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| FOREWORD

General. 'This CORONA HARVEST special report is one of a
continuing series of short, informative papers on highly s;%nificant
airpower or airpower-associated subjects related to the way in
Southeast Asia. Distribution of special reports is limi%,é and
controlled, with specific recipients determined separate%?”ﬁdr
each report. .

Purpose. To present in detail and sequence the deveglgpment
and success of the defoliation program conducted by the ni ted
States Air Force in Vietnam from the beginning of Americ%pfggrtici-
pation there to June 1969, ' .

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 brief 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 ¢ifort. A final section is
devoted to United States public opinion on defoliation in recent
years,

Disclaimer. This CORONA HIARVEST special report does not

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

Reproduction.  This document is the property of the United
States Government and is not to he reproaduced in whole or jn part
without permission of the Commander, Acrospace Studies Ingtitute,
Maxwell Air Force Base, Alabama. A
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-~ The concept of spraying chemicals
effort to estroy ground foliage or ins
United States military effort in Sauth Vietnam, This most rocent
conflict does represent the First-large-scale mititary attempt to
destyoy vepetation over vast areas. The adaptation ol herbicidal -
chemicals to warfarc on such a

4 scale marks the hogtilities in, oo
South Vietnam as tnique in. this respect. : R '

from airplanes in an - ,
eCts is-not peculiar to the

At the end of World way 1, the: Avmy Air Service was left with -
a large surplus of airplanes and a ?apidly_dimjnishing'number of

“pilots.. Our newest and most romantic combat arm was faced with both
military and public apathy once combat flying was over, The Aty
Service tried in many-wiys. to “interest the American people in the’

value of the airplane and in Flying in general. - Ong of..the earliest
means of dramatizing the usefl

~brought about by the periodi

Ulness of the alrplanc in peacetime’ was
C recurrcncc'of“iuSéthinFeStqt Ol

~ . In the swmer of 1921, AAS test pilof7hiéﬁténgnt ol acteady
experimentcd with the dusting of lead‘uTSQHutc_ﬁ?om‘4, I- co
grove of catalpa caterpillar-infested trees near «Iroy.

. Y.
the crude hopper used to dispense the poison; the regul
~sufficiently successful to cause further experimentati

]

griculture of figials’ the’
sting of Lonisiand cotton i
4eaﬂwnmng,Opera%ihgfwithﬂh”sti]‘
ydn'papdrlbagSinllgd‘w;th~cal fumn-e
- the! Louisiana group learned that a
afworms .on cotton plants. 1] gse
dusting experiments,. and others on apple orchards and fidlds/ of:: .
tomato plants, convinced commercial companies’ toNoild and: ‘opdk
specially designed aircraft with manually operiated or automat
hoppers to dispense poison dust, + A new, prac cal, and publlcl
aceepted use had been Found for the airplane, [21 L

1922, working with Department of A

‘under attack from the cotton
égngtructedeequipment -

arsenate for .g brief time

s

C o The mili tary _'vﬁi_owod acrial spra
use of "poisan gas during world way
at very little cost to the army 4
GXpect,thnt.thoﬁﬂhéXt‘wnrﬁ'NOU]d
airplane Proved ,_cg;c"f""f;’u Lin dust

Yy operatipng diffevently
};hgdfcauged‘cOuntlesS;

Ng -the gas: bt was réaso
greater use:of gas, o
g erops ig: i
gas againgt ¢
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installations, It was in this area that the Air Service, and la;e;
the Army Air Corps, concentrated nuch of its offort in the inter
war pericd. liven than, the results did not scom to be concluqlvg
and the reports of the ddy simply recommended {urther study. [3]

“.the many uses contemplated for the aerial dispersal of gas, none

were concerned with defoliation or destruction of crops, nor werg
any teste of this particular type conducted, 4} ‘There were many:

tests and drills using aircraft to dispense gas and the Air Corp?

was relatively well-prepared in this field with the advent of
World 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 ﬁ|§
Hin

on defoliation., It was designed to study the effects of chemicals
destroying or discoloring trees and foliage sufficiently to providi
bomb line demarcation or navigational guides for pilots. The re dgg
indicated that such spray operations werc an oxcellent means of | ¢

"debt’o)‘“& food crops being grown by isolated Japanese soldiers gn

bypassed islands in the Pacific. 7The best chemicals available a
the time were ammonium thiocyanate and zinc chioride. While eac

~compound would destroy crops and foliage, the report stated that!

(Follow1ng further significant work by agricultural scientists
military officers, aircraft sprayed streams of DDT over many

they were unsatisfactory for marking bomb lines or lines of maxqu
penetration because of their slow-acting characteristics. In
defoliation, three days passed before the leaves of the trees beFaq
to fall and “this condition did not reach its height until the 1}
fourth or fifth day after spraying -- a period of stability not
usually allotted to a ground commander. The AAF Board recommendgd
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, webe - \
also judged to be tactically impractical and generally unsatlsfa‘tﬁ}y,
and little time was spent on them. [5]

© Development continued, meanwhlle on the more practical ? o i
aspects of aerial spray for insect control. Buring the war the . |
airplane hecame an extremely important pest-control vehicle, g

inaccessible breeding arecas of disease-carrying insects. This

technique, proved especially important in protecting U.S. and All
troops fighting in the Southwest Pacific and other regions where
malaria-bearing mosqultoes posed almost as great a threat as the

¢

o
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~enemy soldiers. The end of World War 11 canseq a cessation of
military—interest Or testing in the areq of dﬂfuiiation.[ﬁj

The Korean conflici brought no tactical necessity For large-
scale defoliation of combat areas., Inseet control concernad the
- military, just as it did the civilian Community, but the necessity
. to defoliate did not arise, primarily due to the climate in which
S our troops fought where vegetation density was very similapy to
that of 4 majority of the United Stites. Acrial spraying capabilities
of the post-World War I USAI were concentrated in the Special-
Aerial Spray Flight (SASE) based at langley AFB, Virginia. |t was
charged by “Air Force Regulation 943 With the dispersal of :
insecticides whenever needed at zong of the interior bases. Using
C-47 and 1-20 aircraft, {le Flight had not only sprayed areas
Surrounding military bases hit had assisted the Army occasionally
in maneuvers involving  the use of acrial Spraying at Camp Detrick,
Maryland, AsaxeaﬂtmerBJﬂMHﬂamHvﬁy,thewmm
Practically no experienced personne | Upon whom to call when the
need arose in,Viotnmn,(Y] ' : . . :

.D.ef.0%J;EEE;QD__Jf;f};.ﬁ(?&!_";].lﬁéﬂf‘i.’;.u;‘ﬁ%‘j.il |

- rg§ﬁ With the Viet Cong jnfiltratjng into the heart of South
Vietnan (Svv) through the use of vaturgl cover, a demand for the
elimination of_the*foliagﬁ'was_initiuteq in the hoadquarters.of"the
Chief, Mi#itary‘Assistancc-Group, Vietnam (CIMAAGYY in July of 19671
AL the time the plan was Linited to.defoliation along routes of -
commmication, canals: and main roads, Lo preventing ambushes: and o
denyins the use of’ these vital arteries to the enemy.  The first .
aerial defoliation Fest was conduc te in August 196) itlong Route 13
An Chon Thinh province. [8] - ' S

(8 By mid- 106 the SASE had received two C-1238 for pilot
checkont and testing in aeriag SPTAY operationy, - The urganizafionl
Was smaltl, Timited ro the commander,  foyr pilots, one entanologist,
Ohe assinane NED entomoloplist, e cleric, angd twenty maintenance
HErsomal, | The MAAGY requiremont Was relayed to SASE iy late July
A9601 with a request for the wVailabilivy ang siftability -of using -
UWQ&;MuSmWhmmt;ﬁhL(wﬂ}i The mmmw1m5Jmmitmyfhmgbut;
- thie requironent was, and ip Novembor TAC vrig ordered to provide. six
SPray -equipped C-1234 atong wﬁth'ﬁufficieht.supportito operate-dn.
e Tioid Top foum months, The six ajrceraft wore hastily modified
WLLh MC-T 4ok nstalled internally, Armoy pl: g wos added e
the {Ioor of ) cockpit and i “BSATY - equipment romoved . - The

51X modified C-123 aiveraft and SAST personpel were alerted. for

SEA and the C-47 and [-20 experimental aircraft were placed in
storage, [6) ‘ ' B B

b der
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to For the purpose of deployment the unit was included in the !
* - overall operation plan, FARMGATE. A separate operations plan wag .

