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FOREIII:lRD 

General. This CORONA IIARVI'ST special report is one PI' a 
continuing series of short, infonna tive papers on highly p,~~!}ificant 
airpower or airpower-associated subjects related to the llf~I ,l.n 
Southeast Asia. lJistribution of special reports is limii~1i! and 
contro lIed, wi th spec if ic recipients ,letennined separa te~r f~r 
each report. :' 

Purpose. To present in detaU and sequence the devl~9rwlellt 
and success of the defoliation program conducted by the ~fI~ ~"d 
States Air Force in Vietnam from the beginning of A:merict'~l\rtici-
pa t ion there to Jlme 19b9. I' ' 

Siipe . For background purposes, a brief descriptiol'j off the 
past eorts of the Air Force in defol jation is includedpy way of 
introduction. '111is is followed by a brief history of our 111volve­
ment in defoliation efforts in Victnwn and the sources and nroblems 
involved in bringing the project to fnJition. The remainder of the 
study examines in detai'! the wlits involved, their aircrqft, 
pc,rsolUlel training, ha::ards, and finally the results of the project 
and the contribution it lIlade to the \';11' effort. A final section is 
devoted to United States public opinioll 011 defoliation in recent 
years. 

LiisclaillleJ'. This CORONA IL\I,\'ISI 51'('cial report doe, riot 
llecesS<lrilY-':-l~rlC'd tlw official opini'!ll of thc ])epartmeflF QC thc 
Air I'orce. 

'-'-C:E(xh(_ct~:IL This clocluncnt is the pl'uperty of the PnHcd 
States CovenmH'nt and is not to he l'l'prOdllcc'd in whole or' ill part 
IVithollt pel1nissi()n or the COIllllalldcl', Acrospace Studies 111~titllte, 
~1,iX1oJC II Ai r Forl'(~ Base, ,\ labwnu . ' 

J N E. f\2';~C~USAl' 
eh' 'f, Project COIW.'JA 1 ( sr ...... _-
l~j/~~ 
ROBLIn N. GINSBlJRC;II' J­
Ilr igad icr Gene ra 1, USA!: 
COIllmander, Aerospace Studies Institute 
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DEFOLIATION OPElWhONS IN SOIJ'J'IIEAST AS[A 

Background 60 09 
The concept of spraying chemicals from aJ.l1iJ anes in lID effort to ,[estroy ground foliago or insects is not peculiar to the United States military effort in South Viotnam. 'J'hi~; lTIO"'!: rocen!: conflict dlles represent the first large··,;ca]e m iJ H:HY n ttempt to destroy vegetation over vast arcas. The illinptnt inn 0(" l!crbicidnl chemicals to warfnre on SUdl n scale JIIilrks th" h()~.f:iliti.es in . South Vietnmll as l'tniqu() in this respect. 

At tbO' end of World War 1,. the Army Air ~;crvicc was j.eft with a large surplus of airp]ancs ,md a rnp.i<ily diJlljrdshing number of pilots. Our newest ancl most romantic COIl1I)<11: arm was f:1c(xl with both militnry and public apathy once COJJlb;ll:fJying W,IS over. '1110 Air Service tried in nUlJ1Y ways to i.nterest the Arncri.cll.l1 peopleilLthe value of the al rpJ.ruw "nelin fLyi.ngji1 gene ta.! .' One of· the' earliest means of dramatizing the JJsdlll.ness of the airplane 
. brought about by the J!(;tiodic recurrence of insect. 

In the Sl.muner of." 1921, liAS test pilot Lieu 
'experimented wi th the dusting of lead arsenate 
grove of ccltalpa caterpi..Uar-:in[csted trees ncar ''-''Y.,;\.1'''' the crude hopper lIsed to dispense the poison, the, .. 

. sufficient 1 y slIcces sful to cause Euythe r expC'r:i.mcn1 ta '." 1922, workirtg with Department of AgricIIlture officials; 
Servi.ce pilots began the acr:ial dusting of LOiJjsUma cottcin uncler attack from the cotto'llcafwol11l, 0pcTil'ting,with hast .. con9tntctec1, equipment -- oycin 'paper bags Filled w).th I' a1'sel1:1te [or a brief hme -- tho Louisi.ana gJ"OUp lC,lTllCd that, dusting could cfCcctivcly poison leanV01llIS on' cotton pi clustirlg ex)x'rimcnts, and others on apple orchai'<!s and . 
tOlna 1:0 plan ts , . con.v i need COlJuncrci a 1. t.omp,rn ies to \lJ1Jilcl spechT J Iy (.1"5 j gncd ni rcra ft wHh rmlllWI 1 1..y opera to(lor au hoppers to \ [ispollsc po i,son dl.~st. ' ;\ J){?W, prnc t.i en l" and J accepted USc' had iJeen found lor the :u 1'1' I mlC, f 21' , 

'nIl' III iii tnry viewed ,leT i.'.11 sp 
usc of poi sun gas eluring \~or Id !Val' 
n t very .1 it tIc em; t to the 
expect that. the: -~lncx t hf<1T" 
airplane pn,vcJ. 
viSUtlJ L~e. 

opera! ions di.frerei\li9i,'hl~'i 
iwiJ c£!lJSPc1 COl!Jltloss:'C(ls,!ullti.es 

the gas, J t \,,:15 ro[\sonaJl1·o>to 
gre:1tor lise: of gns. <, Wilt'll : the 
crops i t. h'~lS' Wl C;;LSY sLci.p to 
, agaiJ1'~;~;,"tr~)O'ps and ~~--,." 
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instal1at ions. It \\las in this arCil that the ,\i r :;crvicc, and lafel 
the Army Air Corps, concentrated IlRlch of it,; ("Iemt in the inter-, 
war peri.,>d. IOven than, tJH" results did not ""('111 to be conclusivlI 
and the )eports of tile day simply recommended illrther study. [3] , 01 

· .. the many uses contemplated for the aerial di~;pcrsal of gas, none 
were conC'erned with defoliation or destruction of crops, nor wer~ 
any test~, of this particular type conducted. [~l '1here \\Iere many" 

" tests and drills using aircraft to dispense gas and the Air Corp~ 
was relat ively well-prepared in this field with tile advent of,! 
World War I I. 

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 Army Air Forces Board completed a study prOIIl~r 

, on defo~iation .. It wa~ designed to stu~y tile ef:~e~ts of chemica 1l"!lJI 
destroYIng or (ilscolormg trees and follage sur llcl.ently to prov4 
bomb linc' demarcation or navigational guides for pilots. The re Q'~ 
indicated that su0h spray operations were an excellent means of 1 , 

dest roy i I'g food crops being grown by isolate,l ',Japanese soldiers l'n 
bypassed islands in the Pacific. 1he best chemicals available a 
the time \\Iere ammonium tlliocyanate and zinc chloride. While eac 
canpound would destroy crops and foliage, th" report stated that,' 
'they were: unsatisfactory for marking bomb lines or lines of maxilnUiIl 
penetrat ion because of their slow-acting characteristics. In " 
defoliation, three days passed before the leaves of the trees begap 
to fall und tilis condition did not reach its height until the F 
fourth or fifth day after spraying - - a period of stability not 
usually ;tllotted to a ground commander. 111e!\AF Board recanmend,d 
that aerial uefoliation had no immediate, practical, tactical ' 
applica tion, and tim t the results of the report and accompanying 
pictures be distributed to various camnands with further action 
contingent upon a need to be expressed by thelll. Incendiary testf' 
attempts at defoliation by bur,ning , conducted simultaneously, wee',' • 
alSo judged to be tactically impractical am! gellerally unsatisfa t!!lJl'Y, 
and little time was spent on them. [5) ,I ! 

