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| FOREWORD

General. 'This CORONA HARVEST special report is one gf a
continuing series of short, informative papers on highly S}%nificant
airpower or airpower-associated subjects related to the H@?-in
Southeast Asia. Distribution of special reports is limi“,é and
controlled, with specific recipients determined separatei?”fér
each report. weo

Purpose. To present in detail and sequence the develgpment
and success of the defoliation program conducted by the United
States Air Force in Vietnam from the beginning of Americﬁp“ggrtici-
pation there to June 1969. o

Scope. For background purposes, a brief description ¢f the
past etforts of the Air Force in defoliation is included by way of
introduction. This is followed by a briei history of our involve-
ment in defoliation efforts in Vietnam and the sources and problems
involved in bringing the project to fruition. The remainder of the
study examines in detail the units involved, their aircraft,
persomnel training, hazards, and linally the results of the project
and the contribution it made to the war ¢ffort. A final section is
devoted to United States public opinion on defoliation in recent
years,

Discluhwg: This CORONA TARVEST special report does not

necessarily reflect the official opinion of the Department of the
Alr Force.

Reproduction.  This document is the property of the United
States Governnent and is not to he repraduced in whole or in part
without permission of the Commander, Acrospace Studies Ingtitpte,
Maxwell Air Force Base, Alabama. S
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" DEFOLIATION OPERATTONS IN S0011 BAST AS{A- -~ - n o
- Background

-~ The concept, of sprayihg chemicals
effort to lestroy ground foliage or -in th
United Stares military effort in South Vietnam, ’lhis most: rocent
conflict does represent the Eirst'largewsculc.mi}itmry attempt- to
destroy vegetation over vast areas. The adaptation of herbicide
chemicals :to warfare on such a scale mirks the hostilities in,
South Vietnam as) thique in. this respect., EREE

from airplanes inan ,
Sects is not peculiar to the .

Army Air Service was - left with -
a large surplus of airplanes md a rapidly diminishing number of © -
“pilots.: Our newest and most romﬂntic_comhat arm was: faced with;bothﬁ 
‘military and public apathy once combat {lying was over. . The Ay - o
SService tried in MANY - wilys to interest the American people win: the
value of the airplane and in [Tying in gencral.  One’ o ctheearliest
means of dramatizing the usefulness of the atrplane in g cetime’ was
“brought about by the periodic reCUrféncé‘Of in§e7t'inFej o1y

At the end of World War 1, the.

_ In the summer of 1921, AAS test pilot Licutenant 0
experimented with the dusting of lead - arsénate fr
grove of catalpa catempillar-infested trees neir
the crude hopper used to dispense the poison, . the:yes;
cesufficiently successful to cause furthor~experimentl_
1922, working With‘Dbpartmont'ofjAgfiCthure'oﬁchx 18, the
Service pilots began the aerial dusting of Lonisiand ‘cotton f
under attack: from the.cottonf}eafwdrmmg Operating with hastily
,é@‘;tTUCtad?einpmcntf—e cydn}ﬁnpdf*bagsgfi]lbdjwi hrcalciumse
farsenate,fotﬂa"brief,time'}-”thodqujsjjﬂza grbuy lcaTnCd'thaLqu1_.
fdusting_céuJd”Cffectively poison:le@fNorms.on?cottou.plants. Thés
dusting experiments, . and others on apple orchards and Fidlds, of
tomato plants, convinced commercial companies’ toNoild and-'o b
specially designed aircraft Wiﬂzymummlly operited -or automat
: ' aly and publi
ceraceepted use had been found for the adrplane, [2] 00 w0

hoppers to dispense poison st A new, prac

C o The miIitary.VECWOd‘acriql=5pray_0pérationsﬂdiffere
use of poison gas during WOr[d'WnrlehaH'causcdfcbuntle
at'very_litﬁlo_;ost‘pq the-army 153 ‘the gasi; i |
expect_thmt.thofﬂneXt war'' would i greater y
airplane proved sucedsstul in-dust ‘VZCTops.itfw &
Visug aorial spraying: ag

-gas. S WheriTth
1 easy stept
cand e

—
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installations. It was in this area that the Air Service, and latge)
the Army Air Corps, concentrated nuch of its of fort in LhL inter
war periwd. liven than, the results did not scom to be concluqlv
and the reports of the day simply recommended turther study.[3]
“.the many uses contemplated for the aerial dispersal of gas, none
were concerned with defoliation or destruction of crops, nor werg
any tests of this particular type conducted.{4} There were many:

. tests and drills using aircraft to dispensc gas and the Air Corp?
was relatively well-prepared in this field with the advent of !
Wor 1d War II.

When the use of gas in World War II no longer appeared. a
threat, the concept of aerial spraying, except domestically for
‘insect control received less emphasis, Still the use of aerial.
spraying for purposes other than health was under study. For = .
example, in 1944 the Ammy Air Forces Board completed a study pro ag
on defoliation. It was designed to study the effects of chemica ﬂ
destroying or discoloring trees and foliage sufficiently to provy
bomb linc demarcation or navigational guides for pilots. The re d
~indicated that such spray operations were an cxcellent means of | ¢
destroyirg food crops being grown by isolated Japanese soldiers fn
bypassed islands in the Pacific. The best chemicals available a
the time were ammonium thiocyanate and zinc chloride, While eac
" campound would destroy crops and foliage, the rcport stated that!
they were, unsatisfactory for marking bomb lines or lines of maon&
penetration because of their slow-acting characteristics. In
defoliation, three days passed before the leaves of the trees beﬁau
to fall ond this condition did not reach its height until the -

fourth or f{ifth day after spraying -- a period of stability not = - g
usually illotted to a ground commander. The AAFF Board recammendpd '
that aerial defoliation had no immediate, practical, tactical
.application, and that the results of the report and accompanying
pictures be distributed to various commands with further action
contingent upon a need to be expressed by them. Incendiary testg,
attempts at defoliation by burning, conducted simultanecusly, wepe: - \
also judged to be tactically impractical and generally unsatlsfa‘tﬁ}y,
and little time was spent on them. {5] '

Development continued, meanwhile on the more practical
aspects of aerial spray for insect control. puring the war the
airplane hecame an extremely important pest-control vehicle, :
Following further significant work by agricultural scientists ang i
‘military of ficers, aircraft sprayed streams of DT over many :
inaccessiblc breeding areas of disease-carrying insects., This
technique, proved especially important in protecting U.S, and All T
troops fighting in the Southwest Pacific and othér regions wherevﬂix

malaria-bearing mosqu1toes posed almost as great a threat as theg
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eneny soldiers. The end of World War [ caused a cessation of
_military-iuterest or testing in the areq OF;deUiiﬂtiOnmlﬁl

The Korean conflict brought no tactical necessity For large-

- scale defoliation of cambat areas. - Insect control concerned the
military, just as it did the civilian Comminity, but the necessity -

_to defoliate dig not arise, primarily due ta tle climate m which. .

our troops - fought where vegetation density was very similay to

that of a mijority of the United Stoces, CAerial Spraying Capabilities
~ of the post-World War IT USAR Woere concentrated in the Special -

g Aerial_Spray Flight (SAST) based at Langley AFB, Virginia, 18 was

- charged by Air Ferce Regulation 903 with the dispersal of .

- insecticides whenever needed at zone ol the interior_hases. Using
C-47 and 1,-20 alrcraft, the Flight had not only sprayed areas
_surrcunding-military bases hut fad assisted the Army occasionally
in maneuvers involving  the use of aerial spraying at Camp Detrick,
Maryland. As o result of this 1imjted activity, there were N

Practically No experienced personne | Upoit whom to call wien the

“hieed .arose in Victnam, [ 7] : S R

- Befoliation in Sautheast Asiy
R "Q&ﬁ thh,theriet'Cnng ihfiltratjng into the heart ot "South
s Vietnam_(SVN)3thr0mghﬂthe nse. of natural cover; gz demand for the-
~elimination Df-the~folihge was3initiuth;ﬁn the headquarters of ‘the
Chief, Mi?jtaryfAssistanqe3Group;-Vﬁetﬂam (CIMAAGV) in July of 1961, -
At the time the plan wag lanited o defotiation along routes of -
communication,-canals arl Main . roads to'prevehting.ambushes-aud to
denying  the use ol these vital arteries to the enemy,  The first . -
aerial defoliation fest was' conduc ted n August 196 along Route 13
Cdn Chon Thanh province. [8] L r BRI AR

< ) . . . . " s T
_ (3) By mid-L967 . (he SASE had roceived two. (<1235 for pilot - y
chackont and testing in aerial SPTAY operaticny, - The {)rgemiza{iioh
Was small, Timited to the commander, fogr pilots, one entamologist,
Ohe assinane NED entomoloplist, e cleric, angd twenty miaintenance
HErsomal, | The MAAGY reduirvemont was relayed to SASE in late July.
1961 with.a request for the Wailabilivy papd suitability -of using
CG-1273s5 in Southeast Agiy (SEAY. The AUSWET Was. nane - too fiﬁh,;bnt-; o
thie reqiirement wars, angd ip Now émbe TAC weis ‘ordered. o provide six .
spraychnippod-Ce1253 aiong wi LI sulficien SUBPOYTE to opérate:
Ue.F;Mﬁhpfmmn@ﬁhn”ﬂmrﬂxnhmm.ymwehmtﬂymwl,
witbﬁbﬂm{-tunks'iuStalled interﬁallyA_ Atinor” plating was added o
the {loor of" the cockpit and e SSALY - equipment removed. The
51X modified C-}ZELuircraFt and SAST Personne | were alerted-for
SEA and the (-47 aﬂd_LnZU;eXperimentalguircraft were placed in .
“Storage.[¢] B . : o N

W T“,
ke
5]

K!..le :




. For the purpese of deployment the unit was included in the
* overall operation plan, FARMGATE. A separate operations plan wag - -
" published in December 1961 specifically for aerial spray operatidpg
: . 8t which time the code name RANCH HAND was assigned.  The C-123s wapy
" «in place at Clark AFB, Philippines by 6 December 1961, where they
‘were delayed while clearance was obtained through diplomatic L
channels for entry into Vietnam., Under a heavy cloak of secrecy, -
three of the six planes were cleared into Tan Son Nhut Airfieid, BVN
on 7 January 1962. These three planes were the beginning of what

became, in October 1966, and remains today, the 12th Special

Operations Squadroen. [10]
L .