- published in December 1961 specifically for acrial spray operatiq §

! . 8t which time the code name RANCH HAND was assigned. The C-123s wepy
" .in place at Clark AFB, Philippines by 6 December 1961, where they
were delayed while clearance was obtained through diplomatic _
channels for entry into Vietnam. Under a heavy cloak of secrecy, -

three of the six planes were cleared into Tan Son Nhut Airfieid, gVN .|

on 7 January 1962, These three planes were the beginning of what - i
became, in October 1966, and remains today, the 12th Special ' il
Operations Squadron. [10] ' 4

;ST’From their arrival in January untit mid-February 1962, the | |
three planes participated in test missions of defoliation, chiefly
along communication routes. As predicted, the reaction of the
Cammunist press throughout the world, and of 1) Viet Cong (VC) ip
particular, was immediate and violent. Alter an initial series of
missions were flown, there was a standdown vhile cvaluation took
place. lly MAAGY and the Vietnamese govermment were generally _
pleased, but the ecvaluation noted thot the tarpets flown were not |
representative of all the vegetation to be {oond throupghout Vietnum
On 12 February the Joint Chiefs of Staff, (ICS) pave the whole .
operation ':lose scrutiny” and requested the Cenmander-in-Chief, -
Pacific Command (CINCPAC) to furnish a detailed report.  Additional X
tests that continued into March included the Victnamese Air Force
(VNAF} who flew a C-47 and several 1-34 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 weve also tested. When the crews
were not involved in a mission they flew basic, lamiliarization
uns 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,

<

S o

/87 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. He reported that only 20-25 percent of the _
foliage around Bien Hoa had been killed, and that attempts to burr ‘
the foliage had failed. He concluded that the "operational benefits
of defoliant operations is assessed as only marginal."[11] As a
result 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)

.- I
T T e
e e A
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©in August 1962, President'KcnnedygapproVed:ansoperatiqnaifd-
- program against a few specific targets in $YN. . By thisti

- the Vietnamese themselves; the latter having beén pleaseéd wit

. navigational aid testing,

‘war-being . ignored st this cayly daté;gjA]ong?with_defoliation
- destruction had been considerved iir October' 1961

“such as SUN- is that the crops destroyed hi :
can drastically:affect_their allegianceftOEtheESVN.gQVermna1t;:~_
already- on a none-too-solid foundation.-" T Lo

CONTL

- personnel disagreed with the reports and wanted a much more

intensified program, orders were recelved to reduce the RANQH

'HAND organization. to two planes and minimal supporting;perspnnéll_

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

the other, at the request of the State Department and the (5.5,
Agéncy for Tnternational Development (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 ocne such mission-crashed on takeoff and - .
‘was destroyed. The crew was saved. [12] S : R :
($) The need for defoliation continued to existﬂhowever_ghd, SIS

Edliqfioh{; N ,w

program-had gained many adherents . amdng . personnel at MACY

the results from the beginning. -ModificatioﬂSTWEre:made“phgthg

 two remaining C-123s to increase the spray [low rate. to 1-1/2galions’
per acre. A third G-123 was ‘sent back to .SVN and, "after J W

approval of ‘continued operations; a serieg

along the canals on the Ca Mau. peninsula. - These tests proved

successful ‘and resulted in 90. to Y5 percent improved visibility -, - -
along the canals; 'In December "1962, " targets were sprayed-along

- roads leading to the city of Qui_thn;;.Atfthe_conClusioanf;thiﬁ;'

project all spraying was halted until the ‘vainy season duripg which

'the vegetation grows most rapidly and the systemic herbicides have .

the greatest effect. From January to May 1963, thelRANCH'HAND‘_”_
aircraft flew logistic missions, radar target missions, and " i

Crop Destriction

g&] Nor was crop destruction as a.-weapon in the guerrill

_ . The main jystifi
cation offered at  the time, and the ‘one'-tha: péntipuesftdgjﬂstiffg,;;_:,_
the program, is the elimination of'fon_SOurCes3which'the'VietﬁCOng‘ '
Trequisition! from local farmers  to supplement rations from North
Vietnam.: The jmmediatéﬂproblem‘in;d”basid@lly,ngriculturaIchuntry
rt-innocent villagers and

O S e e
_ (%) ﬂh@"cropfdQStruqtiun proposal calied for- the YNAF to, 5
carefully- Pgtedvqreas 5'ipg‘@«Sﬂﬁhelicoptersf I additio




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 Cauwmander of MACV and the American Ambassador to SYN agreed

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

of psychological warfare (psywar) was planned to counter the effects
of the expected Comunist propaganda, The proposal was approved hy
the Secretary of Defense, who, because of possible diplomatic
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 memorandum to the President

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

C
L5 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
recommendat ions were on the positive side, refuting the State

Department's argument by showing the strong desirc of the SVN

= government to deny food to the VC. Another roview of the situatiop
- was made ard on 3 Octoher 1962 approval was granted for crop

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

(5% The first 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 SVN recommended to the State Department that

-crop destruction, and defoliation as well, be contimued 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 (COMUSMACY) be given authority to approve

“€rop destruction requests on the scene,
' -

571 As the propaganda efforts of the People's Amiy of Vietnam
increased, meSuueDmmﬂmmmdmmmkdwmuwrmmhmﬁonof
crop destruction and set forth the tollowing criteria for such
operations:

"...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 canmnot 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/
CoMu to approve certain specific crop defoliation missjong, but
only in limited numbers and in carefully deliniated areas. -Ingreased
psywar was called for and full reports were requiested. Thege :
constraints added greatly to the time vequired 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 -- far longer than growing and harvesting the CTOops in’qp@stion.
This excessive time for approval was reduced later by the rgmoyal of
some coord:nating agencies within MACY but the average time at the
end of 196, was a minimm of sixty days, '

5) Throughout the first half of 1964 crop destruction missions
contifiwed 10 be flown and good results obtained. The Ambassador and
COMUSMACV persisted in their request for full approval authority 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
monsoon season were being selected and processed through the head-
quarters system. 'The results of the late 1962 defoliation missions
had caused MACV to reverse its earlier finding of "disappointingly
ineffective” and, based upon the correction of some technicgl
shortcomings, that headquarters now recommended the defoliation
program proceed at full speed. In Junc and July 1963, defoliation
projects began again along canals, powerlines, roads, and réiigoads.
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 operdtion
which had to be coordinated between the embassies of the twg o
countries plus SVN, adding to the complications. The project was
actually flown during the period from 31 August to 16, Septenipey.