Development continued, meanwhile, on the more prac.tical 
aspects of aerial spray for insect control. During the war the : ' 
airplane became an extremely important pest-control vehicle. i J! 
Following further significant work by agt icultUl'ul scientists anj Ilj 

'military officers, aircraft sprayed streams Of,Df~,T over, many f li,I,:.!!',1 
inaccessi bl e brooding areas of disease-carrying insects. This &.' 'I 
technique, proved especially important in protecting U.S. and All~~ ,~ 
troops fi!~hting in the Swthwest Pacific and other regions where',: 
malaria-bc'aring mosquitoes poseda1most as great a threat as theJill 
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enemy soldiers. 'n\(~ end or Wor1d War 11 <:nll';ed a cessation of 
military interost or testinll in IT,e ,d'ea of dcCuIiation. [ill 

The Korean confU.cL brought no tactical Ilecessiw [or large­
scale defoLiation of combat. areas. Insect control concerned the 
military, just as it did the c.ivilian community, but the ntOco:;sity 
to defoliate did not arise, prjmarily due to tile climate in which 
our troops fought where vegetat:i.on densIty lvilS very sirnllar to 
that of a lIk'ljority of 'Ilw United <;LltC;:;, !\",..:ial spraying capuLi.J.:iLtes 
of the post-World War n USA!' we,re concent.rated in tho .spetial 
Aerial Spray Flight (SASF) hased 'It Langley AFll, Virginia. 1 t WilS 
charged by Air Forco Hegulntion 00":\ with the d.isporsi.ll of insecticides whenever needed atwnc of tho interior hases. Us in!.: 
C-47 and L-20 aircraft, the "light. had not only sprayed arc, as 
surrounding military bases but had as~,isted the Army occasionally 
in maneuvers involving the use of (J,erial sPJ'ay.i.ng at Camp Detr:icl;:, 
Maryland. As a result Dr tili s limi ted activity, there we r'e 
practicaLLy no c,xpel' icncecl pcr.c;nnncl upon whom to ca U when the 
need arose ill Vie tnalli. PJ 

. 
Defoliation in S(]{]U}()W,i' !\sLI 

" (7j Wi th the Viet [rmg .·inLTI. tr3.t; ng .int.o thch"art of Sout.h 
VietnaJ'd (S\fNJ through the: llse of natural cover, a d.emand for tho 
el i.rni.nat ion of the 1'01 :iagc wClsi.n it iat",] i II the Jwadquar ters of'· the 
Chief, ~1;litary Assistallce (;rou)1, Vietnam (CIJ1I1!\AC;Vj in July of 1961. 
i\t the t'unu Ute p];m was lilni ted to defolIation along routes of commulllcation, canals 'lJ]cllJlnin mads, toprevccnUng ambushes ClJ)Ci to 
CienYDL'; the usc. of those vi.Ud arteries to tho enemy. The first 
aerin 1 ilefolia bon t cs twas conc1l1c Led in August .I ()6 J (I/.Ollg Rau to 13 
In Cltou Thill1h pr,,lVincc. [8] 

c 
(jl) By mi .. ]· L'l61 ille ~;f5r: had roccivcd two (-12:1s for pilot 

('.11<.:1('.1...0111: nncl testing 'ill neria! spray opcr'ltiofE;. The oY[£an1.zaiion 
\'/,15 Sll1,"I'!'J,~ -l,~i.Jllitod to tIle co!mndnd81', fOtl't' pil()ts, 011(", 8Iltom()Jogist~ 
one ;}S::~J:,'i ,:mc N(~O enf.:olllo.lngjst, n,ne clerk; awl tllton'!:y lllf-L.i.ptenanc'e' 
1)(-~1·SO'PI1~1 .. , The MAACV req1..li.rc~ll\n.f1t h1as n~l{1yed to ~;;-\.c)F .Ln late .July 
l,lIil wid,. " requc.';t for til" nvaTI"bilil\' [lna .SIli.t.(JiJj]Hy 'of using. 
(>··l?::,.:; jn Southn;J:.;t !\~;·i.<.I. (:':;1":/\1, The (]ll~;I'ICr l'Iil5 ])on() too f:"ii!ll, ~)ut 
dJ.t~ reql.!."i.1'Cl'-lcnt W~l';, ,Jnc1 in Hovembcr TAe \VTiS oTdcTCd to provide six 
spray . eel' lipped C-J23s nlong 'I'r; th ;mfr.i.c'l ent support to op6rDte ill 
Ll e r·i., .. .1.,j"(jr 'fou)' montlls. '1"),0 .';ix "jl'cl';Jft ]vUf'l' hastily modified 
witl, ~K>l tanks .installed. .i.nt.er[wlly. AnnoI' plrd;:l.llg Iv,)S added to J.' 

the floor of 'IJJe cockp.i.t and Ll11lJCCCssary cqu:ipment reilloved. The 
six modified C-.1i::j".i.rcra[t nnc! SASr perso1\l101 \Vcro alerted for 
SEA and the (:-47 anrl ]. .. 20 expor.imental. nin::raft were plac(~d in 
storage. WI 



~ For the JXIrpose of'deployment the unit was included in ~P<l" overall operation plan, FARNGATE. A separate operations plan wa~' ,p.1blished in December 1961 specifically for aerial spray operati<WlI , at Mlich ti.me the code mIDle RANCH HAND was assigned. The C-123s !fI';iiff'l '"in place at Clark MB, Philippines by 6 Decemher 1961, lIrl1ere thell' " were delayed lIrl1i1e clearance was obtained thrpugh diplomatic ' channels for entry into Vietnam. Unuer a heairy cloak of secrecy. three of the six planes were cleared int.o Tan Son Nhut Airfield'~'ViN on 7 January 1962. These three pIMes were tJl(' beginning of lIrl1a~ , became, in October 1966, ,mel remains today, tilu 12 tJl Special Opera tions Squildron. pO 1 
L %' From their arrival in January until Illid"Febnw.ry 1962, the three plMes participated in test missi.ons of <Idol iation, crlieHy along caJUlll1nication J'oute~;. I\s predicted. til" reele t ion of the Cammmist press throughollt the Ivorld, and , .. ,r'lllt' Viet. Cong (VC) ill particular, was immel/iate and violent. I\Ct",' <III initial. series of missjons were Down, there 1'1;15 a sumddown l,.j,iil' eva.luation took place. Ilq ~'U\!\C;V mId the VietmDneso goverillilciit I'<.'re generally pleased, bllt the evaluation note,l that the '''l',',ds flcMll were not representative of a1.l Ilw vegetation to be f')l1l1ci t'hroughout VietnlJIli On 12 Pebrll;ll)' the Joint Chiefs of Staff, (.JCS) gave the whole openl tion "\:,10,;e scrut iny" and requested till' C(]III!1ander- ill-Chief, Pacific Cc~nl1land CCINCPAC) to furnish a detai le'J n,port. Addi.t.ional tests tlm1 continued into March included the Vietnamese Air Force (VNAI') "110 flew a C-47 and several 11-34 helicopters, Not only were different kinds of vegetation under experime!lL, but spray tactics, loading procedures, equipment., amI the es tab l.i sillnent of target ' selection and approv;] 1 rwting were also tested, When the crews were not involved in a mission they flew bilSic, familiarization runs over SVN to increase thai r proficiency. On one of these fli~tlt s the first IIANQl HAND aircraft and crew were lost. A plane from tJ!je' three rc,'lWlining at Clark was dispatched as a replacffilent, and in March 1962 the· other two planes at Clark joined the Iw~m HAND operati.ons in SVN. 

C-
J$5 On 12 March Brigadier General 1' • .J, Jldmore. USA, Chief q:f the DepartJnent of Defense defoliation evaluation team, replied to the JCS qIJestions",jth a rather pessimistic cst imatc of the use oJ; de£oHant5 in SEA. lIe reported that only 20-2S percent of the foliage around Bien Boa had been killed, and that attempts to bUrl) the foliage had failed. fie concluded that the "operati.onal benefits of defoliant operations is assessnd as only marginal."lllj A.s a result of this and other pessimistic evaluatioll reports, the defoliation program was looked upon as "disappointingly ineffectiVe. t' Despite the fact that U.S. Nilitary Assistomce Command, Vietnam ()IW:)f) 
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personnel disagreed with the reports and wanted a much more intensified progrwll, orders were received to reduce the HANOI IIAND organization to two planes and minimal supportinK pel'S01mel. As a resul t two C'123s were flown home, one via the Pacific and the other, at the request of the Stat8 Department and the If.S, Agency for International Development (USAID) fJ ew west to Afghanistan to spray [or locusts and thereafter continued to the U.S. via Europe, becoming in the process the first C .. 123 to fly around the world. '[he third. aiTcraft had heon converted to ai.rlift while in SVN and during one sllch mission crashed on takeoH and was dest royed . The crew was saved. [:12] 
(. 

(~) The need for defoliation continued to exist however an(1, in August 1962, President Kennedy approved an operational defoliation program against a few specific targets in SVN • . By th~s ·time.the . program had gained Illany adherents mllong personnel at. MAC'V al1.cLamqng the Vietnamese themselves, the latter havlngbeen pleased \'lith the results from the beginning. Moclifications·were made On'· the two remaining C·123s to increase the spray flow rate to J,"1/2 .gal1ons· per acre. A third C·123 was sent back toSIIN and, after'JCS.> '. approval of continued operations, a series 'of missionswa~', fl.CJIim. along the canals on the Ca Mau peninsula. These tests proved successful and resulted in 00 to 95 percent improved visibility along the canals. In December 1962" targets MoTe sprayEidalong. roads leading to the city of Qui Nhon. At the conclusion of this project all spraying was halted .lmtil the rainy season duriJ.gwhich the vegetation grows most rapidly and the systemic herbicides have the greatest effect. From January to May 1963, the RANW HAND aircraft flew logistic miss ions, radar target miss ions, and navigational aid testing. 