LST'From their arrival in January until mid-TFebruary 1962, the
three planes participated in test missions of\defo]iation,_chiefly
along communication routes. As predicted, the reaction of the
Cammmist press throughout the world, and of +he Viet Cong (VC) in
particular, was immediate and violent. After-un initial series of
missions weve {lown, there was a standdown i {e evaluation took
place. [y MAAGV and the Vietnancse govermient wore generally
pleased, but the evaluation noted that the torpets flown were not
representative of all the vegetation to be found throupghout Vietnam
On 12 February the Joint Chiels of Staff, (1US) pave the whole
operation 'lose scrutiny” and requested the Conwander-in-Chief,
Pacific Command (CINCPAC) to furnish a detailod report. Additional
tests that continved into March included the Victnamese Air Force
(VNAF) who flew a C-47 and several H-34 helicopters. Not only were
different kinds of vegetation under experiment, but spray tactics;
loading procedures, equipment, and the establishment of target !
selection and approval routing were also tested. When the crews
were not involved in a mission they flew basic, {amiliarization
Tuns over SVN to increase their proficiency. On one of these fii hts
the first RANCH HAND aircraft and crew were lost. A plane from the!
three remaining at Clark was dispatched as a replacement, and in
March 1962 the other two planes at Clark joined the RANCH HAND
operations in SVN,

(el

487 On 12 March Brigadier General F. J. Delmore, USA, Chief qf
the Department of Defense defoliation evaluation team, replied to
the JCS questions +ith a rather pessimistic cstimate of the use of
defoliants in SEA. lle reported that only 20-25 percent of the
foliage around Bien Hoa had been killed, and that attempts to bun
the foliage had failed. He concluded that the "operational benefits
of defoliant operations is assessed as only marginal."[11] As a
Tesult of this and other pessimistic evaluation reports, the
defoliation program was looked upon as "disappointingly ineffective,
Despite the fact that U.S. Military Assistance Command, Vietnam (MACY)

Y i
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- program against a few specific targets in SVN. By this'ti

- the Vietnamese themselves; the latter having ‘been pleased with::

along the canals on the Ca Ml peninsula. : ‘These’ tests proved '

. navigational aid testing. - =

‘war-being ignored at this cayly daté;gjA]ong?with_defoliatio_,;Cf
~destruction had heen considered in OCtober[1961.~ZThe;mainqust1F

can drastically:affect_thei: allegianceftOEtheESVN-ngermna1t;T"_
already on a none-too-solid fQundation.-"“ I T

carefully-s

CONTL

A

- personnel ‘disagreed with the reports and wanted a much' more

intensified program, orders were recelved to reduce the RANCIY

“HAND organization to two planes and minimal supporting;personnéll_

As a result two C-123s werc flown home, one via the Pacilic.and

the other, at the request of the Stato Department and the (5.5,
Agency for International Deveélopment (USAID) flew west. to - o
Afghanistan to spray for locusts and thereafter continued 6 the
U.S. via Furope, becoming in the process. the first C-123 to fly" -
around the world. 'The third aircraft had been’ converted to-airlift

while in SVN and during one such mission-crashed on takeoff and:'~_:;]"5*
‘was destroyed. The crew was saved. [12] SR : R R

() The need for defoliation continued to exist however and, e
in August 1962, President'KCHnedy;approved:ansoperatiqnal‘defdliationj¢_N_f‘

program-had gained many adherents.nmdhg‘pefsdnnel at’ MACY

the results from the beginning. -ModificatioﬂSTWEre:made*@ﬁ‘ he '

 two remaining C-123s to increase the spray flow rate. to 1-1/2 galions
per acre. A third G-123 was ‘sent back to .SVN and; afte o

i
JC
approval of ‘continued operations; a series ‘ol missions was

successful ‘and resulted in 90. to 5. percent improved visibility -

- along the canals; 'In December 1962, targets were sprayéd.-along -

roads leading to the city of Qui_NhOn;;.Atfthe_conClusionfOf;thiﬂ,'
pProject all spraying was halted until the -rainy season during which

'the vegetation grows most rapidly and the systemic herbicides have

the greatest effect. From January to May 1963, the RANCH HAND =
aircraft flew logistic missions, radar target missions, -and- " .-

Crop Destruction

(£) Nor was crop destruction as a. weapon in the guerri

cation offered-at the time, and the ‘one' that-contifues: te justify: - -
the program, is the elimination of food sources which the Viet Cong"
Trequisition” from local farmers to supplement rations from North
Vietnam. The jmmediatc.problem;in;a‘basié&lly,agriculturalicountry
such as SYN is that the crops destroyed hu

rt innocent villagers and

b A B S R R A S
(%) ﬂh@jcropfdGStruqtiun proposal called for-the YNAF to, spray,
19cteq~areas gsigg‘u~34;helic0p;ers{ CImadditior




South Vietnamese were to control the choice of targets and provide
maintenance for the planes. ‘The U.S. would supply the herbicide to
the port of unloading as well as technical advice and assistance.
The Cammander of MACV and the American Ambassador to SVN agreed

" that the program had sufficient merit to warrant testing, A progranm

of psychological warfare (psywar)} was planned to counter the effects
of the expected Communist propaganda, The proposal was approved hy
the Secretary of Defense, who, Decause of possible diplamatic
problems, recommended the plan to President Kennedy in August of
1962. ‘The State Department refused to endorse the plan and

- Secretary of State Dean Rusk submitted a memorancdum to the President

outlining his objections, chicf among which was the problem of
worldwide "political repercussions.'

Py _
£8J The objections of the State Department caused the whole
program to be returned to the Defense Department for additional
review. An extensive series of conferences took place in the

' Defense Department and additional information and review was asked
~of CINCPAC, MACV, and the American Ambassador to SUN, Again their:
- recammendat ions were on the positive side, refuting the State

Department's argument hy showing the strong desire of the SYN

~ goverrnment to deny food to the VC. Another review of the situatiop
i~ was made ard on 3 October 1962 approval was granted for crop

destruction operations on a limited basis with control retained in
Washington. [13)] ‘
: Fa

(87 The [irst crop destruction missions were flown on 21-23
November 1962 and were sufficiently successful in destroying rice
crops that further tests were conducted. In March 1963, the
American Embassy in SVYN recommended to the State Department that

‘crop destruction, and defoliation as well, be continued in whatever

areas its employment would most hurt the Viet Cong. The Embassy also
asked that the Ambassador and the Commander, United States Military
Assistance Command, Vietnam (COMUSMACV) be given authority to approve

. “crop destruction requests on the scene.
[

57 As the propaganda efforts of the People's Army of Vietnam
increased, the State Department demanded another evaluation of
crop destruction and set forth the following criteria for such
gperations:

"...All crop destruction operations must be approved
in advance by Assistant Secretary Far East and the
Department of Defense.

Crop destruction must be confined to remote areas
known to be occupied by VC. It should not be carried




on in areas wherc VC are intermingled with native
inhabitants and the latter camnot escape, Also should
be limited to areas where VC do not have nearby al-
ternative sources of food or areas in which there is
available food deficit, i.e., high plateau and Zone
DL 14]

{8) In the same message authority was granted the Ambagsador/
CMU to approve certain specific crop defoliation missjeng, but
only in limited numbers and in carefully deliniated areas. -Ingreased
psywar was called for and full reports were requested. Thege :
constraints added greatly to the time required to clear and
coordinate a target. From inception at the lowest operatiopal level
until the crops were sprayed took anywhere from three monthi to a
year -- fary longer than growing and harvesting the crops in qguestion.
This excessive time for approval was reduced later by the regmoval of
some coord:nating agencies within MACYV but the average time at the
end of 196 was a minimum of sixty days, '

( _
5) Throughout the first half of 1964 crop destruction missions
contihued 1o be flown and good results obtained. The Ambassader and
COMUSMACV persisted in their request for full approval autherity and
it was finally granted on 29 July 1964, By this time over 1300
acres of VO foodstuffs had been destroyed,]15]

Increasing Defoliation Program

§S§ By May 1963 targets to be defoliated during the coming
monsodn season werc being selected and processed through the head-
quarters system. The results of the late 1962 defoliation migsions
had caused MACV to reverse its earlier finding of "disappointingly
ineffective” and, based upon the correction of some technical
shortcomings, that headquarters now recommended the defoliation
program proceed at full speed. In June and July 1963, defoliation
projects began again along canals, powerlines, roads, and rﬁiipoads.
VNAF helicopters aided in the operations, especially in the :
mountainous terrain, In August, diplomacy again intervened in: the:
mission accomplishment as Thailand requested aerial spraying for an
epidemic of locusts. Two C-123s were detailed to this operdtign
which had to be coordinated between the embassies of the twg o
countries plus SVN, adding to the complications. The projegt was
actually flown during the period from 31 August to 16, Septenipey.