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

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




combat Comperatures above 80° which cause thermal raising and a
scattering of deloliant boyond the target. Initial attempts, on

8 Decembor 1003, utilizing Tlare ships to illuminate the target,
failed to improve the situation of vulnerability since the flares
simply silhouctted the spray piane, Nighttime operations markedly
reduced chances for rescue und suivival, and reduced visibility
vequirved that tarpets be selected iu relatively unobstructed arcas
which would pewmit rapid maneuvering. there was an additional
problem of coordination between the (lare ship and the spray air-
crott, one which nroved diflicult to resolve,  Becsusc of these
several drawbncks, night defoliation was discontinued cgcept Lor
rare occosions and never {lown over the same tarpet on successive
nights., [17] '

.

87 By late 1903 the level of herbicide operations had surpassed
that expericnced by the British in Malaya in 1948. Arcas being
sprayved vere oo fonger In fricndly hands nor had they been first
clearad by an aircraft strike. As a result, many of the herbicide
spray ships were receiving hits from emall arms weapons. Fighter
atveratt were calied upon to protect the spray ships, but were not
ef fective in preventing 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
for rescue operations or 1o post-strike after small arms fire had
been expericnced. - ' T

o '

87 As in the previcus year, the period {rom January to June
of 1964 was one of inactivity so far as the herbicide program was
concerned . This pericd of the slow-growing dry scason was used to
evaluate the program while the aircraft were utilized in MULE TRAIN
logistics missions. ‘

- : .

[5) Mid-1904 brought greater enemy activity in the rice-rich
Mekong deltla area. Because of heavier enemy (ire, spray operations
in this avea rapidly became the "hottest™ in Vietnan, increasing
in intencity as the VO pained control over additional areas. o
combat the intersifying enemy [ire, spray pilane 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 arens Lo veach the target at which time the plane would
Mpop-up't o 100- 150 Tect for the spray nm, o On 30 April 1964
S0-caliber amd possibly an aiv-burst mortar [ire was experienced.
As a result, oocopilot was wounded and his ailrcralt received over
40 hodes of varying sizes, Missions were suspended pending another
evalustion, the result of which was a new policy allowing the ...
schedul ing of mnltiple tarvgets. Having wore than onc target, pillots
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- consequence of this failure, a new concept was -adopted  whereby -

missions, ‘ ‘ S . LR

. CONFIDENTIAL

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

i o . . o o
Qg) While operations in the Delta arca were being evaluated
and new missions scheduled, RANCH HAND aircraft moved north

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

defoliated winding dirt roads which connected Viethamese outposts
In the mountainous area along the Vietnam-Laotian border.

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

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

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

250,000 gallons of defoliant over some 80,000 acres.  RANCIT IIAND -

personnel (still SASF assigned) had lost three crewmen and two .
aircraft.’ By the end of July 1964, defoliation became a part of

~the Pacific Air Force's (PACAT's) overallimission in SEA.[19] %

(éﬁ With the arrival of the PCS pilots, the Special Aeriasl’
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:. v
delivery rate to three gallons per acre. - An armored "box" was Lo -
placed in the cargo section to protect the spray operator and move
armor added behind the instrument panels of each of the C-123s. :
Attempts were made to have the VNAF fly crop destruction missions
in H-34 helicopters. While the missions were flown in July and
August of 1964, the results were not completely satisfactory.

Same of ‘the reasons for this werefailure to obtain permission to
destroy crops where the VO control of the people wus marginal;

lack of expericnce on the part of the VNAF pilots, plys lack-of - |

motivation, and simply fear as well. In some. cases poorly-engineered
equipment also contributed to delays and poor results.  As. a’ o L.

USAI" and WNAF crews were mixed on all (-123 crop destruction -

N o AT R SRR
(?}.In October 1964 the Tirst of the mixed crew concept:

o onissions was flown, Thus ‘began a policy ‘that remainéd in effect =

even'afterﬂthéﬂstepfup n U5 involvenisnt’ in’<SBA.- - Cround -fire:
continued to'increase, and one of the C-123s was severely. damaged
hut-landed safely.. In December 1964 a Tourth C-123 arrvived in .~ -
South Vietnam, -~ The C-123 wircralt proved to-be an excellent” °

. -choice as a spray alrcraft With.its'duul;_rugged and simple.
support systems backing up . two reliable reciprocating 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-
L. 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 suen b, adjunct
program in the early part of the year, (7) operations were usually
terminated when hostile fire was encountered, and (3) the chemicals
were most effective during the wet season which at the same time
had an adverse effect upon mission accomplishment, [20]

ff In 1965 RANCH HAND missions and sorties became more
impoftant as the scale of fighting increascd. A new idea was
tried early in the year lnown as Project Sherwownl 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
tumnels, caves, and trenches made the area a veritable fortress.
The plan was to heavily bomb the area, then defoliate it using
RANCH 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 stom which would burn off the vegetation thereby exposipg
“the ground to observation. '

<

7 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 offect 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 disappointment. About the only benefit realized
was that the enemy was denied the use of the arvea for a considerable
period. The hoped-for denuding of a large arca by fire simply did
not occur. 5till 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]

<

/LST For the rest of March and early April, RANCH HAND aircrafg

flew crop destruction missions in the An Lao valley 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 [ighting.

- (¥) By the time these crop missions had. been completed,: the

final ‘approval for Project Swamp . Fox had been received.  The

largest defoliation project undertaken to that date, Swanp Fox

called for the spraying of large aveas in central SVN which the X

enemy had been using without fear of harassment for arms - factories, -

- hospitals, repair shops and training camps.  Spraying operdtions
began on 30 April after A-ili aircraft had pré-struck cach target..
In addition to the pre-strike, a Corward air controllevr (TAC) -
was used to guide the fighters and the spray aircraft,  The project

~was 70 percent complete when it was terminated because of increasingly

heavy enemy ground fire on 25 May. 1965, Some’ 77,600 gallons of
defoliant had been sprayed,. -0 LT T e
IR SR - Lo T DO S R PRI SR
- ($) With the cancellation of Swamp Tox, ‘a revaluation of the, .-
entire defoliation program was conducted py MACY-J2 (Tntélld ence). - -
The result of this analysis was another “indorsement of defoliation -
- along with a recommendation to provide more A- 1 fighter cover . .
for the C-123 aircralt. Headquarters 2d Air Division and PACAF
expressed concern for' the safety of the crews.. During theitwo:
- projects flown that year eight crewnen had been wownded but ‘there

- had been po fatalities. -The A-1I ajacralt was singled out . for

-~ particular praise.as a support aircraft in that it had the -
necessary airspeed and mancuverability and could carry a large - .,
Sameunt of munitions to suppress ground fire during spray operatjons.