S'I~ Destrllc1.:~on 
(, 

. ., Cfil Nor W,lS crop destruct,ion as a lV(jap~p ~n the g4~1'rHJ.a war bemg 19nored at tl'll.S early date. Along wlth clefolJ.at:Lon"qop destruction had been consicicl'cd in Octo~er1961. The.mainjqstifi­cation offerod at the time, and tho one' that,.'conti.!H,]()S to jllstify­the program, is the elimination of food sources which the Viet Cong "requisitioll" from local farmoTs to supplcmen', rations from North Vietnam. The irlUnociiate pToblem in a basically agricultural 'country such as SVN is that the crops destroyed hurt innocent villagers and .can drastically affect their allegiance "to: the SVN govornment, already on a none· too,: solid foundation. 
C .'". . ..... , 

C$)1h"l crop destruction proposal calleq for the VNAF to carefully-sel-ected are~(s \lsipg q·3ilheFcopters. In add 
-'.,' " 
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South Vietnamese were to control tlie choi,co 01' targets and provide maintenance for tile planes. 'l11e U.S. would supply the herbicide to ilie port of unloadlng as woH as technical adv icu and assistance. The COllmandor of M\CV and tJle American Ambassador to SVN agreed '" iliat ilie program bad sufficient merit to warrant testing, A prognllp of psydlOlogical warfare (psywar) was planned to counter ilie effec;t~ of the expocted Communist propaganda, The proposal was approved lW tIlO Secretary of Defense, who, because of possible diplcrnatic problems, recommended the plan to President Kelmedy :in August of 1962" The State Dt->partment refused to endorse the plan and Secretary of State Dean Rusk submitted a m(]lloranclwil to the Presidl¥lt outlining his objections, mief among which was the problem of worldwide "political repercussions." 
C M TIle objections of ilie State Department caused ilie whole program to be returned to the Defense Department for additional review. An extensive series of conferenc:es took place in ilie Defense Department and addi.tional information and review was asked of CINCPAC, Mi\CV, and the American Ambassador to SVN. Again ilieir recommenda1 iOrL~ were on ilie positive side, refuting the State Department 1 s argwnent by showing the strong desire of the iNN government to deny food to the VC. Another review of the situatiojl was made and on 3 October 1962 approval was granted for crop destruction operations on a limited basis with control retained in Washing ton. f 13 J 
c.. 
~ 1h~ first crop destruction missiolls \Vere flown on 21·23 November 1962 and were sufficiently successful in destroying rice crops iliat further tests were conducted. Tn March 1963, the American Embassy in SVN recommended to the State Department that . crop destruction, and defoliation as well, be continued in whatever areas its employment would most hurt ilie Viet Cong. 'lhe Embassy also asked iliat the Ambassador and the Canrnandc·r, Uni tcd States Military Assistance Ccmmand, Vietllillll (CCl>UJ9>lACV) be given :Juthority to approve . crop destnlction requests on t11e scene. e-
M As the propaganda efforts of the Poop.! c's Army of VietnaJl1 increased, t11e State DE-']Jartment demanded Wlot}lCr evaluation of crop destruction ,md set forth the following criteria for such operations: 

.' •... All crop destruction operations nrust be approved in advance by Assistant Secretary Far East and the Departnlent of Defense. 

Crop destruction IIllIst be confined to remote areas known to be occupied by VC. It should not he carried 
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on in areas where VC are iJlteI1ningloc1 with native 
inhab ltants and the latter canllot 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 
'D' .'" 14] 

,~ In the same message authority was granted the Amba~sa;lor/ 
CGl,.lJd!JJ:.v to approve certain specific crop defoliation miss i,Qn~, but 
only in limited ruJlllbers and in carefully deIiniated areas. ·In,::reased 
psywar WdS called for and full reports were requested. The~e· 
constraints added greatly to the time required to clear and 
coordinate a target. From inception at the lowest operatiomal level 
until the crops were sprayed took anywhere from three month~ tp a 
year -- fa)' longer than growing and harvesting the crops in' qpestion. 
This exces~,:ive time for approval was reduce,] later by the r~pjral. of 
some coord 'nating agencies within Mi\CV hIt the average time at the 
end of 196:, was a minimum of sixty days. 

( 

ct) Throughout the first half of 19M crop destruction missiofLS 
contihued 10 be flown and good results obtained. The Ambassildpr and 
CCMJSMI\CV persisted in their request [or full approval authoriry and 
it was finnlly granted on 29 ,July 1964. By this tiJne over 1300 
acres of VC foodstuffs had been destroyed. [] 5] 

Increasing DefoIiatiol1 Prog..r..am 

(~ By May 1963 targets to be defoliated during the corning 
monsotfuJ season were being selected anti processed through the r(;lad­
quarters system. The results of the late 1962 defoliation r~ip;;ions 
hac! caused MACV to reverse its earlier finding of "disappointil'\gly 
ineffective" illld, based upon the correction of some technicql 
shortcomings, that headquarters now n~commended the defOliation 
progrcull proceed at full speed. In June aJld .July 1963, defohill~ion 
projects began again along canals, power1 ines, roads, and r~H;!'oads. 
VNAF helicopters aided in the operations, especially in the 
mountrt:inous terrain. In August, diplC!llacy again intervenedj.;l' the 
mi ·3si un accomplishment as 'Thailand requested aerial sprayin~ f!?,r an 
epidemic of locusts. Two C-123s were detailed to this oper~H!\1n 
which had to be coordinated between the embassies of the twq , 
countries plus SVN, adding to t.he complications. The projeqt was 
actually flown during the period froJJl 31 August to 16. Septenip~~. 
In October :md November the planes resumed nonnal RANCH HAND 
missions flying some 65 sorties on [our projects. [16] 

C 
!f! In December 1963 night missions were suggested to counter 

increasulg ground fire being received by the spray ships and to 
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comhat b~lllrx.~nJturcs above 80° which C(UlS(~ theI1rtal rals1ng and a 
sC:lttcrillg or <Idol iant heyond t.he tnrget. Initial attempts, on 
R ilccemb"l' ID():';, utiliz.illg Unr" ships to illuminate tlle target, 
failed to improve the situat.io11 01 vulnerability since the flares 
simply si.lhoucttud 111e ,"'pray p.l:i11C, Nighttime operations markedly 
reduc:ed ch'lnce,s Cor rescue ,md S\llV ivaI, and reduced visibility 
requi red l11a t targets be selectedi 11 rdati ve 1y unobstructed arcas 
which would ]lCllllit rapid nKlllCUV(,ri11;~. Tllere was an additional 
pro\) lem o[ (oord ina tio11 be twc<cn tlil) Clan, ,'Iti p nntl the spray a ic-
Cl~~lft. oPt: ~>Jh ich \'H'oved d-i C(''icu] t t-o resolve. Because of these 
severi, 1 "ra"~;:JI:.b, night dcl'oliation MIS discontinued c~cept for 
rare l1C<.:.;l',;jCd)S cmd never flown over the Sdme target on successive 
nights. r J 1 J 

L. 
j8Y By 1,1 J:c l'){Jo t1,,, level 01' ho1'l>.i.c ide operations had surpassed 

tll«1 oXiK'ric]1l.cd I,l' tlw llr:itl,;h in M:'laya in 1948. Areas being 
sprayed \1".1'<' no long"rin fri'~nJll' hanl\s nor had they been first 
cleared Ily :m ai "lTart strike. As a wsu] t, many of the herbicide 
spray shi ps \>10 c·c reeD i \fing l1.i ts from '::11'" II mms weapon:;, Fighter 
:.Ii l'cl'afl \,.,rc~rc en:J Jc~d IJpOl1 to pro'Lc~ct the spray ships, but were not 
('[fee tiVi.' i.n pl'()vcntii 'g grounJ nrc hits. According to the tactical 
n,l.c:;"1 "fl'oct at the time, the Fighter aircraft could not pro­
s(Tile" it Llre,et. They \>Icre allowed to tako only defensive actions 
for rCSClrC 0JlC'T\ltions ur to post-str'ikc after small anns fire hau 
been exp<,' r i (, nc('d . 

('/' J81 .\sin i1le prev iOltS year, the period from .January to Jooe 
of 1964 l'I:t:; one n(' Lnactivity so far as the herbicide program was 
conCenlel.! T!J.l~) jlcriod of tIle slrnv-growing dry season was useJ to 
evaluatel:h" program "hile> the aircraft \'C're llti1i.zed in ~1UlJi TRAIN 
logi5tic~~ nl'issJ(!ns. 