In October and November the planes resumed normal RANCH HAND)
missions flying some 65 sorties on four projects. [16] :

In December 1963 night missions were suggested to counter
incredsing ground fire being received by the spray ships and to




combat Comperaturcs sbove 80° which cause. thermal raising and a
scattering of deloliant buyorkl the target. Initial attempts, on

8 Decembor. 1963, utilizing flave ships to illuminate the target,
failed to improve the situation of vulnerability since the {lares
simply silhouctted the spray plane.  Nighttime operations markedly
reduced chances for rescue wxl survival, and reduced visibility
required that tarpets be selected fu relatively unobstructed areas
which would pevwit rapid mancuvering, ‘there was an additional
problem of coordination between the (lare ship and the spray air-
cratt, one which proved difCicult to resolve.  RBecausce of these
several drawhncks, night deloliation was discontinued cgeept for
rare occasions and never flown over the same target on successive
nights. |17} o -

C.

8T By late 1963 the level of herbicide operations had surpassed
that experienced by the British i Malaya in 1948. Arcas being
sprayed vere oo fonger in friendly hands nor had they been first
clearad by an aircralt strike, As a result, many of the herbicide
spry ships were receiving hits from small amms weapons. Fighter
aireratt were called vpon to protect the spray ships, but were not
effective in proventing ground Fire hits. According to the tactical
rules in effect at the time, the (ighter aircraft could not pre-
strike a tarpet.  They were allowed to take only defensive actions
fer rescuo operations or Lo post-strike after small arms fire had
been experionced. ' _ s - -

o

87 As in the previous year, the period from January to June
of 1464 was one of inactivity so far as the herbicide progran was
concerned. This period of the slow-growing dry scason was used to
evalvuate the program while the aircraft were utilized in MULE TRAIN
logistics missions, ' ‘ ’ :

&

[5) Mid-19264 brought greater enemy activity in the rice-rich
Mekong deltia area. Because of heavier enemy (ire, spray operations
in this avea rapidly became the "hottest™ in Vietnam, increasing
in intensity as the VU gained control over additional areas. To
combat the intensifying enemy Mirve, spray plane pilots developed a
new mission tactic best described as the "pop-up'' maneuver. This
involved (lying very low (about 20 feet above the ground) through
open arcus Lo veach the target ab which tiwe the plane would
Mpop-up't fo 100- 150 Cect Loy the spray nm, o On 30 April 1964
50-calibor amd possibly an air-burst mortar [ire was experienced. -
As a result; o copilot. was wounded and his aircraft received over

A0 holes of varying $izes, "Missions were suspended pending another

evaluation, the result of which wids a new policy allowing the ...
scheduling of mnitiple targets. Having wore than onc target, pilots
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- tonsequence of this failure, a new concept was-adopted . whereby

. CONFIDENTIAL

could choose another if the primiry one proved too "hot" due o
enemy fire. In an additional cffort to protect the crews [rom
hostile fire, the same target was not scheduted more than two:
days in-succession to prevent the VO from massing troops. in the
spray zone.[18] ‘ - _ :

(B) While operations in the Delta areca werc being evaluated
and new missions scheduled, RANCH HAND aivcraft moved north

- temporarily to Da Nang where, during May and June of 1964,‘théy

defoliated winding dirt roads which connected Vietnamese outposts
in the mountaincus area along the Vietnam-Laotian border.

_ j In late July 1964, the first pilots began féporting'dn'a 

. Permanent basis (PCS) to RANCH HAND operations. During the first - o
~two and one-half years in Vietnam, crews had rotated on a Eour-to-

six month temporary (TDY) basis, flying 800 sorties and dispensing

250,000 gallons of defoliant over some 80,000 acres.  RANCH JHAND .

personnel (stiill SASF assigned) had lost three crewmen and two' -
aircraft. By the end of July 1964, defoliation became a part ‘ol

‘the Pacific Air Force's (PACAT's) overallimission in SEA.[197 %

(éj With the arrival of the PCS pilots, the Special Aerial”
Spray Flight (SASF) was reorganized as Netachment #1 of the: 315th
Troop Carrier Group. Based upon previous:experience, new. spray’ -
pumps were installed on the C-123s which increased the spray’. "~ « .
delivery rate to three gallons per acre. An armored "box' was @ -
placed in the cargo section to protect the spray operator and more
armor ‘added behind the instrument panels of each of ‘the C-123s5, .
Attempts were made to have the VNAF fly crop destruction missions
in H-31 helicopters. While the missions were flown in July and
August of 1964, the results were not completely satislactory.”

Sane of the reasons for this were failure to obtain permission to
destroy crops where the VO control of the people wias marginal; *

Jack of experience on the part of the VNAF pilots, plys lack-of

nmotivation, and simply fear as well. In some cases poorly-engineered
equipment also contributed to delays and poor results. As a0 ..

USAIT and VNAF. crews were mixed on-all -123. crop destruction .-
missions, o T A e :

(Fy .In October 1964 the first-ofjthe”mixed1crew concept-

. missions-was flown. Thus ‘began a policy ‘that remainéd in effect -

even after the step-up in 1.5, involvenient inSEAL- - Ground -fire: .

continued to increase, and one - of “the leZEé-was-severely-damaged
hut-landed safely.. In December 1964 a Tourth C-123 arrived in .~ -
South Vietmam. “The C-123 aircraft proved to be an excellent™ -

.- -choice as a spray aircraft with-its dugl; rugged and simple.

- support systems backing ‘up . two reliablemvépiprdcating“engines._
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- During 1964, a total of 257.7 square kilometers of roads, rail-
roads, canals and VC base areas were sprayed with defoliant and
15,215 acres of crops were destroyed, all as a result of 363

- spray sorties flown., The C-123s were flown approximately 48 per-
. cent of their maximun capacity during 1964, hut during the last
four months of 1964 they used 92 percent of their available time,
This utilization rate underscores the increased anphasis upon

~ defoliation in the latter part of 1964. That RANGI LAND aircraft
were not [lown to their max imum capability was due to: (1) the
fact that the herbicide program was still a sttty adjunct

program in the early part of the year, (7) operations were usually
terminated when hostile fire was encountered, and (3) the chemicals
were wost effective during the wet season which at the same time
had an adverse effect upon mission accomplishment. [20]

c _
5) In 1965 RANCIH HAND missions and sorties became more
important as the scale of fighting incressed. A new idea was
tried early in the year known us Project Sherwood Forest., Planning
had begun in December 1964 on the project to clear a 48 square
mile section of the Boi Loi forest some 26 miles northwest of
Saigon. Long a VC stronghold, the forest was so dense that the
enemy could operate with little fear of obscrvation. A network of
tunnels, caves, and trenches made the area a veritable fortress,
The plan was to heavily bomb the area, then defoliate it using
RANGT HAND aircraft. After the chemicals had killed and dried the
foliage, 50-gallon fuel drums would be dropped in the area and
ignited by M-6 parachute flares, The hoped-for result was a
huge fire storm which would burn off the vegeration thereby exposing
“the ground to observation. '
<
<" The cond. pt was approved and RANCH HAND aircralt did their
part by spraying 78,800 pallons of defoliant during the period 22
January - 18 February 1965, By the end of March, with the dry
season about to end, the chemicals had taken of fect and the flare-
rigged fuel barrels were dropped. The forest burned well for a
short time, but by the following day all fires were out and the
project was a Jdisappointment. About the only benefit realized
was that the enemy was denied the use of the area for a considerable
period. The hoped-for denuding of a large arca by fire simply did
not occur. S5till it was the first time fighter aircraft had been
allowed to pre-strike a defoliation target, and it revealed the
expanding use of chemicals in warfare. [21]
<o
/LST For the rest of March and early April, RANCH HAND aircraft
flew crop destruction missions in the An Lao villey area. In
addition to destroying the crops there was a hope that the
villagers would leave their homes and migrate into SVN-controlled
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areas. By so doing the declining Food perncrion would;put an-
. additional strain on VC requisitioncrs. and force them to put move

- men to work growing food instead of Fighting.
. (#) By the time these crop missions had. hoen complated,: the
final ‘approval for Project Swamp Fox had been rveceived.  The .
largest defoliation project undertaken to that date, Swanp Fox
called for the spraying of large aveas in central SVN which the S
enemy had been tusing without fear of harassment for amms - factories, -
- hospitals, repair shops and training camps. Spraying operations
began on 30 April after A-ili aircraft had pré-struck cach target..
In addition to the pre-strike, a Corward - air controller ({TAC) -
was used to guide the fighters and the spray aircraft,  The project
was 70 percent complete when it was terminated hecause: of increasingly
heavy enemy ground fire on 25 May. 1965, Some. 77,600 gallons of :
defoliant had been sprayed. .~ 7~ T R
B S - Co T DO R T SR
‘ gSJ With the cance]latian'0£ Swamp“pox;ha_reu@luaﬁiqn of the ..
. entiré defoliation program was conducted by MACV-J2 (Intelligence). -
The result of this analysis was - anotheyr “indorsement of ¢ Lfoliation -
- along with a recommendation to provide more A- 1B fighter cover . .
for the ¢-123 aircraflt, Headquarters 2d Air Division:and PACAF
expressed concern for the safety. ol the crews.. During thestwo:
- projects flown that year eight crownen had been wowided but there
. had Deen po fatalities. The A-15 ajrcraft was singled;out for
- particular praise. as a support airvcraft in that it had ‘the -
necessary airspeed and mancuverability and could carry a large - .,
f munitions to suppress ground fire during spray operations.

