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THE USE OF HERBICIDES IN VIETNAM

- C. E. Minarik, Fort Detrick, Frederick, Maryland

The use of defoliants in the Republic of Vietnam has received a great deal
of pub11c1ty in the news media throughout the world since its initiation in
1962. Some early reports described it as a dismal failure, others stated that
it was saving lives of American servicemen and decried the fact that it was not
being employed more extensively.2

An examination of the reports appearing in the U. §. press over the past
year or two disclose more agreement than disagreement. The concensus is that
defoliants are effective in removing leaves from trees and brush, thereby im-
proving visibility and reducing the chances of ambush in defoliated areas,

In an article by Peter J. Kumpa which appeared in the BALTIMORE SUN on
September 3, 1965, he stated, "When the 2nd Brigade of the lst Infantry Division
arrived in Vietnam, the Viet Cong welcomed them with daily sniper fire and four
straight nights of mortaring their tents at Bien Noa. The woods around the
camp were sprayed. Like magic the sniper fire stopped. :

In the Delta the crop dusting type of sgraylng uncovered Viet Cong rest
areas, supply depots and a grenade factory.

On February 16, 1966, in the WASHINGTON POST Jack Foisie of the LOS ANGELES
TIMES reported as follows, "The U. S. Air Force has stepped up its attacks on
the Ho Chi Minh Trail in Laos by using spray planes to destroy foliage with
chemicals. 1In an effort to improve the effectiveness of bombing, authoritative
sources disclosed today, the jungle trails are being denuded to expose convoys
of men and materials heading for South Vietna_m."4

Wesley Pruden, Jr. writing for the NATIONAL OBSERVER describes the opera-

tions of the Special Spray Flight. He states, "The U. S. is spraying thousands
of gallons of chemicals from specially equipped airplanes to destroy crops and

jungle growth around suspected Viet Cong hideouts. The chemicals are ‘'defoli-

ants,' the goal of the program is 'defoliation.' ‘

"The efficiency with which operation RANCH HAND, the code name given to

‘the spray job as far back as 1961, destroys vegetation is far beyond the wildest
vdreams of any suburban gardener.. -

"The job is performed by the Special Spray Flight of the 309th Aerial Com-
mando Squadron. The 2,4-D is released through high-pressure nozzles beneath
the .wings and just under the upswept tail of six ancilent, lumbering C-123 trans-
port planes; surely the largest, most expensive, and least maneuverable of all
the world's crop dusters. :

_ "The big sprayers came to Vietnam on November 2%, 1961, from Clark Field in
the Philippines, fitted with the high pressure nozzles,
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"Tests showed that the chemical would kill the foliage when sprayed on at
a rate of 3 gallons per acre, and best results could be expected if the f&liage
was sprayed early in the morning, when the wind was at its calmest. Within 24

hours, the foliage begins to wither and turn brown, within 5 or 6 weeks, the
leaves curl and fall, °

"Each plane's crew includes a pilot, a co-pilot, and an enlisted man who
sits at a console in a specially built steel box at the rear of the plane,
twisting knobs and pushing levers frantically during the 4 or 5 mintes that
the plane is over target.

- "Between the cockpit and the man in the steel box lies the chemical tank,
a tremendous drum that holds 1,000 gallons of defoliating chemicals. All this
weighs 10,000 pounds, and the high-pressure spray nozzles can in an emergency
get rid of it in 30 seconds.

"On this particular morning, each of four planes made three on-the-bottom
passes at the strip of foliage along a railroad. The formation was flying close
together barely 150 feet off the ground, swooped in to lay down a 240-foot wide
swath of 2,4-D nearly 3 miles long."> :

Pruden in his article stated that as of February 28, 1966, although the
spray planes received many hits from enemy ground fire (900 in 18 months) none
had been knocked down. Unfortunately, since then four aircraft have been lost

to enemy fire and in two cases the crews were lost.

William Beecher in a special dispatch to the NEW YORK TIMES dated September
9, 1966 reported as follews: "Pleased with the effectiveness of chemical defoli-
ation and crop destruction missions, the U, S. military is taking steps to triple
the capability of those efforts.

"This year RANCH HAND, using an average of six C-123 spray planes has
squirted 1,324,430 gallons of non-toxic herbicide over 530,872 acres of jungle
hideouts, trails and crop land in enemy-dominated areas of South Vietnam.

"Plans call for RAND HAND to build up to 18 such aircraft over the next ;
several months, operating as the newly designated 12th Air Commando Squadron
(Defoliation).

"The principle agent is a 50-50 combination of 2,4-D and 2,4,5~T. It comes

'in an oll base and a water base. The other chemical used, primarily against high

elephant grass and rice plants, is cacodylic acid. Neither defoliant is harmful
to human life, nor do the chemicals foul the earth.