(' 

JxJ Ilicl-I')()11 bl'o\tghl~. greuter enemy activity in the rice-rich 
Mekong de 1 La ;J rca. HCC(_lllSe of hc,]v i.e r enemy r _1 rc, sp ray operations 
in tlds iln:H ['apidly became the !1hot"tcst ' ! Ln Victn:"llll) increasing 
in intcn~:ity ns tJle VC gained cont.ru1 ovt'r addi tional areas. To 
combat tlll' itlteJls i [y Lng nll('InY fire, "I" ray pI all,, pilots deve loped a 
nC',;J lIl.L~;~}-ion t'iKtic '[Jest dc~·;c:r'i,h('d as Hll' l'pOp_Up!! maneuver. 'Dlis 
i.:wolved flyill.", very low (abl)ut ';0 reet abuve the ground) through 
open aYc'-1~'·, to l'cach t'hc t,lrgct .ciL wh:ich t i!~ln the plane h'ould 
"pop-up" I, iOO l'iO ecct: ler th,.' ';pr;lj n'[1, 1)[1 30 April 196,1 
5U--cn] ilv'J' :1'1':11 pos_':;ih.l.y an !.dr·hurst 1Il01'llll' rLre was experien.ced. 
As a n':slIl tl a (:op1_"lo1'. was l,\IOIUl,.\c,d and his aircraft received ov-er 
40 ho"ie:; '"rl V~jryltlg ~;iz(~~J. j\[:i:j~-;"ions ~<J(~rc ~';\lSpcl1rled pellJing nllL'ther 
,evalu;,tiull" il", result of which \1'1, H new policy allol"iltg the 
schedu.lj_n:,~ (d, flllllt..ip"le tHT'gcl:S" ll,mriag wore tlnn one target; pilots 
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CONfIDENT IAL 
could d100se anotlwr iF tile pl'iillill'y one proved too "hot" due 1.0 enemy fire. In 1ill add it i 011<11 "CCort to protect the crews Crom hostile fire, the smile target was not scheduled more than two days in success ion to prevent the VC Cram muss ing troops in the spray zone. [18] 

c 
(ji) While operations in the Delta area were being evaluate(l and new missions scheduled, RANC11 HAND ,lircraft moved north temporarily to Da Nang where, dL1ring May and June of 1964, they defoliated winding dirt roads which connected VietnMllese outpost5 in the mountainous area along the Vietnam-Laotian border. 
C 

(i) In l~te July 1964, the first p:i.lo~s began r~porting :m a penna£ent bas1s (peS) to HANell HAND operatlons. llunng the fIrst two and one-half years in Vietnam, crews had rotated on a four·· to·· six month temporary (fllY) basis, flying 800 sorties and dispensing 250, 000 gallons of defoliant over some 80,000 acres. RANCJI HAND persOlmel (still SASF assigned) had lost three crewmen and 1;wo aircraft. By the end of Jlj!Y 1964, defoliation became a partoE the Pacific Air Force'S (PAC'-AF's) overall'mission in SEA. [19] . 

(~ With the arrival of the PCS pilots, the Special Aerial Spray Flight (SASP) was reorganized as Detachment 111 of the 3l5th Troop CarrieT Group. Based upon previous' experience, new spray pumps were installed on the C··1.23s 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 annor 'added behind the instrument panels of each of the C-123~,. Attempts were made to have the VNAF i'ly crop destruction miss:i.ons in H-34 helicopters. While the missi.ons were flOlvn in July and August of 1964, the resl1l ts were not completely satisfactory. Sane of the reasons for this wcrc··failul'c· to obtain pennission to destroy crops where the VC control of the people was marginal., lack of experience on the part of the VNAl' pi lots, plljs l.ack of niotivation, and simply fear as well. In some cases poorly··ongineercd equipmen t also contribu tecl to del ays and poor resul t5: As a consequence of this faL lure:, a now concept ';filS adopted whereby USAF and VNAF crews were mixed on all C:-123 crop clestnlction " • 
• I J)1J.sSlJ)ns. 

{ 
. . WJ In October 1964 I:ho first of. the mixed crew concej)t 

HlISSlO11S was flowll. liu.ls began. it pol.lcytbat remaJ.ned 1Il eEEor.:t even after the.stcp-up i.n U,S. invoJv0nien1: .in-S;EA. Cround fire continued to incr'easG, and one or the C-l23s vms severely damaged hut Iancled safely. In December 1964 a fourth c;.·123 arrived in South Vietnam. The C·123 aircnlft provecl to he an excellent choice as a spray aircraft Ivit11 its dual,. rugged and simple suppor t sy~3tems hacking up two reI Labl e l'()ciproca ting eng ines. 

, . 
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During 1964, a total of 1.57.7 square ki lcmeters of roads, rail­
roads, canals and VC base areas were sprayed with defo liant and 
15,215 acres of crops were destroyed, all ,1S a result of 363 
spray sorties flown. The C-1235 were flown approximately 48 per-

' .. cent of their maximum capacity duri.ng 1964, but during the last 
four months of 1964 they used 92 percent of their available time. 
'This uti Ii zation rate underscores tlm inCl'I':lscd eHlphasi.s upon 
defoliation in the latter ]J<lrt of 1964. Theil 1i.!\NDl IlAND aircraft 
were not ClO\<,71 to t.heir maximulll c<lpability \'/:15 due to: (1) the 
fact that the herbicide program \V:l~, sti J 1 <l Sill:!! 1, adjunct 
program ill tJw early part or the year, (2) ol"'r'lt i.ons were usually 
tenninated when hostile fire I"IS encountered, ,md (3) the chemicals 
were most effective during the \<let season \'ih kit at the same time 
had an adverse effect upon missi.on accolflplislllllc·nt. [20) 

C )?5J In 1965 RANCH lV\ND missions and sorties became more 
important as the sCllle of fighting increased. A new idea was 
tried early in the year known as Project Sherwood Forest. Plannulg 
had begun in December 1964 on tJle project to dear a 48 square . 
mile section of the Boi Loi forest some 26 mj les northwest of 
Saigon. Long a VC stronghold, Ule forest was so dense that the 
enemy could operate with little fear of observation. A network of 
tunnels, caves, and trenches made the area a veritable fortress. 
111e plan \<laS to heavily bomb the area, then defoliate it using 
RANG! HAND aircraft. After the chemicals had killed and dried thfi 
foliage, 50-gallon fuel tlnuns would be dropped in the area and 
ignited by M-6 parachute flares. The hoped-for result was a 
lruge fire stonn which would bum off the vegetation thereby exposiJ1g 
the ground to observation. 

c:. 
(£1' 'nl!' C0I10,pt: was approved and I<ANUl IL'INIl ai rcraft did thet r 

part ])y spraying 78,800 gallons of defoliant during the period 22 
January - 18 February 1965. By the end of March, wi th the dry 
season about to end, the chemicals had taken efrect and the flare· 
rigged fuel barrels were dropped. 111e forest burned well for a 
short: time, but by the follOlvlng dilY all fiH~~'. "ere out and the 
project was a disappointment. About the only hcnefit realized 
was that the enemy was denied the use of the arca for a considerable 
period. The hoped-for denuding of a large area by fire simply did 
not occur. Sti 11 it lordS Ute fiTst time fighter a ircraft had been 
allowed to pre-strike a defoliiltion target, and it revealed the 
expanding use of chemicals in warfare. [21J 

c· , 
fo1 For the rest of March and early April, RANClf HAND aircraft 

flew crop destnlCtion missions in the An Lao valley area. In 
addi t.ion to destroying the crops there was a hope that the 
villagers would leave 111eir homes and migrate into SVN-controlled 
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areas, By so doing the decI ining food product j,on wou lel put an 
additional strain on VC requis itioncl':; and Foreu thel1l to put more 
men to work growing food instead of right ing, 

( 

~ By the time these crop nLissions had boen compJeterJ, I the 
final approval for Project Swwnp Fox had becn rccr,j'vc'tL The 
largest defoliation .projr)ct und"rtaken to that elate, ,;WWIlP f'oy 
called for tile spraying of large 'Ire as jn oent1",1 r SVN whi eh the 
enemy had been using without fcaroE hnr:lssment for anns factodoc';, 
hospi tals, repair shops and training camps. Spraying operations 
began on 30 April after A--lli aircraft had pre'-stl1Jck each target. 
In addition to t11e pre-strike, a forward air controller (r,:rIC) 
was used to guide the fighters and the spray aircraft. The proj cct 
was 70 percent complete when :it WilS tonni.nated because of increasingly 
heavy enemy. ground fire on 2.5 May 1965" Sexno 77 ,600 gallons of 
defoliant had been sprayed. . . 