~amoeumt of .
In the IV Covps area, tactics called far: the use of:Lour A-1Es
per mission, cach armed with mixed loads. of bombs and 20 mm
anmunition. The fighters pre-struck the target based upon. .
directions radioed from the FAC working the arca, [THis“strike Was -

followed in three to five minutes by the C-123 spray plunes, These
ire hits, huy;thCy,fif

tactics did not hait the'in¢iden¢é_0f_gf0unﬂ~f
did reduce the number samewhat, - A Tively de

whether the Lighter pre-strike was nove
- element of. surprise,: whiclways «)¢ Ty

~the abeeraft crews; - The debate cortinu
problem was in’ the[ares of ta SAPPYO

considerably. " Approval for some targets in sen itiye areas’
_ as-long-as-a4year,“Whi¢h'résult@d'inﬁthcﬁRANCU HAND backlog -
wdwindling to ds little as-a single ject at times,{22]: "7 . -

Sy

. 3[@{) Whe_remdiﬁdéf_ofleQS waq_jpeht'ﬁefbliating.”ljnéS.of_ D
- communication!! targets;_{In_Novemherg'jet_W-ghterS-[F—lOOs).flew 7
'-prewstrike.and-COVQr;forjthc F'123%§foruthexfirst.thne_while Hil-3%

bars]
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Jolly Green Giant'' helicoptors stood Tr. ALl such missions were
onder the contrel of a tAC. In Septembor and October 1965, three
more C-123 aireraft wers modd (ied Cor spray opuraticns and reached
SN by 13 Movember. At this time the desipnation of the spray
qireruft was changed from C-12% to UG- 1235,

Oper: in Laos

4 '

(A in December 1o0%, detoliation- operations wores begun in
Laos to connter the nse of the 1o Chi Minh trail by the VC. A
networi of foot Tralls, dipr rends and other lines of communication
weve spraved by the UC-128s hased at Tan Son Nhut and Da Nang.
ther, ground fire and high mountsinous terrain combined to make
e missions huzavdoas., The strong winds dispersed the spray,
making i less effective than nomal which required more sorties
ver the some tarpet o complete the mission. - The operation .
contineed into late Juna 1906 and was credized by the FAG's and
(iohter piiots with Jiding censiderably in the destruction of aver
1000 trucks on the defolinted roadds.  With the value ol the migsions
cetablishod, sortics contl mied to be flown over Laos with great:
mititary benefit and Tittle diplomatic difficulty.

CYoar o Acceplance

GF White the sorties over Laos procecded, operations through-
cut N increased in tempo.  luring January and Tebruary 1966 most-
Cof the missicns were jn the central part of South Vietnan with some
in Hhe porthorn arves heing Flown by the RANCH HAND planes stationad
AU Do oNang . Soveral atteppis were made to Cly missions closc RO~
Yan Sen Mhut nsing Tacan Tixes and dispensing with a navigator., A
arnd stady of this tactic was sl Cicient to discredit the idea:
o abandened. Another jungle burning project. {Hot Tip [

ansd 1
and Y1) smis oltempted o Jannavy and Febuary - on Cha Peng mountain.

v gy T Ly 20 sauat e Ailes of mountainous errain werce sprayed
with 27,060 palloms of forenpe defoliant and, after it took :
aifect  B-S57s Plrechombed twoares, ALD hendeparters MY brieting
Go 1 vareeh 1066, the bricling of Dicer simted that the targel was
sprayed corvectiy, B wenihoer, wind, Tasidity and ardnance deltivery
condibions vere nblosabistactory bl e daned trees just

ven bt turn, ! dnepection showod thatoondy Dive neroont ol the
aren gprayad ad Borned, {23 '

' < ’ : : :

_ _4‘;/*5’_} Aeretintion and crop destroot Lon missions increuased- 20
GUTCOL Aprilb with the restlt that COMUBMATY reques tedd eleven
e aireenlt within the colendar year. Additional quantivics of
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herbicige WeTe requesteq L0 meet the steppeduup-demagds which ey,
i i i demilitarized “one (IMy) as Well, By

- Way aof Comparison of the Evowth of the defo?Lar:on/CJOp“dpstruchnn
Program, there wWere 218 S0Ttiny L own n May of 1966 dispehsing
199, 450 Lallons of herbicide. In the snme'month of 1964 nnly‘ZU_
Sorties had been.flown that Sprayed I 07y sallons or chomicalS:'
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CS) In June 1966-the first RANCH-HAND'uIrCPuEt'tQ be lost
during 5 tacticy; MisSsion wag Shot doy, by sround Fire ip Quang: - o
Tin Provinca, Marine Corps hellcoptcrs rescued thO'crew,:all of
whom SUrvived, In July, an ef fore WS made to modify the Spray
Cquipment o the UC-IZSS'to mprove the volume as well as. the
”quick_dump” Capability EW spray tanks we pe installed, and gz
20-hp P, capapie of dollvering 400 allons poy minute; wels:
added tq cach plane. The completed System ag known a4 the - -
A/A 45y Dispenger System, Includeq mn this Was a . ney tail booy

0 feot long ang weighing 120 pounds | ang a 10-inch dump valye.
instead of the Previoys 5-~inch Valve, The ney system wyg Capable
of SPraying 250 gallong Per minte (3 Ballong Per acre) apg the
entire 1ggg 8allon capacity-could be distributed in fouy Minutes

'of'spray time, . _ . . o

( : _ : S

q;) During-tho Stimmay of 1966 the jrgy spray missions over
Nortp, Vietngy were [loyn Again, thc‘targct Y1 lines of o
communication, in this'caso roady trnvorsjng.hm Gia pass leading _

Lrom North ¢4 South Vietnan, Late SUmine Ioung RANCH [IAND aircralt

“Lying Missjong throughout the lenpen And bregdep, of SYN while
ef foreg Were maintﬂinod in Lagsg and i the North Such-extnnsivc
Operationg Put a reng Strain or . the ﬁeven'aircruft on hand SINCe
Novembe,- Of 1965 In Aprig of 1966,=Hq MACY R Teuesteg eleven
additjoy, g UC~1235't0 ASSISC in i, stopped~up herbicde Progran.

ane modificatjons Ay !rhinjng-dviaycd Feceipt ynt s o
August when three-worc Clown gy Fouy morc-nriived‘jn'Septvmber _
giving the Hotuchnmmt A tota) oy IJ'IK-JJ35. n 5 Octohey L6061
Detachment Wit s deactivarod ang the 120 Air_Cmumnndo Stpad ren LACS)
“ormed, rnhajniug the code name: RANC) HAND e UL g Assigned
to the 315¢h ACW, Trogp Cnrrjor.[aq] - o

¥ .

(ﬁj With the arrival of the additjonaJ Tive rafe dofoljation_
along e IMZ g Slepped up, As'many s Four-misﬁions Per day
were flow, ue 1 £ood weq pjip and the ProxXinty o the base gt
Da Nang The fargets, . MSSions wony SO well 4y the aire pay.
exhang e the SUpply of-herbicide and Aircrafy maintonnnco;bogan
to fali behind | It was neccssary LU 5oy dowyy the oberations

Ich: coi od [ ' _"‘3d3review of the Political -
implications of defoliation-in the HWZ_?tsch,.yClpse;sLndy of thig




- CONFIDENTIAL

o action had begun in Avgust of 1966, -and in Octoherfpennission1had_-_
" been reéquested by COMISMACY to defoliate the entire ML, In -
November the Department of State responded that.only-the'sduthernrx_~'"
portion conld be sprayed, c A L
_'}37 Stepped-up operations were not without penalty in other -~ . FIEER A
respeets as well, In Dctober a UG-123 was shot down _in the "lron~ A
—.,lTianglc“-atez,'hut the crew wag again saved. - Daring SPray Qperations
in Laos en 31 January 1967 yet another Plane was lost, this time .+ _
With its. crew. Une 1 Decenber 1966, the 12th ACS moved - to Bien Tlog L
where' there was more romm for storage and'operation..-ﬂightcen UC-123g - ~
o Werc-authorized the squadron and as of  the last of December 1966 B
Co4 were'on:hand,:pﬁo_en route from the 1, ‘g, and two more were being ~ - .
modified in the Zone of thc-lhterior.[ZS].1: Ll

Project PINK 1OgH -

.1"

Ho

¥ !
"

) I a continuing search for ap economical. way - in which to-
- clear large areas .of jungle foliage and therchy deny‘QOHCealment't
- the' VO, a thind junglﬂmburnjng projecf-w&sﬁattbmpted;~iIﬂ;May 1966
. OOMUSMACY. wais requeistod by, CINCPAG-tO‘planfa‘large¥écaIc_téStQtOgb

‘code named PINK ROSE}_'Theftést wus?sChedulod'for‘1&@7;.to?be;;;j

accomplished in conjunctjonwith-otheridcfgljation;ﬁrojectsfﬂfThre
‘targets were selected ot 6 Novanber 1966 and.Sprayiqg_beganuonfeéCh'

of the seven kilometer squire targets {some. 12,000 actésjeach) L

almostfimmediately, ;Under'the~generﬂ]ﬂsuperv151on“dfﬂuq-7th_AF;

personnel of the U.-S;"FprostVServiceﬂevalhated all functions as .

the ‘project progressed, By 27_N0vmnbérﬁt'”_Eifst=$p%aying-of the
~tworand " three canopy- forest was-dgmpleted...)efoliant H0range' ..o,

-Was used on targets A and B_whjle'Aréd-;VrecbiVCd:trpaunént of .

