early 19?0; the squadron was further reduced
to six spray planes. ' Also affecting the RANCH HAND mission was the
April order suspending ﬁ@b of the primary defoliant chemical, herbicide

fvfff’ e Altsenite J..‘fu(o'mf, "M‘ﬂ‘l.,"
"Orange.” Within tvo months, the MAMMFAME-swppiy—es-ihiter datolient

Was nearly exhausted; with herbicides no longer being procured, the

7 ddi-cnf clonrnd
limited stock of "Blug", and the last of the "White" were reserved for
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only high priority targets. The iaot Alr Force herbicide mission was
flown in Vietnam on 7 January 1971, exactly nine years from the time
that the first UC-123 arrived for duty at Saigon's Tan Son Nhut Airport.
The termination of the herbicide Weapons system, however, did not end

the controversy over its use,
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Not everyone agreed with the 1961 . decision to send American
spray planes to Vietmam. Senior officials in both the State and
Defense Departments opposed the program, primarily on the grounds that
it would provide the communist world with an excellent propaganda
vehicle—predictably accua_?ing the United States of chemical warfare.
The American Ambassador to Saigon, Frederick E. Nolting, suggested
disguising the spray planes as civilian aireraft and having the Air
Force crew members wear "civies,"” a suggestion rejected by Deputy
Defense Secretary Roswell Gilpatric, Roger Hilsman, Deputy Secretaty
of State for Far Eastern Affairs, and General Lyman L. Lemnitzer, Army
Chief of Staff, felt that no advantage could be gaiqﬂéd by erop
destruction unless the VC could be totally isolated from the civilian
community. Later, when the United States took-over the erop program
from the Vietnamese, Hilsman warned that "the underfed people of é&ﬁ:&
East [&;g] Asia would never understand this act by a country with
surplus food,"

When the spray planes were finally dispatched to Vietnam, Defense
Department officials went to great lengths to avoid publicity, even
to the extent of parking the aircraft in the access-limited security
area of the Vietnamese Premier's “anti-coup” squadron at the Saigon
airport, American crewmen had to sign a statement promising not to

~
diighlge their mission and they were briefed that in event of their
‘M PO e

capture, the American government would deny their atatus. A Again, Hilsman
/
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disagreed with the secrecy policy, arguing that the United States was

too concerned about the political costs of a justified violation of

the Genera Accords and that the Presidlent was too concerned about

sdverse press reaction. Secretary of State Dean Rusk also urged that
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the mission be publicized, although he wanted the announcement to come
from the Vietnamese government, emphasizing that the herbicide program
was under their control and at their request,

Not unsurprisingly, the strongest initial reactions came from

it

those elements against whom the operation was directed, the Netdeml
L&bersgzzzéltnnt and their supporteris, the North Vietnamese. The
United States and South Vietnam were accused of “'impairing [the]
health of tens of thousands of people' by chemical warfare." English
broadcasts from Hanoi regularly reported that "polson sprays" were
causing skin eruptions, hemorrhaging, paralysis, blindness, and even
death among exposed animals and psople, At various "world conferences,”
North Vistnamese experts testified to the adverse physical and environ-
mental effects of the chemicals used, In 1966, "Joseph Mary Ho Huse Ba,
Catholic representative of the National Liberation Front, charged that
the U.5, use of defoliants and herbicides was killing newborn babies.”
The Soviet Union echoed the accusations against the United States,
The Soviet newspaper Izvestia frequently reported that the United States
Air Force was using "poison gas” in South Vietnam and Tass, the Soviet
press agency, called for an international investigation of American
use of poisonous substances against civilians. Russian propaganda
peaked in 1971 when Soviet Engineer Major L. Nechayuk claimed that
during the "perfidious operation . ., . massive spraying killed all forms
of l4fe--plants. birds, animals, and even human beings.” Calling them
"barbarians," Nechayuk charged the Americans with flagrant violation
of the elemental standards of human conduct and international law,

citing the Geneva Protocol of 1925,
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Not all the criticism of American policies came from individuals
in the communist bloc countries. Lord Bertrand Ruasell of Great Britain
compared the use of napalm and herbicides in Southeast Asia to the
illegal and immoral warfare of Germany and Japan in World War II. The
head of the Japaness Science Council's Agronomy Section, Yoichi Fukushima,
claimed that "“appalling inhumane acts” had ruined over 3.8 willion
acres of land, déstroyed more than 13,000 livestock, and killed over
1,000 peasants in Vietnam. In 1966, Lord Russell sponsered an “inter-
national war crimes tribunal” to "try" American political leaders in
absentia for varjous crimes, including "the use of poison chemicals
against innocent victims.” The trizl, panell%d by leading world leftists,
served merely as a reinterration of communist propaganda. "Documentary
evidence" promised by Russell proved to be no more than unsubstantiated
statements by several Vietnamese and thq diary of a Nbrth Vietnanese
"doctor."