In the IV Corps area, tactics called for' the use of:fouy A-1Bs
per mission, each armed with mixed loads. of bombs and 20 mm
ammunition. The fighters pre-struck the target based upon. .
dircctions radioed from the FAC working the: area. “This'strike was -
followed 1in three to five minutes by the C-123 spray planés, ' These,
: W-fire hits, hut they = -

tactics did not hait the incidence of ground-fire:
did reduce the muber somcwhat, A’ Iively debate
'Wthhcf_thezfighterfprQ?Strike'qu' P s
element ol surprise,: whicl .was <log
g treraft crews | The debat
- problemiwas: in. the|ared of 'ty ‘
considerably. = Approval for some targets ]
'_'as-long-as-a4year,“WhiCh'résult@d"inﬁthéﬁRAN
Cdwindling to'ds little as a singleéy

e RANCI} 11AND ‘backlog ~
ject at times, 22} ™7 .

sy

. 3[@{) Whe_remdihdéf_ofleQS wa¢ jpeht'déféliatiﬁg.”linéé,of_ B
- communication! targets. - In November, jet fighters {F-100s) flew
'-prewstrike.and-COVQr;forjthe F'123%§foruthe3first.thne_while HEL-33




T v LA U S

T Sopel P
MLl ot

by A

tJolly Green Glant' helivoptors stood Trr, ALl such missions were
sider the control of a tAC. In Septeniiny and October 1965, three
more C-123 atrorabt were modilied tor spray operations and reached
SUN by 13 Novomber, AT this time the desipnation of the spray
qireralt was changed from C-123 o UC-123%. :

Opera? iy in Loaos

-

(27 i December 1905, Jdotfoliation operations weresbegun in
Laos to countor the use of the 1o Chi Minh trail by the VO, A
networl of foot trails, dirt repuds and other lines of communication
weve sprayed by the UC-1258 based at Tan Son Nhut and Da Nang.
Wenither, grotnd five am high monntainous terrain combined to make
fhose missions hazavdons,  The strong winds dispersed the spray.,
king it Tess effective thaa vomal which required more sorties
qvor the same tarpet toocomplete the mission. The operation
continced into late Junc 1006 and was credited by the FAC's and
flghter pilots with Jidipe censiderably in the destruction of aver
1000 trucks on the defolinted roads. With the value of the missions
setabtiched, sorties continued to be Flown over fans with great
military benefit and Tittle diplomatic difficulty.

CYom of

CCC p_l::m o

(4 While the sorties over Laos proceeded, operations through-
cut SN dnereased in tempo.  laring Jdanuary and Tebruary 1900 most
of the missicns were o the central part of South Vietnam with some
i the porthern area heing Flown by the RANCH HAND planes stationad
U Do Nang.  Deveral attempls Were made to fly missions closc O
Yan Sen Hhet nsing Tacan fixes and dispensing with a navigator, A
careind stady of this tactic was sulCicient to discredit the idea
Aol it was abandoned.  Another jungle burning project (Hot Tip I
and 1) smis ottompted in Jannavy md February - on Chu Peng mountain,
Aprveoc e tely 200 Bunra a1les of mountainous terrain werc sprayed
with 22000 pallogs of Morimge! defolisnt amd, alter bt took '
clfoct Be52s (resbombed O arca, Ao hendepieters MOV brieting
G 10 Nneeh 100G, the bricting ailicer stated that the target wag
sprayed corvectiy, B weniher, wind, Taaidity and ardnance delivery
conc i Liems vere all antisiactory bul Tihe daned trees just
ettt turn, ' dnepection showed Phat ondy Dive pereont of the

o nrayed Tiod Barned, 23 ' :

-

.

7 0 tnlelintion and crop destruction nlssions increased- 20
porcens o Aprilowlth the pesult thar COMEMAY requested eleven
were aireenlt within the cnlendar year.. Additional quantities of

1
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herbicige ¥ere requesteq o meet (he srepped--up (1()11151;;;13 Which ney.,
included Missions ip the demilitarized “ONe (IMZ) g well, By

- Way of Comparigon of the Erowth of tha delol jqri on/ey op"““d_;jrstmc‘t;ri_(m .

Progranm there were 21g SOrtiey Cowr: iy May of 1966 dls;:aensin;‘;;
199, 450 Ballons of herb.i(:ide. In the SANe month of | 964 only 20

SOrties hag been.flown that Spraye 1107y gallong or chom.i,(:a.lé;-.'

QS) In June 1966 the firse RANCI HAND Lrcegfy to be jout
during a tacticy] Mission Was shot dowr by'ground firc-in.Quaug<
Tin Province, Marine Corps he.ﬁ[:icop ters Fescued ¢ Crew, uli of
whaom Survived, In July, ap effory WIS made to Modify the Spray

i ] 35 ta mproye the vodime gg well as the-
‘quick dump' capability. New Spray tanks. wepe installed, and g
0-hp bump, Capable of delivering 400 gallong per Minute wWas
' y . System wag W as the
A/A 45y 1spensey System., ncludeq in thig Was a' ney tail booy
20 feet long a9 weighing 120 bpounds | gang 4 10-inch dump valve _
Instead of the Previoug S-inch Valve.  fhe TOW System wag Capable
of spraying 250 gallong PeT minn e (3 Lallons Per acre) ang the

Ntire logp 8allon capacrltycould he d:ustr‘ibuted in fouy Ninutes

C . : _ '
) Dur:i_ng the slmner o 1966 the Lirse Spray missions over:
Norty ietnam Were lowp, Again, tha target V1S lines of

g : . Bain, & _ .
comrmnlcatlon, M this cage roads tr:worsmy M1 (Qig pass teading

efforeg Were Mlintainey 0 Laos id in phe North, Such EXTENS e
OPerationg PUt a peq; Strain op the sevey Ircrary o hand SINCe
Novembe of 1965, In Apri1 of 1966 Ha macy hadl Teduested eleven
additio,; UC~1235 ¢4 ASSIst jp the '-;tr\p]')ed-up herbicde Progran
lane mod [ icationg Ml ¢y braining detayeg eceipt unt L
August Whesn three VCTC (o g e Paoy MOTE APy v in Septonha
£1ving the }'Jelr:uthmcnt A total g 14 'IK‘.‘-J.JSH. 15 Octohey L6610
Detachmen WS deact vy ted and ihe ) th Aqp Coinmenelp Sepiadyan (ACS)
fonned, I‘r‘.f‘.(—'rjnii.!]-é?. the code Ame RANG HAND Hhe unie WIS Assipnad
to the 315¢h ACW, Trogp Carrioy [24) '

(.

(;ﬂ With the arrivg i Of the ndc:l:i_tr'_orm} ALre raft defoligy fon
along e IMZ wag Stepped Ur, Ag many gy Lour g 10Ny Per day
were £ lown, e 1 £00d weu iy and te ProXinity o the base 4+
Da Nang ang The targets._ The Missinnsg Wont g well thar the aipe revs
EXhans e, the SUpply of ',herb_i‘cidce Wl ajrepg 't ma Ltenan e began
to fajy behing It was ecessary Lo 57y dowy rho'-opc':r‘a‘xt,ions
which Coineidag With Aother Je¢) tled pey Lew of the Political
implications of defol g tion in the 1My Itself, Close Study of thig
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Project PINK Rosy -
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thickness or aerial visibility was cxperienced. [irce bomblets
released over Arca B were aimed at a small arca in an attempt to
create a fire storm, but only 50 percent of the (ires burncd into
each other and the hoped-for storm was not created. Overall damage
to the forest was not appreciable and the major conclusions of the
project persomnel, many of whom visited the areas for first-hand
inspections, was that "results did not warrant the high cost of
resources to continue testing.'|26] .