C . ' Cf) With the cancellation of Swamp Fox, a l'evaluatic;->ll of' the . 
entire defoliation progrrun vms conducted I)y Mi\CV-J2 (1ntdligence), 
The result of this 1millys is was anotherindol'semont of defoli,ation 
along with a rcconunendation to provido moro A-IE fighter eOl'or 
[or tl10 C--123 aircraft. Jleadquarters 2d Air llivi,,;i,on and YACAF 
expressed concern for the safoty of tho crews, Qur'j.ng t11O' two 
projects flown that year eight crewmen had beon lVounded but there 
had been no fatali tics, The A-IE ai.rcra!"t was singled out for 

, particular praise as a support ai.rcraft in that it had tho. 
necessary airspeed ru1d maneuverab il'i ty [mc\ could carry a large 
runount of munitions to stJppress ground fire during spray operations, 
In the IV Corps area, tactics called for the usc 0[" [our A-His 
per miss'ion, o[lch annod with mixed loads. of bOlllbs and 20 nun 
anUlllinition. '1110 Lighters prc-stnlck the tf.lrgct based upon 
directions radioed from the Fi\C work.ing the area. THis strike was 
followed in three to five minutes by the C-J2:I spruy planes. Those 
tactics did not halt thcinciclence or gl'oLlpU--flrc hits, hut they 
did reducl' tjle mnnber sOlllc'what. A 1 ivcly doj)ale'ensuecl as t~ 
whether the fighte,' prc-stri!<c' !Vas 111QJ'() IleperLd1r'j on \,,1110 tho r,' the; 
olement 01 snrprjsQ, whie!l wqs 105): jlY Ii 'jlre-g"j:riKerJ't11~':~ld;'\fr for ... 
iJ1e a i ['era ft crews, TJIG ,!ebq te C0n H !H1CS ',' Tlf(:'S tli,er; \li£lj ?r~; 
probJ om wqs ]f). tho I llrel1 ~J target· approvnl"l"ill\iiI hacj s'low(:)(l,clO),?" 
con,nderably. Approval. lor' some targets- 111SenS),t,lve areas: took 
as long as a year,' which resL,ltociin1the.RI(NC1! IIJ\NjJ'back1og 
dwindJing to as little as a sing1o/p'toject at tiJJles: ]'22]. "." 
C/.' .' . 
cj) '111e remainder of1965 wa~;-,;pent defoliating "lines of 

communication" targets, . In November, jet fighters P'-lOOs) flew 
prc-'strij«) and cover for the C-123,; for the first time while !rrl-~B 



1'.Jo.llv Gtecn Giwl't" l-,(,'li.Lo()U)r~:. ~,;tocxl h:-', All ~)lIcil mi:;sions were 

under'the cnntrol 01' "I'M:'. 11\ ~:;(c]ll:c/llI",,' 'lTlel [)etobe,. 19()S, three, 

more C,JL) ;.-l,-i.rcr:lft W(:rc modi!'ied for :i{Yfd)' op~rrl1 ion:; and reached 

SVN bv '1::; NO\!0!HlK:!', At 1"h1_::. time tJ1C cit.:::.-ignution or the spray 

a.i n.t"Jfl', IV":; cban;:cci From 1;'\2'\ to UC' L:i:1. 

.\!1~:,,~~~5, 1,._\ ",)"!~~, __ , ~:~~l, .... ,~,~<.! .. (!.S" 
(.' 

M' In l)ccClllber !:ih:i .• del'oliation operations were"bcgull in 

1.aO'; "to cru,)tc'J' the "";1', of thc; lie) Chi Minh troil by the ve. A 

n<:.;t\'li:~rk (lL' (not tl":lils, dirt ~"()ad5 al1,l otJ1Dr 1ines of communication 

w"'" :;jll';,I)'cd 11y tJ1C Ui>I2:,,; ba:;ud at: Tan Son Nhut and Ila Nang. 

Wr:-;l i.-l1cr ~ ground Fi Te n,lld high J!l!)IIIJ t';:L!,nOl.l~; t.e rrajn comhinec1 to rnake 

I.l':t";.j(-) 111-lSS Lon:; h':I?;Jn,lo;,l:~-,. The: s-;-runr. \\finds dispersed the spray .. 

linking ,j i' 'los,"; c[TI.~cliv1..\ th:~.!l nonn;IJ which rcqL\jrf;.~J. morc soctics 

1)V;:;r tlJC' ::,r,nll; t~lr);\:t t-n l'.omplc·l(' the ilIi::,:;,iOrt. '11l(: opcrat-jon 

\,'l)dti]\<,('d :11 [.e,' 1,,1c .Junc; l()(,G CIl)d I'''''; credited by the FAC:'s and 

fi"ghu"I' Jli'lt.Jt~; 'N'_lth :\idifl!_l, cOI\si_dorall1y in the dcstnJction aT over 

IOUU tlliCks on 11,,: rlcl'uJi',ll",il'owi,;, l'l,ith the value of the missions 

(:.:::-: tnh li ~:h(':d ~ .'-:;(1 r j i ('~-i (.",on t·'; .Ill led to l)e r J l)Wn uver Lans w·j th g'reat 

)lIiJ';1'1II'Y bcn()Cit ,"'lid 1 itt"lc diplc'lI"ti<: <lifri(111ty, 

, Yern .. ' ~;F_ .!~~~5:.~';1~.~~~~S:::~, 

)A' \\~'Li 1e L:hc Y()rtl(~.'_:; uvcr Laos l'(oc('(:lleJ.~ operations through-

UU"~· .. 1)\/,\/ inc]"'t;nseu 111 tt'llipn, l'ul',ing ,Janutlry ~mu Fe:bnlary El(16 most 

of U\.-.:~ 111(.'isicns were in tlw c\~ntr:.1l. p<lrt 01: South Vi(;~t.nam .with some 

in I,h," nm" I fl'.:' I'll ,11'(;,) ~ )(~ i llg r 1 n\;-ll hy the R/\?,K] I I L\ND pLules stationed 

~;t u;~ i\~'a])u, ,1~cveraJ <IiteJ!I]Ji.'; \,,(,rc~ mnde to f1y mi:;sion'3 close to 

Tan .r'iLn Nh;'!" 11::-.i.ng 'L.V::ln. ri:\.I~~.; and dispC'lISjllg with .:1 TW\,lg:Olt.or. A 

,--';1(( ;":1'\ '-:IHly or th-i~, l:!C'Lil,: \-!as ~;uCC-iclcnt j-o di~;cr('J.it the idea 

~:Ul',L i'(. ',\"~l':. ah:lnciollcd, ':\i1u!llc( jlUl~:Lc hurning r)':·('jccl. (Hot Tip r 

and '1"1) :.-.1<1':; :\1 lC'lllptcd in .1:1IH1:ll';, :md h.-,hninry on Chu POYl!; mountain. 

l\r;,:':'i H :1111: ,t ('ly !.I) ::·.q~\,·_nc J:\Jl~,':'; ~l!: l'\OUlit'ajnoli~-; telT:.lill \'';C:Y'C sprayed 

'l'-JiTjl ~!.!..,(ll;O ,_J , 11"iih .j/" i'ur:!llgc'l ,!c:i'(~l i:\Ht ;1I1,1, ~lrlCC i.t took 

f'Lf'."l'l 1\· :;/.; I'-i I'l',·ho]l(\wd thl .. aj"(:,-~. 1\( (,l hl';Jdql(:]t·tt)l',<:' H\CV bri(~Ling 

U(: I':' \I:tq'h jql)(t~ tlic !n'i(:CilH ,dTiu .. T ';l':"!!cd 1)\;:(: 'il\p ta'j'(~(:t Has 

:-T1r: i /(:d '_'ur\'c(ll\'~ UU' \\'1.":1 [j\ . .'l ) hi'lli.,!, li1il;iid-j>' :l;':d, \Jrdn(l])Cl~ u.c:l.i\i'(:YV 

('0)11: j L 1 ('\\:', \'fe'. n: :1] I ";;j t~ i..(" i ;it..: lJ liT hut ' I r.t1C d,il'llK~d ti'C';.:~':' jus'!' I 

\:fC),\'l'lJ)IL ;.I)i'/j,11 .lll:"pcct.itA! :ihci\'/(;(! I __ rwi (1I1!-,' C1V(~ rJ{:l\~'l.:llr or t.h(-' 

:],"1 ~;!)r(ly.:rI );;l~l LUTlk'l.t, \ :r-; I 

/(; 'Ir,:Co,i i:lticlLl :'-lill (l'fiP (lc:~tnl\.:ti()1\ 1I\j:--i~;iofl:; ;l\\',:rcuse(L·:~O 

r-/(_:TCi;.1l /\[1)";1 \'Jitil tln: rC:':;l.I.lt tlw,L CO\fl.f:";~,i\CV requested el.even 