"White," Ip January 1967 4 second_appliéar‘bn}was made-ﬁverﬁthe;;ﬁ_a_

same areas, and ten days beflore ignition 'ﬂg_ntj?BlueU]was sprayed, - °

Close: to 255 sorties and 255,000 gallons o '

by 12th Acg plancs. IR A

M~

£

T@rbi¢ide'wcre‘sprayedf“

e _ S o
BT I 'y'i.n.g‘.- Ut of Guam, AR
©dgnition of the separale target. ar :
-of the hnge jers ignited Area ¢, On. 28+ Jan
.’bcnﬁnirul.txlfArIx1IB‘yan;ILR?IJYK?deu1tht741ﬂ}'f\h
ngperation;pdriqdfwith the areg. Areq ¢ _ B
urling o Othernvise . "

 '1whérévCr-a‘hﬂmhlﬁt’Fcll-thh‘ﬁh@-dpéﬁ eds. Wt
2 spread.more ¢ pwoﬁfeet{Fer_pqinthf mpact .-
Cresults ‘wore experienced;

 ﬂw_ﬁmmiﬂu1qu_ -more thar
In-Ares A mich thd, s S P

;Tgﬁgthchmelét; ane’- rest |
:jhutmunder‘ﬁhesjung}e canopies: fire _spreaqflittleimof¢-than'six  e
wint ol dpnition)” Vory ~canopy-

5fairCrdft_began:the.;l
fJanudry-1967iwhcn'50,j}

?yf1r@a§ﬂfwa3‘hit:While-
The effectiveness of 'tjy

alpd only “spot burnirg:

SRR A

et From the Jery: jttle change
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thickness or aerial visibility was cxperienced. [Fire bomblets
released over Arca B were aimed at o small arca in an attempt to
create a fire storm, but only 50 percent of the fires burpcd into
each other and the hoped-for storm was mot created. Overail damage
to the forest was not appreciable and the major conclusions of -the
project personnel, many of whom visited the arcas for irst-hand
‘inspections, was that “'resulls did not warrant the high cost of
resources to continue testing,''{26] _ .

Herbicide Shortages

,
@ﬁ One more vesult of the stepped-up spray operations of
1966 and 1967 was a shortage of herbicide. Despite an increase in
quantity of herbicide requisitioned a shortage hegan to appear by
November 1966, and, with the exception of VPINK ROSE, previously
approved missions were reexamined and some lowercd in priority, -

[ . :

(ﬁﬁ One of the compiications facing American military personnci
in trying to solve the herbicide shortage was the method of -
accounting for and handling the chemicals once they reached SVN.

Hq MACV refused to make the herbicides an item of USAE supply,
despite numerous accounting crrors and delivery delays duc to
delegating to the SVN govermuent the responsibility of herbicide
operations: :

The GVN approves all projects and provides
logistical support to include receipt, movoment,
storage, accounting, and.loading of the herbicide
on the spray aircraft. The U. §. provides the ajir-
crafit and crews (1Z2th ACs). Crop destruction
operations are conducted undor the Stake/D0OU
approved Parm Galte concepl. VNAF markings areo
placed on the aircraft amd a VNAP ohserver 1§
presaent during each mission. 7The presont proco—
dure has boon successiul From an operational and
a public allalrs point of view. Any advantages
gained by making herbicide a 7th Alr Forooe ltem
of supply would b overcome by the requ lremnent
For pore Alr Foroo perconaol and by the Jdisadvan-
bage off wny reduction of GVN parvicipation in the
brogram. " ’ .

"

¢ : _

(ﬂ)?brbhﬂdes:nb procured from normal dowestic supplics
within the U. 5. and ave packaged in S55-padlon deims for shipment
to SVN as bottem-hold cargo,  Since it is a heavy liguid, about
11 pounds per gallon, cach drum (closc to 640 1hs. ) requires
mechanical handling equipnent {rom the factory .to the point of




“aircraft loading. This means a harbor for the ship and a dock
with sufficient facilities, as well as available labor, to move
several million gallons. Resupply, in this light, becomes an
expensive and manually tedious job, hence better ielt to the South
Vietnamese despite accounting irregularities. After the initial
off-loading, the drums arc usually, due to weight, moved by barge
to the using air base. This necessitates g hase sufficiently

- close to a waterway to provide access, yet large enough to provide
both storage and loading space as well ss adequate turway length.[27]

g
) In December 1966, COMUSMACY requested the muber of aircraft

assigned be increased from 18 to 24, This increase would pemit
& Spray capability of more than four million acres. Nevertheless,
by early 1967 the increased spray requirements had alrveady ocut-
stripped the available planes and herbicide. Accordingly targets
were rearranged and priorities adjusted, especially during the most
acute period of shortages, early in 1967, After this critical
interval the mention of herbicide shortages disappeared from unit
and command histories. One of the chief reasons for this is that
the use of herbicides "Orange" and 'White' were made interchangeably
since the ultimate effcct was the same. Prior to this time, each
“"'color' herbicide had been restricted to a specific type of
foliage or mission with "Orange" the more preferable, hence in
shortest supply. 'White'" was found to he just as effective but
tock longer to react upon foliage, In this manner the total
quantities of herbicide proved to be sufficient for the needs of
SVN. [28]

Operations in 1967

< ‘

8] With a year of successfuj performance behind them, the
12th”ACS was able to expand its operations in 1967,  kxperience
proved a sound teacher as high-level examinations . veviews, and
evaluations diminished while sound operating procedires were
standardized. 1In the first six months of 1967, the 12th ACS flew
2325 sorties and sprayed 1,900,510 gallons of herbicide ard, in
some cases, insect control agent.[29] As the missions became
more complicated, so did the scheduling thereotl, and the attendant
coordination. During the year, 7th Air Force put out a "Fact
Sheet' for RANCH HAND pilots as well as FACs, personnel of the
Tactical Air Control Centers (TACC) , and escorting fighter pilots.
It is revealing in the standardization which operations experience
and command acceptance at long last allowed.

C

£87 While no two targets were ever the same, missions of
defoliation were generally flown with an "on-the-deck' approach
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followed by the familiar ""pop-up'! mdneuver,  The target was thep
Sprayed from an altitude of 100 1o 150 feet at 4 speed of 13
knots.  Ar the efficient deposit rate of three gallons Per acre,
this usually meant that g pline could SPray a swatp 80 uncters
wide and ig kilometers long. Anywhe re {rom two to six UC-1234
flew a looge trail, echelon formation while on target Spending
about foyr minutes over the target ir continuous spray was Permitted,
Crop targets on the sides of mountains regyujpeg mich more time since
the plane had to fly down the side of tha mountain to-prevent_spray
dispersal, and would often have to repeat the Process one or tyn
more times tg Completely cover the target, After one Pass hostile
targets could be, whether complcted or not, left for another
target close by. On defoliation g well as €rop missions when
hostile fire was experienced, ag more often than not it was, the
Crew chief, inside hig amored box , tossed out g smoke grenade to
mark the general spot, (op 4 defoliation mission the observing FAC
wou 1d notify qovering fighters that would then descend-upon the
area just as sogp as the mission ip progress wyg completed and ng
longer required escort, : . : :
(, : . - :
' : 553 Target Pre-strikes becume COmMon, but if the area had been -
- considered "oyt the mission Might be {]owm without Preliminary
activity, Pre«strikes, when scheduled, wore coordinated the day
before between the RANCIT [1AND Crews, the Fighter Pilots, ang the
FACs. A surface wind velocity of oyor 10 knots wag sufficient to
cause a mission to ho scrubbed, as wis 4 temperature ip eXcess of
85 cegrees, For this reason, most Spray missjons.were Flown - at
#ddwn or shortiy thercafter, Seldom WCTe any migsions flown after
' noon becayge of the intense heat Foliage sprayed usually turped
brown Within six days dopending upon the herbicige used; however,
a wind or rainstorn jg ecessary 1o reiove the dying vegetation
from the trees. - B

. {’ "

-(ﬁﬁ Mission scheduling (then and Now} hegins at the province
level, Usually 4 MeCting is hel with the irovingce chief, with
Tepresentatives of the g MACY and ARYN chomical olfices, 7th Air
Force ang 12th ACS in attendance ., - Details of the target, intelligence
data, psywar elforts hecessary and oeher details are Worked out, ot