Herbicide Shortages

(,

) One more result of the stepped-up spray operations of
1966 and 1967 was a shortage of herbicide. Despite an increase in
quantity of herbicide reqisitioned a shortage began to appear by
November 1966, and, with the exception of PINK ROSE, previously
approved missions were reexamined and some lowercd in priority.

o

QSﬁ One of the compiications facing American military personned
in trying to solve the herbicide shortage was the method of
accounting for and handling the chemicals once they reached SVN.
Hq MACY refused to make the herbicides an item of USAF supply,
despite numerous accounting crrors and delivery delays duc to
delegating to the SVN goverment the responsibility of herbicide
operations:

", The: GV approves all projocts and provides

Iogyistical support to include recelipt, movoment,
storage, accounting, and. joading of the herbicide
on the spray aircraft. The U. S, provides the air-
craft and crews [(12th ACS) . Crop destruction
operations are conducted undor the Stake /00U
approved farm Gate concept. VNAF markings aro
placed on the aircratt amd a VNAP observer 1s
prasent during each miscion., The presont proco-
dure has boon suycocessiul From an operational and
a public alllalrs poing of view., Any advantages
gained by making herbicide a TEh Air Foroo tem
of suppldy would b overcome by the requ lremnent
for move Alr Force peprcsonneld and by the disadvaaoe
taacre off amy reduchion of QUN parvicipation in the
nrogram, " .

L .

(%j Herbicides are procured from normal denestic supplios
within the U. 5. and are packaged in S5-pallon deums Tor shipment
to SVN as bottem-hold cargo.  Since it is a heavy ligquid, abont
AT pounds per gallon, cach dvim (Close to 640 1hs. ) requires
mechanical handling couipment {rom the factory to the point of




aircraft loading. This means a harbor for the ship and a dock
with sufficient facilities, ss well as available labor, to move
several million gallons. Resupply, in this 1light, becomes an
expensive and manually tedious job, hence better left to the South
Vietnamese despite accounting irregularities. Af{rer the initial
off-loading, the drums are usually, due to weight, moved by barge
to the using air base. This necessitates a hase sufficiently
close to a waterway to provide access, yet larpge enough to provide
both storage and loading space as well as adequate runway length.[27]
@
;gi In December 1966, COMUSMACY requested the number of aircralt
assigned be increased from 18 to 24. This increasc would permit
A Spray capability of more than four million acres. Nevertheless,
by early 1967 the increased spray requirements had alrveady out-
stripped the available planes and herbicide. Accordingly targets
weré 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 effect 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 be just as effective but
took 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

< ‘

) With a year of successiul performance behind them, the
12th”ACS was able to expand its operations in 1967, [xperience
proved a sound teacher as high-level examinarions, VOVICWS, and
evaluations diminished while sound operating procedires were
standardized. In the first six months of 1967, the 12th ACS flew
2525 sorties and sprayed L,80¢,510 gallons of herbicide and, in
soie cases, insect control agent,|[29] As the mtssions 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.

<

487 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'! mAncuver,  The target was then
Sprayed from an altitude of 100 1o 150 fect at 4 speed of 13p
knots, At the efficient deposit rate of three gallong Per ucre,
this usually meant that 2 pline coyly SPray a swath 80 wncters
wide and 16 kilometors long, Anywhere from two to six UC-1234
lew a loose trail, echelon formation while on target Spending

© plane had tq £ly down the side of tha mountain to-prevent_spray
dispersal, and would oftep have to Tepeat the process one or two _
more times o Completely cover the target After one Pass hostile
targets coyid be, whether completed or not, left for another
target close by. On defoliation g well ag €rop missions whep
hostile fire was SXperienced, as more often thap not it was, the
crew chief, inside his armored box, tossed out a smoke grenade to
mark the generaj Spot. On a defoliation mission the observing FAC
wou ld notify qovering fighters that would then descend-upon the
area just as sogp as the mission ip Progress wyg Completed and po
longer required escort, : . : :

¢ : . ; :
' : 583 Target Pre-strikes becume Common, but if the area had been -
- Considered 'copt the mission Might be flown withoyt Preliminary
activity, Pre«strikes, when schedulod, were coordingted the day
before between the RANCIT [1AND Crews, the Fighter Pilots, ang the
FACs. A surface wind velocity of oyer 10 knots wag sufficient +¢
cause a mission to be scrubbed, as wig 4 temperature ip €Xcess of
85 degrees. For this reason, most Spray missjons.were Flown at
“ddwn or shortly thercafter, Seldom WCre any migsions flown aftey
" noon becayse of the intense heat . Foliage sprayed usually turned
brown within six days doponding_upon the herbicide used; however,
4 wind. or rainstor g NeCessary to remove the dying vegetation
from the trees. . -

. {’ "

-(ﬁﬁ Mission schedul ing (then and Now} hegins gt the province
level, Usually 4 MeCting is hal with the Province chief, with
representatives of the Ig MACY and ARYN chomical offices, 7th Air
Force ang 12th Acs in attendance ., - Details of the target, intelligence
data, psywar efforts fecessary and oeher details are Worked out, o

- pat into wWriting and Forwarded 1oy c]earance.by Ha MACV ) syy Joint

General Staf{, the American Ambassador, and other Interested staff
dgencies, Usually MACY “issung the basje order to’spray @ target,
Then the TACC schedulcs the mission, coordinatesg the data between
fighters, FACS and ground cmmnandor;ﬂalong with the province chief,
Once-frequent complaints aboyr €XCessive delays for.target anproval
Seem to have heep resolved fop mention of thig is seldom found in
herbicide Teports aftor late 1967. 130 S B :

e . N YA R o




O DR T

RAND Evaluation and Response

)Eﬂ During October 1967, the RAND Corporatlon pub11shed an
egvaluation on crop destruction 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 plogrﬂn "[31]

ES) The RAND @tudy went on to state that the average Vietnamese
farmér was antigovernment 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 siupport '
for the VC resulting from such operations.' The RAND report
concluded that crop destruction "may be dysfunctional. -As
presently conducted, it is not impossible that they may have been
counterproductive to the long-range US/GVN pacification effort.''[32]

< :

: ﬁS& 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 nmmedlately :
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 destruction to be a vital part of economic warfare. Enemy -
documents revealed that the VC had suffered serious personnel
losses due to the lack of food. Viet Cong normally used in-
fighting had to be detailed to crop raising. [Cxtremely 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. Army
UH-1H and QI-47 aircraft took over the spray duties, Documents
revealed that the 95th NVA 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 111 to avoid fighting when their rations were cut,
The CINCPAC roport conciuded that crop destruction was ''an integral,
essential and cff ortlvc part of the total effort in South Vietnam. ”[35]

e

{5) Despite these tlndlngs, the Chncf Qf Staff of the U, S.
Air force requested a thorough study of crop destruction operations
in SVN. Seventh Air Force initiated a careful study through its
CHECO office to refute the RAND findings. Through the use of .
captured documents and interviews, and the records of the 12th AC%
a report was compiled which revealed the magnitude and careful

18




. "slash-and-burn' plots from the cultivated Montagnard areas: durlng

CONFIDENTIAL

'-organ17atlon of the L]Op destruction program as well as its
Ceffectiveness. In 1907, the 7th Airv Force opordred 17 1K-123s _
- which sprayed 528,425 gallons of hevbicide in crop-killing missions.
- Hg MACV had COMErol of all Wissions with 7th AF acting in an
advisory capacity. All targets were approved by the South
Vietnamese Joint General Staff. High priority projects were under-
taken. in populated areas only when military advantage was very
~clear, when the U. . ambassodor approved, and when adequate
measures were taken to warn the friendly population and provide
compensation and relief in case of accidental damage..