.'1'(-;-(' ili'!'{ (:_~{'t vrit"lli,r1 the cn']nndar yent'. /\dl~iLJ.on~-d (iuantitic:-J cd~ 
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I"· ,-. I, ---" fHPARTMENT OF THE AIR fORCE 

~'€IfPr' C ON'}' IV E IJ'l'IltL herbicide were requested to meet the stepped··up Ilell\aJ;~ds \<lh; eh TKH,' 

included missions in the demilitarized zone (lNZ) aswe,P, 11y 

way of comparison of the growth of nh) (.\ceo1 iHt'ion/u Ol,"d()stnlction 

program, there were 218 sorties flown in May of 1961> dispensing 

199,450 gallons of herbicide, In the smile month 01'1964, only 20 

sorties had been flown that sprayed 11,OlS gallolls o[ chclni.ca15,· 

L, 
(~) In Jtme 1966 tIle first RANCIl II;\NfJ ai.['craCe to be lost 

during a tactical mission W,IS shot dOWll by grmllltl fire ill Quallg 

Tin province, Marine f:orps helicopter's rec;ctled the crew, all of 

whom survived. In July, an effort W<lS made to modi.fy the spray 

equipment on the OC-IZ3s to .improve the volume as well as the 

"quick dwnp" capability, NOH spray tanks were installed, and a 

ZO-hp pump, capable of delivering ·100 gallons pcr miJ1Utc, was 

added to each plane. '[he completed systelll \V8S known as the 

A/A 4SY-l Dispenscr System. InCluded in this was a new tail bocm 

20 feet long and weighin.g ]20 p0uncis, wld a lO-hlCh dump valve 

instead of the previous 5-indl V'llve. The now system was capable 

of spraying 250 gallons per minute (3 gcd.lo11S per flcrC) and the 

entire 1000 gallon capacity could be distributed i.n four minutes 

of spray time. 
L, 

($) During the SWlllller of 19Gb the first: spraymiss.ions over 

North Vletnam were flown. Agalll, tho target \>filS lines 01 

communica tion, in th is' case ronds travers ing j\hJ Cia pass lead ing 

from North to South Vietn,un. Late slimmer founu RAriCiI !IAND Dil'craf't 

flying missions throughout the length .emel IJri'ildth of SVN while 

efforts were maint"incd in Laos ,mel .in the North. Such cXWn,;;vt> 

operations put a real strain on the ~;ovcn' aircr::!ft on hand s,ince 

November of 1965. In i\pri 1 of 1966, 11'1 M,\CV had rc'qucstcd d.cv"n 

add it i01lal llC-'123", to as;,ist in Ihe stepped-up lrcrbic.iu" prO!:),Ollll. 

Plane moJifications (}nd crehl tr:LilLillg delayed rt'ccipt untj,1 

August 1,,1\C'll three hlC;YC; ('J O\~'n jn. Four more Ln'1~ived' .in Sc:ptvHlber 

giving the ]letachlHl'l1t" total oj !.llK:-I.:3" On J:; October 1966 tll(, 

Detachment \\'\:IS-; (\("lctivutcd and tl\V 1,2t:h ,\ir CU1\l1\i!11!lo ~,~qlJndt'on (,\CS) 

fonned, lY:uiining the ccxk~ nmno kANCll IL\ND. 'fhe unit h':(~; nssigned 

to the :11 Sth ACW, Troop CenTic)'.1 /41 
(. 

(711 With tho !1lT'ival or tho ndditiollal ,,'i1'c(;\1't ddoJiation 

along the )},1Z \>Jns :--~u~pped up. /\s man)' [lS Four Ilris:;-jons per J<:l)' 

were flo\1llJ. <Jlle to gocd weather and tlH; proximity of' the b;lse at 

Da NCll}g !lfhl 1"h0 targets. 'nle m:issjons h1cnt so 1velJ tJhlt the aircrc\v~; 

exhau" i:nil UIi' supply of herbicide and ai. rerit ft. ma intcnaJ1cc began 

to fall Lchtnd. It. was nec('ssary to slow Ilowll the opemtions 

which coinci(1ed with another detailed rCVtew of the polit:lcal 

implications of defo1tation in the n'IZ itself. Clos(' siudy of this 
'1." -' 

\ 
" " 

, :') 'I: ',' .1'." 1 .' - ,\ __ ." _:\" r ,i 
" .. ' . 

I 

I 

I 

I 



.. i:5Glt.'f. . .. (jo 

\ .. :ON.elDENTl1U~ 
action had begun. in August of 1966, and in October penni.ssion had been requested byCCMJSI1ACV to defoliato the entire INZ. In November tlw Department of State responded that only the southern portion could be sprayed. 

c.. 
)'!1 Stepped-up operations were not without penaIty in other respects as we 11. In October a UC-.123 was shot clown in the "[ron .. Trinnglc" urna, hut the crew W:I" again saved. During spray Qperati(Jm.; in Laos OIl :;1 January 1967 yet another plane was lost, thi,; bme withi.ts crew. 011 1 Dec:elllbcr 1966, tho 12th At}; lIIoved to JJien Iloa where thero was more room for storage and opera ti on. Eighteen UC- 12:,:;; wore authori.zedl:he "quad ron mid as of the last of December 1966, J 4 were OJl hand, two en route {rom the U. S. '-mel two more we re being modIfiod i41 the Zono of the Interior. (2.5] . 

f~r:c)j~.c:.!:.J}.!:~J~I~O.:?!i 
(, " 

!fi) ,Ill a COllt inu:ing search for all economical way ·.in which to cloar large areas of jung 10 foliage and th(,reby deny concealment to tlw VC:,a third jungle-burning projectw(lS attempted. In May 1966 CD\1lISIJl\C.V W:IS reque~;ted by CINCl'AC to plan a large-scale .test·. to code Illll11ed PINK ROSE. Tho.· tost was scheduJod forlQ67, to be accompJ ish"Jili conjuncti olllvith otheTe!cfo 1i a tioJl]lroject,; . t(lrgets were selectee! on 6 Novembor 1966 and sprayiTj& began .on of the seven ki.lameter square t:Jrgets (soll\e 12,000 acres. c:Jch) almost iJmncdiately. IInder tile gencral:supervision of 11'1 7th l\F, personnel of the li. S. Forest ~;crvicc evaJ'uflted all functions· as the project progressed. By 2'7 Novcmberthe fhst spraying of the two 8.ndthn?c callOp), forc,;t \'!i15 completed. jJofo/iant '!Orange" was used on targets i\ aJlc! B ",hi Ie Area . .G' recchred tTcaUncnt of "White." In J;uIuary 1967 a second application was made over the ' same areas, [JJl<1 tOil days before ignition, agent "Blue" was sprayed. Clos? to 2:~S sorties and 2,;5.000 gaLi.ons oj'l10rbicidc were sprayed by 12 th i\CS pI [J11es . 

C, . .. .. . fBi Flying out or' (;umn, AJ,C: UGHI' D'S aircnlft began the ignit i on of the separale 1·"rgc'i are,J'; p»1$ .January ,190? "!lelI .30 ... of the IHIge j',ls ignited Area C.· On 28 .]f.IJ1ljary J\f"<l'A was· hit whlIQ bombi ng on II rca B w:!s dcJay()d LUltjJ Il/\nrj\ : T11'e effectiveness of.th(v operati.on varied witll the aro" .. ArcilC: t·CV(>a1rd only "pot hurning .. whe fever a 110111/11,,1: reu wi r11 the ciPClIlf11'bliS liuniingb(lst.. Otho!1vls() t110 [ires fai led to ';llreacLIIlOT() tJ1arr'two feet' !·rolll' pqint of il]lpact of tbe /.x)JTIbJ ct. in Are" A IJlIlch tlic: .. srune. Tosti) Lswe]"!) experienced, but·uncicr I:he jungln canopies Fj f()s· spread little nIota than slx feet from the poi·nt of ignitic)J1;· .. Very ~i.ttlc charigein canopy 
" 
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thickness or aerial visibility was experienced, Fi rc hombl(,ts 
released over Area J3 were aimed at a small aroa hl an attempt to 
create a fire storm, but only 50 percent of the Lil'()S burned .into 
each other and t110 hoped-for storm was not created, OvcraH (],umge 
to the forest was not appreciable and the: nmjo, conclusions of th<: 
project persOJUlel, mllly of whom visited the areas for fj 1'5t· hand 
inspections, was that tlresu]ts clid not warrant the high C{hl or 
resources to continue testing," [26] 

Herbicide Shorta&9s 
c 

($J One more result or 1110 stepred-ur ~;pray operations oj 
1966 and 1967 was a shortage of herbic:idc. ilc:;pit" an increase in 
quantity of herbicide reqllis i honed a shortage began to appear by 
November 1966, and, with the exception 01' PINK )<OSI', jlrcviou,,]y 
approved missions were reex;uHined 'lJld some lowerc:d in pr i or i ty. 