- Ut into writing and Lorwarded for c]earance.by Ha MACV, syy Joint
General Staf{, the Ameriean Ambassador, and other interested staff
agencies, Usual iy MACY issyns the basjc order to’spray a target,

- Then the TACC schedules the missior, Coordinates the data between

'fighters, FACs and ground cmmnandcr;ﬂalong with the Province chief,

Kce- frequent compluints aboyp eXcessive delays for.target approval
SCeM to have heen resolved fop mention of thig is séldom found' in
herbicide Teports alter late 1967 [30) SR B :

L Conrg
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RAND Fvaluation and Response

}éﬁ During October 1967, the RAND Corporation published an
evaluation on crop destructlon operations in SVN. The report was
critical of the effectiveness.of the program stating that the
"Data consistently suggests that the crop destruction program has
not in any major sense denied food to the VC. Moreover it appears
that it will be exceedingly dlfflcult to accompllsh this goal
with quch a p10gran "[31]

ES) The RAND qtudy went on to state that the average Vietnamese
farmér was antigovermment in his sympathy. 'The indications are that
very negative feelings toward the US/GVN are aroused as a consequence -

- of the spray, and a number of subjects speak of increased stpport '
for the VC resulting from such operations.' The RAND report
concluded that crop destruction '"may be dysfuncticnal.  As
presently conducted, it is not impossible that they may have been
counterproductive t0 the long-range US/GVN pacification effort.''[32]

: ;53 The effects of this report were immediate, Headquarters
MACY and 7th Air Force jumped to the support of a program that the
' SVN themselves had requested and continued to monitor. An o
advisory group of civilians from Hq CINCPAC headed to SVN lmmedlately
and conducted a careful review of the crop destruction activities
in 1967, The results of their report, based upon captured enemy
documents, and the analysis of 622 sorties flown in 1967 found
crop destruct]on to be a vital part of economic warfare. Enemy -
documents revealed that the VC had suffered serious personnel
losses due to the lack of foxl. Viet Cong normally used in
fighting had to be detailed to crop raising. FPxtremely small plots
were cultivated to make the use of UC-123 aircraft uneconomical
and also to help avoid detection. - In this case, the U. S. Amy
UH-1H and I-47 aircraft took over the spray duties. Documents
revealed that the 95th NWA regiment had to fast for one or two days
at various times due to a lack of food. Some of their personnel
pretended to be ill to avoid fighting when their rations were cut.,
The CINCPAC report concluded that crop destruction was 'an integral,
essential and cffective part of the total effort in South Vietnam."[33]
(%) Despite these findings, the Chicf of Staff of the U. S.
Alr force requested a thorough study of crop destruction operations
in SVN. Seveénth Air Force initiated a careful study through its
CHECO office to rcfute the RAND findings. Through the use of .~
captured documents and interviews, and the records of the 12th AC%
a4 report was cnmp;lcd which’ rovealed the magnltude and careful

18

LU0 mm 1',.-3&.':L-.




. aerial reconnaissance at altitudes as low as-100 feet Beglnnlng
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'organ17at10n of the L]Op destrua11on pro5ram as well as 1tS _
“effectiveness, -In 1907, the 7th Air Force oporated 17 UC:123s
‘which sprayed 528,425 gallons of herbicide in crop-kiliing missions.
- Hg 'MACV had comtrol of all Mssions with 7th AP acting in an
advisory capacity. . All targetu were approved by the South
Vietnamese Joint Gonerdl Staff. High priority projects were under-
taken. in populated arcas only when military advantage was very
.-¢lear, when the U. $. anbassador approved, and when adequate
' measulea were taken to warn the friendly population and prov1de.
'compenSdtJon and relief in case - of a(L:dLntdl dn&Jge :

: &S) The VC madt cvery crfort to reduce the size of thelr S
cultivated plots and, to conceal them inside tr{c lines and even in
‘bombed-out structures. The cnemy tactic was Lo have one unit move . -
* through an area, clear it and move on. A vC(OHd unit IoTlows to_}t S
plow and plant, "and a thivd arrives to harvest the crop.. USAF -
crews became quite proficient ‘in distinguishing’ thesc so- -called”
"slash-and-burn' plots from the cultivated Montagnard areas’ durlng

in mid-1967, greater care was exercised-in spraying. to avoid ik
damaging innocent civilian areas as much as possible, .. This wa:
accomplished by .7th AF recommendations during. target. mcctlngs‘
~ which aided in the selection and limitation ¢f the missions.
“Part of the objective of crop destruction. is to sepdratt the VC
" from the people, and crop destruction, by forcing refugee movements:
to unsprayed . crop'producing areas, denied nu} only the food, but fp
the people contact so essentlal £0 LhL tuch ]la typo canbat
{Gmployed by ‘the VC. ,

) {Aptured documonLa provod the offlrloncy of this concept
A letter signed by the Command Comnittee of KMLO in 111 -Corps area-
informed all ‘VC that their monthly rice ration for October 1967
-was vestricted to 25 liters per person duc to allicd operations,
bombings, defoliation, and the limited contributions made by . the
civilian-populace. Beyond reduced rations- 7th AF- Ioported Crop
destruction forces the cnemy to abandon buse camps, seelc out _
hidden areas for planting, ecxpend money and pelsonnnl to buy.and
transport food, protect food caches and to hara the local .. o
population for morc food. 1n the An‘lao v _jln September: 1967
prisoners reported rations dxoppnd to one { rice: pér persun
© per day and that it had a decided effect. upon rlbhtlnb morale.:
. Another captive rtported that® some 247" acrgs upon which: a.la:g@
body of . VC troops were depending , turned yellow and died within'™
seven ddy cafter it was p7ayod thorehy negating -an entire VC-
company's eliorts at raising tood for more thdn a month,_' Y

éﬁ RAN(H HAND uths tafﬁd i thL 1ep0rt that the best tlmes S
Ior crop doctructlon Sp]dY]nP wnro Jn May Iunc and ertember October
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since spraymg Jlt‘aL 1fter plamm;, and immediately before harvest
tends  to support crop growth whereas if the herbicide 1s applied
during the growing period the piant is killed quickly.” In the _
 report recommendations, there was gencral agreement among the RANCH
HAND crews and .7th AF monitors that the crop destruction program,
while most effective in the less populous and less. arable areas

“in T and It Corps sectors, was also effoctive in the populated -
coastal plains where the strategy had been to separate the VC from:

" the civilian populace, U. 8, Army elements: considered the crop

spraying highly signif icant and most of them believed that the -
effect would be even greater in.the long run, After the mid-1967-
program changes and directives, psywm and civilian reimbursement .

plans became much more effective in alleviatipng the psychological

- impact of the program. The report went on to state that the RAND - .-
paper was weak in two areas: (1) the period covered did not. 1r1c1ude
major changes made in the progran in June of 1967 and cspec:lally
the very successful spray missions in the An Lao valley in September,
(2) the report did not consider the ‘mportanL mterrelat].on of - a0
crop destruction and the overall MACV denial strategy. 'The. ..
message report -was :gu[f]( ient to allow a continuation of thc Crop
~destruction program in 1968 and 1969, aHhough careful . restrlctlons
- have governed, and continue 'ro govorn the - entlre program [34]

: " While the OVcllLlcltIOII': and reviews pT(\LLLdCd CYews - ancl
planes of the 12th ACS continmued to-fly the, do{'olmtlon and crop
destruction missions that had heen targeted. in July 1967 another
UC-123 was lost to cnemy action during a spray run 45 miles north= .
east of Pleiku. . Once again the entire crew was lost. It was a - 7
- remarkably low loss rate Lonsmmmg a .total ‘of 2856-sorties were '
flown from July through December in- th,C_h 2,676,080 gallons of -
herbicide were dispensed, . Of those sortics mentioned; 415- were ,
crop destruction with the remaindet: credited to dC[OllathIl RANCH
HAND aircralt received a toial of 296 hits From enemy:fire. durmg i
this period of time.!35] Il MACY published. g ‘at‘lllddl‘dl?mg dlrectlve
No. 525-1 dated 22 November 1967, in an effort to'stabilize and .-
brmg order to the rapidly Jn(rm ing rianber of . targcts -and
rwu]tmg, sorties. - It was incvit table that another increase in:
UC-123s would-be reguested, given the wide (Lcwptnnc e of the
'h(*IblC':clo progra 1 and ﬂu, mpldly. inc rummg_ Lalgcr roquc.bts

LS") In’ Soptcmbc‘r' 1%7 L!n Hﬂ h Alr Hlv_
organization of: the 12th ACS Jimply because. it too po:»smsed ;
- €-123 aircraft, (,ump]otod a- 20-page study on’ RANCIH- HAND résourdes’
and accompllshm- i order to. assess .the in-house a.apabxllty
to support the increased- W\C‘V requirements, - The latter headquqrters
had rrr Forlh t} 1 hvory roqmmmom 1.0 riu, ‘8;4 th as - io]lows

pax ont
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the C-119s which the VNAF operated o spray aircraft, especially
for the mosquito-control missions. The report wis forwarded for
the information of 7th Air Force hut therc is no evidence of direct
action taken upon the recommendations contained in it.[36]