"Two to five days after spraying, leaves in a swath roughly 80 yards wide
and 10 miles long begin to turn brown and wither. TIf enough spray has fallen
many trees die after 5 or 6 weeks,"®

A FARM CHEMICALS correspondent obtained an exclusive report from the Depart-
ment of Defense on defoliation operations in Vietnam.’/ The questions posed by
FARM CHEMICALS were answered by Military Assistance Command in Vietnam.
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Question: What chemicals are being used to defoliate jungie areas in
Vietnam?
- Answer: -Chemical currently used for jungle defoliation is Agent ORANGE,

a 50-50 mix of butyl esters of 2,4-D and 2,4,5-T, which kills
foliage with leaf fall in 4 to 6 weeks. Desiccant Agent BLUE,
cacodylic acid, has been used primarily against grassy vegeta-
tion surrounding military encampments. Agent WHITE, Tordon 101,
will be introduced into the program later this year.

Question: What is the rate and frequency of application?

Answer: Aerial application rate is 3 gallons per acre. ~Double or triple
canopy jungle requires two applications, with the second applica-
tion 4 to 6 weeks after the first. Agent ORANGE at 3 gallons
per acre gives effective vegetation control for 9 to 12 months.

; Question: Are you using fixed wing or helicopters for application? What
type of dispensing system is used?

Answer: USAF C~123 aircraft mounted with 1,000 gallon A/A 45¢-1 internal
defoliation dispensers, manufactured by Hayes International
Corporation are used for all aerial herbicide operations. Each
plane is fitted with two wing booms and a tail boom, with 14
nozzles on each wing boom and eight nozzles on the tail boom.
Alrcraft spray at an altitude of 150 feet and an air speed of
130 knots. ' '

The military value of defoliants obviously is quite high judging from the
fact that larger and larger quantities are being procured for use in Vietnam.
An article in the 18 August 1967 issue of SCIENCE states that, "The Pentagon-
recently announced contracts of $37.7 million to eight companies for chemical
agents. Actual yearly expenditures rose from $12.5 million in fiscal vear 1966

to $45.,2 million in fiscal year 1967. Estimated expenditure for fiscal year
1968 is $43.3 million."8

As indicated in the press releases, the principle herbicide in use in
Vietnam is the Agent color-coded ORANGE which is a 50-50 mix of the normal butyl
. esters of 2,4~D and 2,4,5-T. The material is applied in undiluted form as the
. - liquid technical grade herbicide from G-123 aircraft. ' ' '

_ ‘The selection of the normal butyl esters was based on their physical

- properties and high phytotoxicity. The volatility is considered an asset since
any herbicide that falls on the ground is not lost but can still be absorbed ‘as

" vapors by leaves in the immediate vicinity. A more volatile ester, however,
would result in excessive and unacceptable losses. Low volatile esters, being
larger molecules would have a lower percent active ingredient.

This potent herbicidal mixture is being applied without dilution; but this
is necessary to reduce the number of sorties required to treat an area of a given
Size or to state it conversely, to maximize the area treated per mission.
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Three gallon per acre deposit is employed. We would prefer to use less if
we could get uniform deposition, but in these dense jungle areas where therew
may be 300 tons of vegetation per acre, this is the minimal effective volume.
The 3 gallons contains 24 pounds of herbicide on an acid equivalent basis. This

high dosage rate is also a requirement since much of the vegetatlon consists®of
trees 100 to 150 feet tall.

A droplet size of approximately 300 microns mnd is recommended. This size
provides sufficient numbers of smaller drops for canopy penetration and larger
drops to minimize excessive drift.

As in all aerial applications of herbicides, proper meteorological condi-
tions are an absolute requirement in order to. achieve the desired results,
Most of the RANCH HAND operations are conducted during the early morning hours
under strong inversions and calm wind conditions. However, the urgency of the
military situation may require applications to continue during the hottest part
of the day when convection currents and winds are stronger than desired. Under

- such conditions less than perfect results are achieved.

In addition to aerial spray applications, ground spraying is also carried
out by some of the Army units to control vegetation around their base camps and
other installations. The lst Infantry Division has used a tank truck as a
herbicide spray vehicle. Mixing 1 gallon of ORANGE with 16 gallons of diesel fuel
oil has provided them with a potent herbicide capable of killing scrub growth and
even grasses. The herbicide is sprayed along roadsides and perimeters by hand-held
hoses,

In conclusion I would like to gtate that the use of defoliants and herbicides
has become an accepted element of warfare. Its military value has been proven
and 1t has provided us with a weapon that can reduce the number of American and
friendly casualties in Vietnam.
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