Jj) One of tJle complkatiotls C;lcing Amcrican mi.] itary pOT,;onn(;i 
in trying to so1ve the herbicide sh()rtngc W:lS the method of 
accounting for and h:lndJing tho chem i en Is I>llee they reached S\!N. 
Hq MACV refused to make thu herbicides an item of USAF supply, 
despite numerous accounting "rrors 'lnd del ivery deLays due to 
delegating to tlw SVN govenUHcnt the resp0tlsihi lit)' ()I- herbicide 
opera tions : 

( 

I' .. The (,'VII appToves aLl projocts am] providt's 
logistical support to .i nc.1ude recc'.i pt, mOVl~m(-!n t: I 

storage, accoullting I and io,Jd,i 11(1 of t:ho he rh.i cido 
on the SpfrHj a.ircra,ft. '1'110 If . . ~-:;. !)J'O\fidl'S L".he air·~ 
Graft and (.'U'[VS (.l.~} til ACS'). Crop d(--..-..·; t: r'ue t ion 
operDtJofls Ci[(e CQIJdUCLcr/ LllJu(]r f:11c Stat~e/iJ()fI 
approv(·d Farm GOlte concerl". VN.:~F mark i fHJ.<; <.IFe 

placed on the il_il'c:r'a{t alhi d VNlH' OiJ.<'(-?n-',_'C is' 

presnnt c.i'Ul iny each mis:c-:.ion. '1'ilu p:.'!-',<;unt procc­
dUrf) ha,<-; })(.'l'n ,C';!-ICCI;'S,'-,j'll,/ rl",)lfl all oIA:'r.lt_,io[)a.l. and 

a ,xlhlJc' d.rl.,:ii,Lei [X)jni~ ,)( V.i()IV. 1Iny cdvdntaqes 

'Jd ined lJy l!1flk_i lUI herln' C I d(~ d /1.IJ /1 i I' !"OI'CO i tL?m 

or .'>l.lpp.ly wULI.ld lJe: Cd/("rCO/nI_-' hi) the }'U{lI lJ'(-;l7Iont 

{or nun' Ai c j-'orr,'l! lA_'I':;onrJI~J and l.>~} t.hu di,c;advi/{l" 
t;,,/</(! or .-1[)1/ [('r.iuc/ .. iu!.' of r.:VN paTticipdt.::ion in UI(' 

/iJ'O(j r;lm. . . 

O~/) J 10rb ic.icles :lrc flCOClll'cd I"rom norlll~ll dOlilc:~;t i C sU.]1pl j_t::-·, 

within' the U. ,(~. aJld (In; p:tr:1cagcd ill ,I';~-";"ga] 10!l ell'tlm.., J"UI' shi
l
'1l1lellt". 

to SVN (1::'; bol:lofl\"llold cargo. :-)111("(: i.L is (j heavy Liqu-ici, ;,!lp1.l1· 
11 pounds rx~ ,. ga lIon, c:lCh drum (cl osc: to Mil' JI l.', .) r(,'lu ire, 
mechan lcn 1 handl i ng lXlu iplIlcnt [mill lile Cae tory to the po int of' 

] ;:; 
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aircraft loading. lhis means a Ilarbor for IJle ,;11 j p and a dock with sufficient facilities, as well as ava1.lab Ie labor, to move several. million gallons. Resupply, in this light, becomes an expensive and manually tedious job, hence bettcr leCt to the South V:~.etnamese despite accounUng irregularities. ACter the initial off-loading, the drums are u.<;ually, due to weight, moved by barge to the using air base. '111i5 necessitates a ba,;e ,;ufficiently close to a waterway to provide access, yet large enough to provide both storage and loading space as well as adeqllate runway length. [V] 
C 
~ In December 1966, CCNUSMACV requested the numbc;lr of aircraFt assigned be increased from 18 to 24. This increase would permit a spray capability of more than four million acres. Nevertheless, by early 196'1 the increased spray requirements had already out­stripped the available planes and herbicide. Accordingly targets were rearranged and priorities aujusted, especially during the most acute period of shortages, early in 1967. After this critical interval the mention of herbicide shortages disappeared fran unit and conunand histories. One of the chief reasons for this is that the use of herbicides "Orange" and ''White'' were 11m1e interchangeabl\t 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 fCllInd to be just as effective but took longer to react upon foliage. In this manner the total quantities of herbicide proved to be suffici ent for the needs of SVN. [28] 

"""'rations in 1967 =---_. __ .,",-,,-_.-
c. 
~ With a year of successful performancc' 1,,·1, it,d tliern, the 12th ALS was abLe to explmeI it!; O[wraLions ill 1%1. i:;.:perience proved a sound teacher as high·· I, 'v c 1 eXlun i fla ,. i (11,,;, I·e" i cws, aneI evaluations u:uninisheu "hil(~ sound operating pY'l)(J'dlll".'S \'1,,)'0 standardized. In the first six months of J.9(,7, the 12th ACS flew 2325 sort ies and sprayed 1,900,510 ga lIons () r iI<' If, k i de allti, .in some C<lses, :Illsect control agent. [29J As the JIlisc;joTl,s became more complica teu, so did the scheduling thereof, anJ the attendant coordination. During the year, 7th Air Force put. out a "Fact Sheet" for HANOI HAND pilots as I"ell as FACs, personnel of the Tactical Air Control Centers crACe), and escorting fighter pilots. It is revealing in the stan<L'l.rdizatioll which opewtions experience and conunand acceptance at long last allowed. 

C 
J:81 While no two targets were ever the same, missions of uefoliation were generally flown with an "on-the-dock" approach 
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followed by the familiar "pop-up" maneuver. 'lhe target was then 
sprayed from an altitude of 100 to ISO feet at a speed of 130 
lalOtS. At the efficient deposit rate of three gallons per acre, 
this usually meant that" p1ane could spray a swath 80.meters 
\,ide anJ 16 kilometers long. Anywhere from t.vo to six UC-123s 
flew a loose trail, echelon fonna tion while on target spending 
about four minutes over the target if continuous spray was permitted. 

Crop targets on the sides of mounta ins required much more time since 

the plane had to fly down the side of the mountain to prevent spray 

dispersal, and would often have to repeat the process one or two 
more times to completely cover the target. After one pass hostile 
targets could be, whether completcd or not, left for another 
target close by. On defoliation as well as crop missions when 
hostile fire was experienced, as more often than not it was, the 
crew chief, inside his annored box, tossed out a smoke grenade to 
mark the general spot. On a defoliation mission t1w observing FAC 

would notify qovering fighters that would then Jescend upon the 
area just as soon as the mission in progress was completed am! no 
longer requireJ escort. 

( 

. 
($) Target pre-strikes bCCCUllC common, but if the area had been 

considered "cool" the mission mIght be flo\1'll without preliminary 
activity. Pre-strikes, when schedulcd, M,re coonli.natcd the day 
before between the RI\NCl! III\ND crews, the fLghter pi lots, and the 
FACs. 1\ surface wind veloe i.ty of over 10 knots was sufficient to 

cause a mission to be scntbbed, as J"lS Ci temperature in excess of 
85 degrees, For this reason, most spray missions were flown at 

,..·clrtwn or shortly thereafter. Seldom were any missions flown after 
noon because of the intense heat. Foliage sprayed usua1ly turned 

brown within six days llcpcnciing upon the herbicide used; hO\;cver, 
a wind or rainston!1 is necessary to l'ClnOVC the Jy i.ng vcgC'tat i.on 
from the trees. 

C C1) Mis~ion sclwdulill!; (then Jnd now) hegins at the .province 
level. Usually a lIlCCtlllg 15 hele! "'lth the p"OY Ince eluel, \'11th 

representatives oC the !Iq ~II\CV and AINN dl"lllica\ offices, 7th Air 
Force and 12th ACS in ;Ittcildance. netai Is oC tlv, tatget, intelligence 

data, pSYl1ar efforts nccessnry and other ,Ictaih an' \\'orkcdout, ... 

put into writing anJ Convurdcd for clearance by }jq ~~\CV, ~;VN Joint 

General Staff, tJ1C' American j\mbass:.Idor, and other interested staff 
agencies. Usually JvI!\CV issues the 11'15 Ie order to spray a target. 
Then the TACC schedules the mission, coordinates the data beth·oen 

fighters, FACs and gronnd commanders along wi th the province chief. 