&

) The VC made every effort to reduce the size of their
cultivated plots and, to conceal them inside tree lines and even in
bombed-out structures. The cnemy tactic was to have one unit move
through an area, clear it and move on, A sccond unit follows to-
plow and plant, Jnd a thivd arvives to harvest the crop. USAF
crews became quite proficient in distinguishing thesc so-called-

_aerlal reconnaissance at-altitudes as low as-100 feet Beglnnlng:
in mid-1967, greater care was exercised in spraying. to avoid S
damaging innocent civilian areas as much as pessible. .. This was .-
accomplished by 7th AF recommendations'durlng;ta&get'meetingS]:~

which aided in the selection and limitation of the missions.,

Part of the objective of crop destruction is . to separate the VG-

" from the people, and crop destruction, by forcing refugee movements
to unsprayed crOp'producin£ areas, denied nu} only the food, but

the people contact s0 cssentnal t0 LhL gU(IT ]1d -type: canbat

employed by the VF

) Captured documents proved the efficiency of thls concept
A letter signed by the Command Committee of IMLY in 111 Corps area
informed all VC that their monthly vice ration for Odtobey 1967
was restricted to 25 liters per person duc to allied operations,
bombings, defoliation, and the limited contributions made by the
civilian-populace. Beyond reduced rations 7th AP reported crop-
destruction forces the cnemy to abandon huse campb, seek out
hidden areas {or planting, cxpend woney and pe1sonne1 to. buy. and:
transport food, protect food caches and’ to harass the lécal v
- population for more food.” 1n the An Lao vahlcyuln Septcmber 1967
prisoners reported rations lepde to onc cup of rice per person
per day and that it had a decided effect. upon -fighting morale.
Another captive reported that'some 247 acres' upon which a large .
body of VO troops were depending, tirned yellow and died within’
. seven ddy after il was pvayod thereby ncgat1n5 an entire VC-
‘company's eiiorte at ralsLno food for more than a month‘ '

(éj RANCIY HAND units 51afﬁd 1n LhL 1ep0rt that the best times -
for crop dcetruction spnay1np wnre Jn May- June and ertember Octoben;;f.j”
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since spraying just after planting snd jmmediately before harvest

tends to support crop growth whereas il the herbicide is applied

during the growing period the plant is killed quickly. In the

report recommendations, therc 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 effective in the populated - -
coastal plains where the strategy had been to separate the VC. from- .

the civilian populace, . &, Army elements considered the crop
spraying highly significant and wost of them believed that the

effect would he cven greater in the long run. After the mid-1967
program changes and directives, psywar and civilian reimbursement’

plans became much more effective in alleviating 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 mot include
major changes made in the program in June of 1967 and especially *

the very successful spray missions in the An Lao valley in September; -
(2) the report did not consider the important interrelation of ' '
crop destruction and the overall MACV denial strategy. The ~ - - ° o
message report was sufficient to allow a continuation of the crop - .. °
destruction program in 1968 and 1969, although careful restrictions - -
have governed, and continue to govern, the entire program.[34] =

While the evaluations dnd reviews proceeded, crews and. =

planes of the 12th ACS continued to fly the defoliation and:.crop .
destruction missions that had been targeted. '-in July 1967 another
UC-123 was tost to enemy action during a spray run 45 miles north-.. =
east of Pleiku. Once again the entive crew was lost. It was a
‘remarkably low loss rate considering a total ‘of 2850 sorties were
flown from July through December in-which 2,676,080 gallons of .
herbicide were dispensed, - Of those softies mentioned, 415 were. .- - . .
crop destruction with the remainder credited to defoliation. RANCH = . -
HAND aircraft received a total of 296 hits from enemy:fire during. - ... - -
this period of time.!35] g MACV published gy standardizing directive, &
No. 525-1 dated 22 November 1967, in an effort to stabilize -and o foio 0
. bring ordec to the rapidly . Increasing nanber 0f, targets.and L

resulting sorties. It was inevitable that another increase .
UC-123s would-be reguested, given the wide acceptance of the.:
herbicide program and the rapidiy-increasing target requests, ..

(&) In September 1967, the 834th Alr Division, parent - .o
organization ol the 12th ACS simply because it too possessed =
C-123 aircraft, conpleted a 20-page study on RANCH HAND resources

and accomplishments in order to assess -the in-house capability . ..
to support the increased MACY requivements. ‘The -latter: headquarters
had set forth'theiQQhivery*roquir@menﬁs_toath35834th as follows: -
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the C-119s which the VNAEF operated o spray aircraft, especially
for the mosquito-control missions. The report was forwarded for
the information of 7th Air Force hut therc is no evidence of direct
action taken upon the recommendations contained in it.[36]

¢, : '

B One of the best ways to judge the effectivencss ol
herbicide operations is the comnent: ol U. 5. Army personnel who
had to fight in and around aveds that had been defoliated as well
as those that had. not. MACY requested Ficid commanders ' opinions
15 to defoliation effectiveness, and they ranged fron "margina A
to excellent,” with the difference haing chieliy the level and
intensity of fighting cxperienced by the commentators and the typce:
of vegetation in which that Cight ing Look place. Al agreed that
visibitity was improved, that ficlds of fire were better, that
Tines of communicabion werce no longer. as subject to encemy ambush, .
and that ivwas casicr to discover the enemy at night with heat-
detecting cquipment, There was a Common complaint thut the spraying
was not sufliciently responsive Lo the immediate nceds of the
ground personnel, a situation that would be difficult to 'meet at
any time since foliage usually takes {rom three to seven days at
a minimum before it would begin to fall enough to be ol any use to
personnel on the ground, The:fact that acrial spraying so often
revealed hitherto well-concealed cnemy base camps, bunkers and
trenches was also a subject of much conment. | 371

Operations in 1968

. : : : :
57 Yhe early part of 1968, and especially February of that
year, was notable for the Tet of fensive,  Daring 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 coquipment i 24 hours and the 12th’
ACS flew 2806 sorties in airliit support hefore the planes were
reconverted and spray activities resumed.. Bv this time the results
of tests concerning the UC-125 at the Niv Proving Ground at. Eglin
AFB, Blorida, had been roviewed and approved. The tests concerned
the incredsed reliahility of the WC-125 when one engine is damaged

Cduring a spray mission. CIWo iot cngines.worv”uttuched to the wings

of the ajrevalt and, alony with sther modifications, chingetl the
aircralt designation Lo UC-173K L Other dhanges included o larger
spray pump o Lhat the volume of spray could keep pace with the
incroased speed at which the plane couldd mow £y, Ceramic armor
yoplaced the oid aircrew armor, and additional armored protection
was given the engines. A Flow metor was installed to insure even
distribution of three gallons per acre regardless ol the plane's
specd. AL 3] aireraft carmarked Cor RPANCH HAND were scheduled for
the modifieition which was to begin in July 1908.]58} e '
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The additional salety Factor provided hy the. armor angd the
additional speed ol the plane provided by the Jet. engines reduced
€ Crew risk and CXposure over the Sprav areas

!,& éﬁ% The year waus characterizaed by the most searching gvaluation

b of the herbicide Program since itg inception in 1961, The [irst
¢ ‘ comprehensive yeyiey Was requested by the American Ambassador in