Reports of the trial, however, helped refocus the attention of
the American scienttti@Soonnunt‘y on the herbicide issue. The 1962
publication of Rachel Carson's Silent Spring had aroused widespread

apprehension over the biological and ecological impact of pesticides,

but, she also warned of unknown consequences of using weedkillers-

“The full maturing of whatever seeds of malignancy have been sown by
these chemicals is yet to come.” Carson was referring to common domestic
weedkillers, but two of the chemicals she specifically mentioned, 2,4-D

and 2,4,5-T, were primary ingrediants in the military herbicides used
in Vietnam,
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By 1966, the American scientific community was becoming equally
concerned over the ex@onsive use of herbicides, particularly in Vietnam.
Numerous articles and letters appeared in publications such as

Scientific Research, Scientific American, Environment, and the

Bulletin of the Atomic Scientists, Both the American Association for

the Advancement of Science (AAAS) and the Society for Social
Responsibility in Science sent investigatory teams to Vietnam. The
subsequent reports of these teams were critical of the impact of
herbicidal use in Southeast Asia, and the AAAS Herbicide Assessment
Commission recommended further in-depth, long-range study.

The United States government also funded several speacial herbicide
investigations. 1In response to the growing world-wide controversy,
the Department of Defense contracted for an assessment of the ecologica}
impact of herbicides by the Midwest Research Institute in 1967. This
assessment, however, only involved state-of-the-art knowledge review,
without actual visitation to Vietnam or experimental duplication of
effects. MRI also apparently was not privy to most of the current,
classified data available from actual operations in Vietnam. As a
result, MRI's report provided little useful information.

In February 1968, Dr. Fred H. Tschirley of the Department of
Agriculture made a trip to Vietnam to study the ecological results of
the defoliation program, Although Tschirley observed some ecological
damage, he recommerdied a scientific long-range study as the only method
of E;ii;lfaaluating the results., The agricultural expert's trip did
not include any investigation of the biological aspects of human

exposure to herbicides.
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In 1969, contining reports that some birth defects among
Vietnamese women could be attributed to contact with defoliation agents
led the National Cancer Institute to commission a special study of
possible carcinogenic (cancer-producing) and teratogenic (fetus-
deforming) properties of herbicides. This investigation indicated that in
the manufiiuring process of ome of the defoliant dhemicals, 2,4,5-T,
the active ingrediant produced a trace contaminant which could be
assoclated with a significant increase in fstus abnormalities among
laboratory animals, As a result of this initial study, the Department
of Defense directed that herbicide Orange, which contained this
chemical, be limited to use only in "areas remote from population.”
When a following study by the National Tnstitute of Environmental
Health Sciences supported the Cancer Institute's findings, the use of
Orange was suspended indefinntely.‘f%g; remaining herbicides used in
Southeast Asia did not contain 2,4,5-T, bouszxn, the unfavorable press
&#ssoclated with the 2,4,5~T issue, coupled with the generally unfavorable
political view of the war in general, caused the Defense Department to

withdraw the entire aerial spray operation within the year,
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Ordinsrily, th&l—progrtézeitmtnttton would have been the end of

shry (1)
the controversy, except for scholarly studies by historians and

ecologists, By the mid-l%%O's. however, American veterans of Vietnam
began compluihing in increasing numbers of various physical and genetic
problems, which they attributed to exposure to 2,4,5-T, papularized

in the media as ‘Agent Orange." Initially, the Veterans Administration
denied taelﬁﬁiiéins disability claims, but the numbers of claimants

and widespread publicity eventually forced recognition that a problem
might exist, The resolution of the issue depended on two things:
scientific determination of the long-term health effects of exposure
to"Agent Orange” and adequate documentation of the nature and degree of
this exposure on the part of individual veterans. The former vas
difficult and requires an extended period of time; the latter was almost
impossible,

Spurred on by the filing of several lawsuits by various veterans
groups, hj:;izﬁa have besen held by Congress, epidenmiological studies
have b::;‘snitaeied, and a White House interagency work group formed to
coordinate and monitor the agency efforts. These efforts continue

today. The most promising study is the RANGH—IAND review of the health

and physical problems of the nearly 1200 RANCH HAND veterans, whose herbicidal

exposure can be reasonably well documented. Also underway are Vetezan's
Administration screening tests, a study of birth defects by the Center

for Disease Control, developmsnt of an spidemiological study of veterans
by the UCLA School of Public Health, and a number of follow-up investi-

gations of various industrial accidents resulting in herbicide exposure
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of workers.

None of these efforts will provide an immediate answer to the
questions which have been raised; indeed, 11 is likely that science
will not be able to answer all of the questions. Irregardless of the ‘V¢~+**Q
fandings, some will dismiss them as biased, Arrelsvant, or inconclusive,
More than ten years aft;g:JJ;Loring transport plane laid a fine mist
of chedidcals over the Vietnam jungle, the public controversy shows
no sign of refsolution. Perhaps more 1mpor¢antly. ore media hesadlines
oo:ggﬁ%tng "chemical warfare” and "Agent Orange" may have obscurred
the qi:ﬁiifn of military effectiveness. Ecological concerns over the
death of & tree or denuding of an acre have masked the question of how
many American and Vietnamese lives were saved by the project. The

issue of herbicides as a weapon of war, like the Vietnam War in

general, has been clouded by emotionalism, propaganda, and polities,
intentionally deadly

Bananh_chungnswth¢%~thr"30vtat—Untenwh.o—usod*ehon&uulauuqxnuhﬂwr{nou
mr%ﬂkwmm. It is ironic

that a unique American~designed war weapon which was not meant to
cause either wounds or death to living beings should beoome so

involved in controversy.

1The material presented in this paper is extracted from the author's
dissertation, entitled "RANCH HAND: Herbicide Operations in Southeast -
Asia,” currently in preparation. The term "defoliation" is used 4in the
broader sense to include both systemic and desiccant chemical actions
on vegetation,
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