C, : )

F8) One of the best ways to judge the offectivencss ol
herbicide operations is the comnent: ol U. 5. Army personnel who
had to fight in and around aveds that had been defotiated as well
as those that had . nct. MACY requested Ticid commanders' opinions
15 to defoliation cffectiveness, and they ranged fren Marginal
to excellent,” with the difference haing chieliy the level and
intensity of fighting cxperienced by the commentators and the typc.
of vegetation in which thatl Cight ing Look place. Al agreed that
visibitity was improved, that ficlds of fire weve better, that
Tines of communication werce no longer. as subject to encmy ambush, .
and that ivwas casicr to discover the enemy at night with heat-
detecting cquipment. There was d COmoN complaint thut the spraying
was not sufliciently responsive Lo the inmediate needs of the
ground personnel, a situation that would be difficult to meet at
any time since foliage usually takes from three to seven days at
2 minimum before it would begin to fall enough to he ot any use to
perscnnel -on the ground. ‘The:fact that acrial spraying so often
revealed hitherto well-concealed cnemy base camps, bunkers and
trenches was alsa a subject of much conment. | 371

Operations in 1968

. : : : :
(8] the early part ol 1908, and especially Februzy of that
year, was notable for the Tet offensive.  {(uring this crisis, all
herbicide spraying wis halted and the planes returncd to the

11540 Alr Camando Wing for use in airlift capacitics: The UC-123s
were stripped of all herbicide cquipment i 24 hours and the 12th-
ACS flew 2806 sorties in airiirt support hefore the planes were
reconverted and spray activitics resumed.. Bv this time the results
of tests concerning the UC-125 at the Niv Proving Ground at. Bglin
AFB, PFlorida, had been rovicwod and approved, o The tests concerned
the increased reliahility ol the UC-1TL5 when one engine is damaged
during a spray mission. Iwo jot cngines were attached to the wings
of the aircralt and, alony with other modifications, changed the
aireralt designation to YC-123K.- Other changes included a larger
spray pump so lhat the volume of spray could keep pace with the
incroased speed at which the plane coudd now £y, Ceramic armor
yoplaced the oid aircrew armor, and additional armered protection
was given the engines. A Flew metor was installed to insure ¢ven
distribution of three gallons per acre regardless ol the plane's
specd. AL 3] aireraft carmarked Cor RPANCH HAND were scheduled for
the modiffention which was to begin in July 968,158} o '
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8) Tn January of 1968 the 12th ACS was programmed to
increase from 18 to 25 aircraft during FY 1969. While the number
actually possessed varied {rom 21 to less than 16, the UE strength
was finally fixed by MACV at 18. Conversion to the UC-123K version
began in May and was completed in 1968, In August the 12th ACS

was redesignated the 12th Special Operations Squadron (5083 . The
versatility of the squadron was demonstrated when an urgent reguest
1%5ruthdfmw.mﬁLmﬁhngmmﬂmwtonAPMWmmrtodwtmy

a Viet Cong rice crop in the Nam Sane and Nam Pa valleys. 'Ihe
Viet Cong were depending upon the crop for food supplies and it
was ahnost ready for harvest at the time of its destruction on 12

‘November. [41]

Léj In May 1968 the squadron had experienced the loss of a
Fifth aircraft. to enemy ground five, along with a significant
inerease in the aircraft hit rate. In order to reduce the aircraft
vulnerability over areas lnown to have heavier antiaircraflt
weapons, the F-4 [ighter .was used experimentally to spray areas
otherwise too dangerous for the UC-123Ks. A cambat test of externally
mounted, 370-gallon fuel tanks modified to carry 550 gallons between
them, was rup in January 1969 over.Lans. Each F-4 was capable of
covering a swith 100 feet wide and 16 kilometers long. Moving at
speeds of 500 lnots, the arca was covered at a rate of 4.3 gallons
per acre in only 70 soconds, reducing appreciably the vulnerable -
time-over-target of the spray aircralt, With the T-4s, no fighter
cover was necessary which veduced the requirements for extensive
mission coordination. ' S

Recent Operations

< ' : : :
[ Herbicide operations during late 1968 and 1969 shifted
their enphasis somewhat as indicated in the 1968 Combined Campaign
Plan. In previous years spray missions werc targeted on large areas
containing enemy hase camps, lines of communication, canals and :
crops. By the end ol 1067 cnough of these targets had been completed
<0 that the shilt alleowed concentration on (1) Allied lines of . -
commmication, (2) cnemy routes of supply and comunication, {(3) enemy
hase aleas which are the object ol Alljed operations, and (4] the
fof (or Zome along the Vietnamese borders. Congiderably less
eplinsis is being placed upon crop destruction with missions being
concentrated in the sparsely populated and remote VC-controlled
areas.  The crop destruction Progrin has been successful.in all
respects except where there was damage to crops grown by friendly
Vietuamese, In such cases the psywar program and an intensitied
program of indemification condugted by the Vietnamese themselves
has helped somewhal to case the burden,. but the latter sccms to be
plagued with administrative irrepulariiics, Tactically, there 1s




no question as to.the valie of the program, yet its political
ramifications continue to plague the program monitors. In 1968,
only five percent of ail herbicide missions were For crop :

‘destruction, and the geneval pattern in 1969 was for a4 continuance
of the missions at about this same level.  As the year began,

MACV-J2 had the question of crop destruction effectiveness under

:serious study once again, [42) S : .
0 .

: (Sﬁ On the operational side, [lg MACY revised its Directive 5251
as of August 1969. e directive brought operating policy into

line with the decisions set forth in the Report on Herbicide Policy

Review, -issued at the American Hnbassy arter a lengthy conference

on 28 August 1968. The gencral provisions of the report have

thereby become the basis for herbicide actions in south Vietnam,

Briefly they are:

(1) Use of herbic¢ides for defoliation or crop destruction
: is primarily a SyN operation with minimal tJ. S,
support. '

(2) Subject to policy guidance by the Departments of
State and Defense, COMUSMACY and the U, §, :
Ambassador are jointly unpowered to approve U, §.
support of SVN requests for hetbjCido'uctivity.

(3) CoMUSMACY EeXerciscs commarngd supervision,
coordination, liaison and control of all U, §.
herbicide participation,

(4) A special interdepartmental MACY committee, the
- 203 committec, has been established to expedite
coordination of requests for herbicide operations,

The MACV Assistant Chief of Staff J-3 maintains mission control
over the 12th S0S. The 7th Al advises MACY on operational aspects,
and plans, coordinates sl cxecutes the Rission once the J-3 ollice
releases the operatjons order to 7th Ap, [43]

Yietnan Operations Swmry
(CJ Since its inception in 1961, the herbicide progran has hecn
the subject of intensive discussion, review and investipation at
all levels of cammand. = A basic conclusion can he drawn from all
of these reviews : defoliation does providoe a4-signilicant increase
- in horizontal and vertical visibilities and is endovsed by (ield
commanders as being of sipnificant value.  Iiven the Vietnamese .




have given full approval to the program although President Thieu

has requested that the American Ambassador restrict the. use of
defoliants to uninhabited areas and along infiltration routes. This
is to counter the cflectiveness of the Communist propaganda which
has succeeded in having an emotional impact in some arcas.

Lé) Militarily, defoliation is tactically alfecetive, but only”
of value when coupled with surveillance and combat powe¥. Used
in this manner it denies the cnemy his lines of communication, -
causes him to relocate his forces and to limit his ambush tactics.
The chemicals have produced defoliation ranging from 80 to 90
percent effective depending upon the vegetation sprayed. Prisoners
of war have acknowledged their effectivencss in hapering movements,
creating delays and dislocating units. Processing time Tor spray
requests has been reduced to approximately two and onc-hali months
From the initial request of the Province (hief to the [irst RANCH
HAND flight. The majority of the time saved can be accounted for
by the formation of the 209 coordinating committee which -brings
together the various agencies necessary for coordination-on the .
request rather than having the request go o each sequentially.[44]

Ggf Herhicide operations proceed in SYN with somewhat abated .
intensity, with nuch better managemerit and with increased efficiency..
The part the United States Air Force has played in the program, :
working as it has so closely with the SVN Air lorce, is one of
which the service can be justly proud. From the most basic of
heginnings, this new phase of warlare -~ the usc of nonlethal
chemical agenus -- has progressed te an important role in the
prosecution ol the war. Politicallyihandicapped [rom its inception
due to the propaganda value associatéd with plant destruction and
the use of chemical agents of any kind, this new concept has been
subjected to the closest of scrutiny and not found wanting. It is
impossible to say how many American and Allied lives the defoliation
operations have saved. This alone provides a moral justification
for the use of nonlothal chamicals. " The use: of chemicals requires
a strong and constantly active psywar program to counter-propaganda, .
and the United states should resist the temptation to abolish B
herbicides just because of attacks upon the program. The most _
recent such attack took place in the General Assembly of the United
Naticns when the maln political comnittee condomned the use: of tear
gas anl defoliants i owar as being "contrary to-the generally )
‘ rocopnized rules of internationat.war."]45] . Just what effect -this
. ' U, N. opinion will have upon American use of herbicides in SVN,

: or in any furure war, is al this writing undetermined. President
Nixon's carlier abandoument of CBR warfare would not normally place
any restriction upon the use of herbicides. As with any new '
weapon of war, herbicides have experienced a painful growing period.