. January 1968 apd lasted unti] 4 Yeport was (iled in May. ‘The

¥ _ findingg were, once again, on the positive side. I'rom the

: military point of view the herbicide Program was considered to be
successful], especially in the defoliation ared.  On the mattor of
crop destruction, the review was less enthusiastic, calling for
limitation of Spraying in Populated enemy areas improved DpSyway

operations to combat Propaganda, and improved indemnification
Programs to make the 4se ol herbicides Tore acceptable to the beople,
The committee charged with the formulation of the report went
further to establish that the ccology of SYN had not been affectad
by the use of herbicides, and that the soi] of the country had not
been rendered sterile at any time, In August COMUSMACY Sent. another
report on herbicide operations to CINCPAC_which concluded, 'Al]
field commanders, withoyt Ception, state that herbicide Operations
have been Xtremely effective in assisting in the Allied combat
effort.”{39] Again, in September, g military evaluation wag
directed by COMUSMACY and  the results, which were presented ip
October, 1ed to that headquarters 4pproving herbicide operation

- continuation ag programmed,

. I
28) The types or missions flown during the year were the same
as thése of previous years, The major difference s the reduction
in the number of acreg Sprayed ane the sorties flown.  This was die
“partially to the stand-down during tlhe Tet offensjvc and to another
Stand-down in October of eloht planes. An sverage of 15.3 aircrafs
~(UC-123s) were utilized per month and 4742 SOTties were £1own during
the entire year, An abnormully dry season which lert fower lucrative
- targets for crop destruction caused a drop of 52,000 tons in tha _
amount of. crops destroyed over the previoys year. - Iifforts at Cutting
the chain of command for mission target approval WeTC unsuccessfy]
although a4 greater ef fort was made to he ymore responsive, to the . _
demands of Field Commanders,  The yNAR participation in the : o
Program began increaximg in 1968 1 both contyo] of target selection
. and in the execution of the missions, Inig Vas more inline witgh
i ~ the original concept of herbicide operations that called for SyN
- control of the entjre pProject with American advisors, The trend
in target selections secned to be more toward lesgg pPopulated areas,
national boundaries gy tines of Commmication, borh friendly and
enemy . [40] . :
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£8) Tn January of 1968 the 12th AS was programmed to
increase from 38 to 25 aivcraft during FY 1969. ‘Whiie 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
\merMSMHM£dthe]2ﬂ1ﬁmcm1(mamtkm58qmdﬁm (5083 . The
versatility of the squadron was demonstrated when an urgent request
was received from the Laotian government on 4 November to destroy

a Viet Cong rice crop in the Nam Sane and Nam Pa valleys. The
Viet Cong were depending upon the crop for food supplies and it
was almost 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
increase in the aircraft hit rvate. In order to reduce the aircraft
vulnerability over areas lnown to have heavier antiaircraflt
weapons, the F-4 [lghter was used experimentally to spray areas
othemwise too dangerous for the UC-123Ks. A combat test of externally
mounted, 370-gallon fuel tanks modified to carry 550 gallons between
them, was run in January 1969 over Laos. Bach F-4 was capable of
covering a swith 100 feet wide and 16 kilometers long. Moving at
speeds of 500 lnots, the area was covered at a rate of 4.3 gallons
per acre in only 70 seconds, reducing appreciably the vulnerable -
time-over-target of the spray aircralt, With the T-4s, no fighter
cover was necessary which reduced the requirements for extensive
mission coordination. . ' S

Recent Operations

< ' : : :
(&) Herbicide operations during late 1068 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 1967 enough of these targets had been completed
so that the shilt allowed concentration on (1) Allied lines. of o
commmication, (2] cnemy roules of supply and camunication, (3) enemy
base areas which ave the ocbject of Allisd operations, and (4) the
otier Zone along the Vietnamese borders. Considerably less
emphiasis is being placed upon cvop 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. intensified
program of indemnification conducted by the Vietnamese themselves
has helped somewhal to case the burden,. but the latter scoms to be
plagued with administrative irrepulariiics, Tactically, there 1s

4




no question as to. the value of the program, yet its political
‘ramifications continue to plague the program monitors. In 1968,
only five percent of all herbicide missions were [of crop
‘destruction, and the geneval pattern in 1969 was for & continuance
of the missions at about this same level.  As the year began,
" MACV-J2 had the question of crop destruction effectivenese wler
;Serious study once again, [42) ‘ .
L,

(8) On the operational side, lg MACY revised its Directive §25-1
as of August 1969. The directive brought operating policy inte
line with the decisions set forth in the Report on Herbicide Policy
Review, issued at the American Bnbassy arter a lengthy conference
on 28 August 1968. The general provisions of the report have
thereby become the busis for herbicide actions in South Vietnam.
Briefly they are:

(1) Use of herbicides for defoliation or crop destruction
is primarily a SyN operation with minimal tJ, §.
support. '

(2) Subject to policy guidance by the Departments of
State and Defeuse, COMUSMACY and the U, 5, :
Ambassador are jointly anpowered Lo approve U. s,
support of SVN requests [or herbicide activity.

(3} COMUSMACV exerciscs command supervision,
coordination, }iaison and control of all (. s,
herbicide participation.

(4) A speciai interdepartmental MACY committee, the
203 committec, has becen established to expedite
coordination of requests Cor herbicide operations,

The MACV Assistant Chiof of Staff J-3 maintains missicn control
over the 12th S0S. ‘The 7th Al advises MACY on eperational aspects,
and plans, coordinates and executes the Rission once the J-3 ollice
releases the operations order to 7th AP, a3

Vietnam Operations Summiry

g%} Since jts incoption in 1961, the herbicide programn has heen
the subject of intensive discussion, review and investigation at
all levels of camnand. A basic conclusion can he drawn from all
of these reviews : defoliation does provide a signilicant increase
In horizontal and vertical visibilities and ig endovsed by [ield
commanders as being of siy

mificant value. Jven the Viethaiese




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 vroutes. This
is to counter the cltectiveness of the Communist propaganda which
has succeeded in having an emotional impact in some areus.

Lé) Militarily, defoliation is tactically elfective, 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 hampering 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 Chiel to the First RANCH
HAND flight. ‘The majority of the time saved can be accounted for
by the formation of the 203 coordinating committee which brings
together the various agencies necessary [or coordination on the .
vequest rather than having the request go to each sequentially. [44]

G;T Herhicide operations proceed in SYN with somewhat. abated .
intensity, with nuch better management 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 liorce, is one of
which the service can be justly proud. [From the most basic of
heginnings, this new phase of warlare -~ the. use of nonlethal
chemical agents -- has progressed to 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 cencept 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 . -
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 committee condomned the use: of tear
gas and defoliants i war as being "contrary to -the generally )
‘ rocopnized rules of international.war."]45] . Just what effect this

. ' U, N. opinion will have upon American use of herbicides in SVN,

- or in any future war, is at this writing undetemined.. President

Nixon's cuarlier abandomment of CBR warfare would not normally place
any restriction upon the use of herbicides. As with any new '
weapon of war, herbicides have expericnced a painful growing period.
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The USAF can afford to be pleased with the ‘excellent manper in
which they have aided the birth pangs of a new concept in warlarc.

Civilian Attitudo Toward Defoliation

(U) The use of defoliant chemicals in Vietnam has been _
challenged within the United States for several years. According
to one source there were '‘certain private misgivings'' among Ametrican
officials, especially in the State Department, who were afraid that
our nation might be charged with the use of chemical and biological-
warfare and that defoliation was 'mot all that militarily effective."
As early as 1962 Roger Hilsman, Director of Intelligence and s
Research for the State Department, was reported to be unimpressed by .
defoliation operations and worried by the political disadvantages.[46]
Despite the doubts of [lilsman and others, the area sprayed with '
. “herbicides increased greatly each year as chemical defoliation
-~ proved itself a usetul military weapon. : S

(U) In 1966 a number of scientists in the United States-
began to protest actively the military use of herbicides.  Larly
in the vear and again twice later groups of scientists petitioned
President Johnson to stop the use of defoliants and crop-destroying
herbicides claiming that the use was "barbarous because. they were
" indiscriminate" and “constituted a dangerous precedent.''[47]
. () Critics of defoliation also argued that long-range effects
~would severely affect the ecology of South Vietnam, - Much.of this
argument surfaced in mectings of the American Association for the
Advancement of Science (AAAS), In December 1966, for example,
one group demanded that the AMS investigate the military use:of _
chemical and biological agents in Vietnam because (thgse. scientists
believed) defoliation might be deing irveparable viclente to the
natural balance of the land itself. A substantial number in the
AAAS, however, belicving that the demand was. in divect opposition. - -
to President Johnson's Vietnam policies. broadened the -investigation-
- resolution to read "the uses of:ibiological and chemical-agents: to.
modify the enviromment, whether Ler peacefil. or mil
. Subsequently, the AMAS tecbmiended’ to Secretary of Defense
memmMHmMJDD%mmmﬁmﬁmdmmwﬂ‘gﬂmwhy‘ i
7 scientific institution or. comwittec of hoth-the short=- and:]
ryange effects of “the military use of chenical agents which modily
the envirvonment.''[49] o ' RTINS PP S

) Inirép]y, vr, John'S]'Fosﬁcf,”DireCEQr;;DéfehseTRgsp&rCh;
and Iingineering, noted that- a "leading nonprofit research. institute’ -
. (Midwest Résearch Institute) (MRI) had been commissioned 'to
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thoroughly review and assess all current data in this area."[50]
Later, on receipt of the completed MRI study, DT, Foster asked
scientists within the National Academy of Sciences - National
Research Council {(NAS-NRC) to review the findings of this independent
effort. The NAS-NRC comnittee composed of four university
professors, 4 NOW Chemical scientist and one USDA of ficial, agreed
that MRT had creditably evaluated '"relevant published information,”
ut the committee also observed that the scientific literature
provided markedly less factual information on the ecological
conseyuences of herbicide use and particularly of repeated or heavy
herbicide appljcntion.”[Sl]

(U) In February 1968 DOD issued its own summary of the 369-page
MRI report hefore releasing the full document to the public, The
digest minimized the possihjlity'of adverse effects of defoliation -
and even stated that herbicides could be ecologically'”beneficial.”
This summary and the MRI report failed to satisfy defoliation
critics who demanded nletailed long-term, on-the-spot studies'
of Vietnam regions naffected by the use of nerbicides."f52] In
their December 1968 mual meeting in Dallas, the AAMAS defoliation
j critics, after failing to obtain United Nations sponsorship for
‘ an on-the-spot field study, won approval for AAAS participation
in study of herbicide use in Vietnam., The idea was to cooperate
- with other organizations, but a more effective procedure appeared
to be the unofficial groups ol biclogists who visited Southeast’
Asia under State Lepurtinent af loreign government sponsorship.
what they found 1s debatable because of their own disagreement
over possible long-range effects. {53]
(U} Again in 1969 cortain biologists raised questions about
possible dirvect hnzards to life from 2, 4, 5-T. (Ateh 1) In
late October, Dr. Lec puBridge, President Nixen's scicnce
adviser, stated that luboratory tests of mice and rats given
relatively high orul doses o 2, 4, 5-T in early stages of pregnancy
Hehowed o higher than expected nubier of deformities' in the
of {spring, As result the povernment expected to "restrict the -
use ol 2, 4, 51 in both domgstic civilian applicatious_and_ ' :
military herbicidnl_operutions.“ Although critics were dissatisfied
with the adequacy of the DuRridge statement they had .to concede that
what is appligable to rats in such testg might not be applicable
o human beings. [54] : - ] . ‘

(U} Nearly a month after the DuBridge statement, President
Nixon anmounced that the United States would ''renounce the use of
lethal biclogical agents and weapons. and all other methods of
binlogical warfare." put since this policy did not include. the
use of herbicidal, defoliant, or crop-killing chemicals in
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'Vletnam, the herbicide critics have endeavored to link defoliation

~and crop destruction by definition with the now-banned biological

" warfare. Articles, for example, have appeared in such periodicals
~as The New Yorker, The New York Times, and the syndicated column

+ by Jack Anderson. [55] Despite the Tact that these articles
. frequently contain inaccurate or misleading information they o
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.




“herbicide program. Each has a code name which is the same as
- the color code used on the barrels for hand11ng

- acetic acid), two of the most w1dcly used herb1c1des in'

- and is soluble in diesel oil, fuel oil, acetone and alcoho
-_nonuorr051ve to metals, nonexp1o%rvo flre re51stant énd
: storage. It 1s less volatile thdn water._

= 6 weeks, It remains eifectlve Foz up to

~white has no vapor drift problem and can therefore Le uséd: n"r"'f-”

rubber ‘and tea plantations, 1r1end1y crops, and:political horders:
It is slower acting than orange, taking. from 10-to 14 days.
“discoloration, and 6 to 8 weeks for e[foctlvo dofolldtLon '
- remains efiCCflVL tor & to 0 months :

(G rrw

7 nonvolatile, : B TR R
~.on contact by drying out the surfade. It is widely used, Lomm91c1a11y
to Temove leavessf
1s" used against narrow leak vegetation such'as rice or grassi SlHCC
© it is not absorbed by the plant, -it produces only" temporary :
0 defoliation. in ‘trees: Dlscoloratlon occur 'w1th1n 24 hours, w1th
N f_fgndrrow Leaf planfs dylng in "2 to 4 days :

C..ONF.EULMTIAL 003

TYPES OF HLRBiLIDES USPD IN SOUTH VLLTNNW

(% lhﬁre are currnntly three chemicals in use in the o

A. 'ORANGE: Composcd of the buytl esters of 25 4 D(2 4
dlchlorophenoxyacer1u acid) and 2, 4, 5-T (2, 4, 5 = trlchloropheno
1

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

A qystech hurblCIdE, 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 15 $7 00 por gaﬁ or

_B M[Ilf Lomposcd of 2 40 and plcloram (4 & amlno -
3, 5, 6 - tT]CthTOplCOllnlL ‘acid). It is.an aqueous. solutioi -
(soluble in water), noncorrosive, nonflanmablc and- nonvolatlle.. It,
too, 1s a systemic herbicide. SLm1lar in action to orange,- the.

- Factory-cost-is=$6;44-pé¥7ga

' f_BIUT Jmnposod of * LdLOdVIlC;dLTd'aS 1ts odium
sa]r (sod1umguag_7y1atc) Cacodyllc acid is drmothyl ‘arsenic:
acid, It is wat *'solublc, slightly corresive, Jonf Lammab e and -

@e is a dessicant, me&nlng thaL it kills:foliage -

rom cotton-plants. for mechanical harvestlng




| Factory cost is $5.50 per gailon.

-

. k87 None of these chemicals are a soil sterilant, and
sprayed areas must be resprayed periodically to kill regrowth .
WHITE and BLUE are not compatible. If they are mixed inside 'the
herbicide tank, a gummy precipitate forms which clogs the spragy
pump and valves. At least one, and preferably three loads off
ORANGE should be used between loads of WHITE and BIUE to avoid this,
otherwise a time-consuming flushing of the system with water is
necessary. For this reason, WIITE or BLUE targets are usually run
in a series to ease this problenm, [56] : '
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