et
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The USAF can afford to be plodsod with the excellent manner in
“which they have alded the birth pangs of a new LOHLGPF in war[aro

CLVllldn Attitude Toward. Defolldtlon_ 

“(U) The use of defoliant: (hLMlCdlS in. Vletnam has been
chailenged within the United States for several ycar ‘According
to one source there were 'certain private misgivings' dmong American

‘:_ officials, especially in the State Department, who were afraid that

‘our nation might be charged with the use of LhPm1Cd1 and ‘biological -
warfare and that defoliation was '"not all that militarily ef Pctlvn'”

"~ As early as 1962 Roger Hilsman, Director of Intelligence and

Research for the State UcparUneni was reported to be unimpressed by e
defoliation operations and worried by the political dlsadvantapos [46}-
Despite the doubts of [lilsman and others, the area sprayed with .
‘herbicides increased greatly each year as Lhamlcal defollat1on

proved 1tsc]f a usctul mllltdly weapon . :

uy [n,1966 a nurber of scientists’ in the Unlted Stdteb
began to- protest autlvely the military use of herb1c1dc5 larly

" in the year and again twice later groups: of SC1entlsts potltloncd

President Johnson to stop the use of defeoliants and crop-destroying

. herbicides claiming that the use was "harbarous because. they.were -

--1nd15cr1m1nate” and ”Lonstxiutcd g ddngerou5 preccdcnt “[47]

(U) Critics of defolldtlon also atgued that long rdngc offectsj
would severely affect the ecology of South Vietnam.  Much.of this.
argument surfacced in mectings of the American Association for’ thu o
Advancement of Science (AAAS). In December 1966, for example,:

“‘one group demanded that the AMAS investipate: the military use: of o
chemical and biological agents in Vietnam bécause (these. sciéntistsi
‘believed) defoliation might be doing irrveparable violence ‘to: the
natural balance ol the land itself, A substantial number in the
- AAAS, however, belicving that the demand was. in ditect OppOHLTlOH
to PreSLdent Johnson's Vlotnmn policies broadened. the |nvedt1gat10n
resolution - to- re:d ”1h0 lises ol blO]OplLdl and chemical: agentsi to. .o
modify the enviromment, whether. for peaceful or military purposes. ”[4&}‘
.. Subsequently, the MAS rechmmended to Se¢retary-of D iyt

~ McNamara- that -DOD authorize und: ,upportna stidy- by dn
Cscientific institution or LomMILTO “of both:the shorts:
o vange’ effects of “the ml}ltATy use ol Lhom1"11 dgen1b hﬂ i
lhc environment, [1Q] o kY R

(U) n rep]y, br. Johnléﬁ”féstbi D110(t01, Dciensc Resedrds
and- IIngineering, noted that 'a’ “Lcadlng nonprofit. roaearch institute'
Oﬂldwest Iesearch Instltutc) (MRT) had bLOH cuumlsaioncd “to :




thoroughly review md assess all current data in this area." |50},
Later, on receipt of the completed MRI study, Dr. Poster asked
scientists within the National Academy of Sciences - National
Research Council (NAS-NRC) to review the findings of this independent
affort. The NAS-NRC camnittee composed of four university
professorsyzylfw Chemical scientist and one LS of Ficial, agreed

" that MRI had creditably ovaluated "relevant puh?ished information,'
hut the committee also observed that the scientilic literaturc
provided markedly less factual information on the ecological
consequences of herbicide use. and particularly of repeated or heavy
lwﬂﬁcﬂemmlmnmmh”ﬁﬂ : '

(U) In Tebruary 1968 DO issucd its own summary of the 369-page
MRI report before yeleasing the full document tO the public. The -
digest minimized the possibility of adverse effects of defoliation
© and even stated that herbicides could be ecologically "penelficial.”
This summary and the MRI report failed to satisfy defoliation
critics who demanded ndetailed long-term, on-the-spot studies”

of Vietnam regions naffected by the use of herbicides."f52] In
their December 1908 anual meeting in ballas, the AAAS defoliation
critics, after failing to obtain United Nations sponsorship for

an on-the-spot field study, won approval for AAAS participation

in study of herhicide use in Vietnam. The idea was to cooperate
with other organizations, but a more effective procedure appeared
to be the unofficial groups of ‘biologists who visited Southeast’

" Asia under State liepurtunent of [oreign government sponsorship.
 What they found 18 debatable because of their own disagreement
over possible long-range ef{ects. {53)

(U} Again in 1969 certain piologists raised questions about .
possible direct hnzards to life from 2, 4, 5-T. (Ateh §1)  tnoo
late October, Dr. Lec Dubyidge, President Nixon's science -
adviser, shated that laboratory tesis of mice and rats given
relatively high oral doses of 2, 4, 5T in early stages of pregnancy
Hehowed a higher than expected nunber or'defonnities”-in_the R
of Uspring, As 8 result the government expected to tpestrict the 2
use of 2, 4, 51T in woth domestic civilian applications and ' :
military herbicidal cperations." Although critics were dissatisfied
with the adequacy of the DuBridge statement they had .to concede that
what is appligable to rats i osuch testy might not be applicable .
to human beings. (547 ' S S

(U} Nearly @ month after the DuBridge statement, President
Nixon anmoanced that the tnited States would nrenounce the use of
iethal biological agents and weapons. and . all other methods: of
biological warfare." it since this policy did not include the

use of herbicidal, defoliant or crop-killing chemicals in
28

(This.Pagg'is Unclassified)
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"Vietnam, the herbicide critics have endeavored to link defoliation
+and crop destruction by definition with the now-banned biological

s warfare, Articles, for example, have appeared in such periodicals

- 7 as The New Yorker, The New York Times, and the syndicated column

_ by Jack Anderson.[55] Despite the fact that these articles
.- frequently contain inaccurate or misleading information they -
. undoubtedly have an effect on the reading public. Suffice it to
say that herbicide -- no matter how effective in cambat -- is
under serious attack from members of the scientific community.
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herbicide program. Each has a code name which is the same as
- the color code used on the barrels for handllng

~acetic acid), two of the most w1dely used’ hPrblCldeS in!
- and is soluble in diesel oil, fuel oil, acetone and alcoho

;nonuorr051vc to metals, nonexp1o%Lvo flre r631stant énd
- Storage. It is less volatile than water._

. 6 weeks, It 1emalns eifectlve Foz up to

e nonvolatilc = Bl

. on contact by drying out the surface. 1t is widely used, LommGICLally 1
to remove leave: ;
_15 used against narrow leaf vegetation such'as rice or grassi Sjnco
< it is not absorbed by ‘the plant, -it. produces only " temporary
. defoliation in ‘trees: DL&COlOTdtlDﬂ occur
N f_f;ndrrow leaf planf% dylng in 2 to 4 days

C.ON.F uLi»..TIAL 00 3

TYPES OF HLRBlLIDES USPD IN SOUTH VILTNNW

(&0 There are Currnntly threo ghem1cals inm use in the - b

A. ORANGE: Composod of the buytl esters of 2, 4 D(2 4
d1ch10r0phenoxyacet1u acid) and 2, 4, 5-T (2, 4, 5 = trlchloropheno
1

and - 1ndu>t11al vegetatlon contral.. Orange is in an 0il's P

A qystech hurblC1de, it kllls after-b"
into the plant. "It is especially -effective - againg
plants, jungle growth and mangrove,- Sprayed plant
change in from 7 to 10 days ‘with maximum eff

Iactory cost is $7 00" pcr gdd or

M[Ilf Lomposcd of 2 4] and picloram (4 ~ am1n0 -
3, 5, 6 - tT]CthTOplCOllnlL ‘acid). It is.an aqueous. solutioch -
(soluble in water), noncorrosive, nonfldnmablc and nonvolatlle.. _t,
too, is a systemic . herbicide. SLm1lar in action to orange, the . -

- white has no vapor drift problem and can therefore he. used: n"r"'ﬁ.”
rubber ‘and tea plantations, 1r1end1y crops,. and:political horders:
It ds slower acting than orange, taking. from 10 to 14 days.
“discoloration, and 6 to & ‘weeks for efrnctlvo dofolldtlon '
- remains efiCCflVL tor & to § months ' :

Pd(t@ly cost is $ﬁ 44 per‘gt

- ' f_BIUT Jmnposod oI deodvllc: i : -

sa]f (sod1um-uag_7ylato) Cacodylic acid is drmothyl arsenlc

acid, " T¢ is wqt *'solublg, sljghtly corzoslve nonfldmmahle lnd
$e is a dessicant, medu1ng thaL it kills: foliage -

from cotton-plants. for mechanical harvestlng It

w1th1n 24 hours, w1th




| Factory cost is $5.50 per gallon.

i C

1 k8] None of these chemicals are a soil sterilant, and
sprayed areas must be resprayed periodically to kill regrowth .
WHITE and BLUE are not campatible., If they are mixed inside 'the
herbicide tank, a gummy precipitate forms which clogs the spray
pump and valves. At least one, and preferably three loads off
ORANGE should be used between loads of WHITE and BLUE to avoid this,
otherwise a time-consuming flushing of the system with water is
necessary. For this reason, WHITE or BLUE targets are usually run
in a series to ease this problenm, [56] '
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