Once-frequent cCffnplaints about excessive delays [or target approval 

seem to havo bcen resolved for' mention of this .is seldom found in 
herbicide reports after late 1967. [30] 
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RAND Evaluation and Response 
( 

%J During October 1967, the HAND Corporation published an 
evaluation 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 destntcti.on program has 
not in any major sense denied food to the VC. Moreover it appears 
that. it will be exceedingly difficult to accomplish th'ls goal 
with such a program," [31] 

( 
(S) The HAND study went on to state that the average Vietnamese 

farme'r 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 m.nnber of subjects speak of increased support 
for the VC resulting from such operations." TIle RAND report 
concluded that crop destntction "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) 

{ 

SS1' The effects of this report were immediate. Headquarters 
MACV and 7th Air Force jumped to the support of.a program that the 
SVN themselves had requested and continued to monitor. An 
advisory group of civilians from Hq CINCPAC headed to SVN immediately 
and condllcted a careful review of the crop destruction activities 
in 1967. 'TIle results of their report, based upon captured enemy 
documents, and the analysis of 622 sorties flown in 1967 found 
crop destructi.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 food. Viet Cong T)ormally used in 
fighting had to be detailed to crop raising. Extremely small plots 
were cultivated to wake 1118 usc of UC-123 aircraft uneconomical 
and also to help avoid detection. In this case, the U. S. Anny 
UB-IH and 01-47 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 ill. to avoid fighting I"hen their rati.ons were cut. 
The CTNCPAC report concl.uded that crop destruction \"as "an integral, 
essential and effective part of the total effort in South Vietnam. "[33] 

r 

(Sf JJe>:pite these findings, the Chi.ef of Staff of the U. S. 
Air r:'orcc requested 3 tllOyough study of crop destnlction operations 
in SV'~. Seventh Air Porce .initiated a careful study through its 
CJ1ECO offi.ce to refute the RAND findings. 'I11rough the use of 
captured documents and interviews, and the records of the 12th ACS, 
a report was compiled l.;hich revealed the magnitude and careful 
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organization of the crop destnlction program as well as its 
~ffectiveness. Il]....19(j7, the 7th Air Force opcr<lted 17 UC-1235 
which sprayed 528,425 al.l.ons of hc,rbi cid,' . 0 -I ·.Hi missions. 
Hq Ml\CV had COl ro1 of all lU1S;o·:ioJIS with 7th AF acting in an 
advisory capacity. All targets were approved by the South 
Vietnamese Joint General Staff. High pri.ority projects were under­
taken. in populatred aTcas only when mil itary advantage was verry 
clear, when the U. S. amba5sadoT approved, and I.hen ad~uate 
measures were taken to warn the friencUy population and provide 
compensation and relief in case of' accidental damage. 

L 
(Z) TIIe VC made every effort to reduce the size of their 

cu1ti~ated plots and to conceal them inside tree lines and even in 
bombed-out structures. The enemy tactic was to have one unit move 
through an area, c]ear it and move on. A ,;ccond unit follows to 
plow and plant, and u third arrives to harvest the crop. USAF 
crews became quite proficient in distinguishing these so-called' 
"slash-and-burn" plots from the cultivated Montagnard areffS during .. 
aerial reconnaissance at altitudes as low as 100 feet. 'Beginning 
in mid-1967, greater care was exercised in spraying' to avoid ' 
damaging innocent civilian area,; as much as possible. This was 
accomplished by 7th AI' reconunenda t10n5 dUl" Lng target meetings 
which aided ill the selection and Iimi.tation of the missions. 
Part of the objective of crop destmction is to separate the VC 
from the people, and crop clestruction, by [ore ing refugee movements 
to unsprayed crop-producing areas, denied no): only the food, but 
the people contact so essential to the gucnl11a--typc canba t .. 
employed by the Vc. 

~) Captured documents pToved the efficiency of this concept. 
A let tel' signed by the Conmnnd CaJUn it tee "r 1(1)110 in I II Corps area 
informed all VC that their monthly rice ration for October 1967 
was restricted to 25 liters per person chle to allied operations, 
bombings, defoliation, and the Umited contributions made by the 
civilian popu lace _ Beyond reduced 1'a tions 7th AI' reported crop . 
destruction forces the enemy to abandon bu;;q camps, seck out 
hidden areas for planting, expend monoy anclpersonnel to buy and 
transport: food, protect (ood caches and toharas;; the local 
population for more food_ In the Anl.aov"peyinSeptembel' 1967, 
pr.L;onen; reported ra Hons &oppcd to' one 6,\p of rice per person ' 
per day and that )t had a decid(,d eHec;t upop fighting morale. 
Another captive reported that' some 247 acro~: upon which alarg\l.,_ 
body of VC: troops were dcpencling,ti.lrned yellow and died within 
seven clilysafter it was spl:aycc1, tllOreby nei5atingan entire VC 
company's efforts at raising food for :mofe 'than a month, 

. ',. ~ . 

(~ RANG I !lAND units stated in. the Teport that the best times 
for crop destruction spraying werc in May .. June and September-October' 
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since sprayi.ng just after planting 1111d :immoc\.i.at01y before harvest 
tends to support crop grOlvth IVhcrcH5 :il' til", herbicide is applied 
during the grOl,ring period the plant is killed quIckly. In the 
r"'port recollunendations, there \Vas general agreement among the RANCH 
HAND crews and 7th AF monitors that the crop destrllction program, 
while most effective in the less populoLls and less arable areas 
in I and Il Corps sectors, IVa,; also (".crnctivo in 1J,c populated 
coastal plains where the strategy had been to separate the VC from' 
tho civili an popu lace. ll.. S, Anny elemellts considered 'the crop 
spraying highly significant ami mos t of them l)elievod that the 
effect would be ()ven greater in tho long TUn. After the mid-1967 
program chflnges and diroctivos, Jlsywar and civilian reimbursement 
pl3Jls became much more effective in a110viatijlg the psychological 
impact of the program. The l'cpor!; wont on to state that the Ri\ND 
paper was weak in two areas: (1) tho period covered did not include 
maj or dli!nges made in the program in June of 1967 and especially 
the very successful spray miss:i ons in the An Lao valley .in September; 
(2) the report did [lot consider tlw,mportant interrelation of 
crop destmctioll and the overall MACV denial strategy. The 
message report was suHiciont to allow a continuation of th~ crop 
destmction program in 1968 and 1969, although careful restrictions 
have governed, [mel continue to govem, the eI)tire program. 134] 

~ . 

f:8) While the evaluations and rev j"WS proceeded, crews and 
planes of the 12th ACS coptin\lecl to fly the dcfolintion and crop 
destruction missions thilt had been targeted .. ' In July 1967 another 
UC-123 wa.s lost to ollC,my actiOn during a spray mn 4S miles north­
east of Pleiku. Once again the entire crow was lost. It was a 
remarkably IN loss rate consIdor:ing a total of.2l\.5Ji. sorties were 
flown from July through. December jll wh~dl 2,676,080 gallons of 
herbicide lVere ciispensed, Of tho;;c sorties mentioned, '415 were 
crop ,destnlct i.on Ivith the remainder eJ'ocUtcd to defoliation .. ,RANQ{ 
HN'ill ;lircraft received a tota.l of 296 i.its from enemy fir~during 
this period of timo, [:55] 11'1 ~V\,(:v publishccl llstandardiiing 'directive, 
No, 525··1 dated n November 1967, in Lin effort to stabilize and . 
b ' d h . 1'1' . 1 '[' d " I Tmg 0)' er to t .e rapH .. y 111cro"", Ill!!, Illun)cr 0 targets an",";, 
rosu It:ing sortio,;, It lIIas il1evitah:l c that another increase 'in ,. 
llC-123'3 would be rcqllcstcd, given the wide accoptJn(:e of the"\;. 
herbicide program and the T[lpidly i.]lcrea" ing . target requests. 

L 

{2')' In SClpternber 1%7, the H3,1th Mr D:ivisi.on, parent 
organization of' tIle 12th ACS simply beCill1:;o jt too possessed 
C.·123 aircraft, completed a 20, page study on HANGi llANO resou'rces 
and accomplishnents in order to assess the iJl~hollSe capability 
to support t110 increasedlvlACV requirement,s. '1ho latter headquarters 
had set forth tho delivery roquirenwnj:s to ,the. 834th as [o1101,s: 
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the C-1l9s which tit<) VNJ\l' oporatcdlo sl'ray aircrai"L, especially 

for the mosCluito'controJ missions. TI,c report \,a5 fOl"\,arclcd Eor 

the information of 7th Air l'orco hut there is no cvidcncu of Jirect 

action tal<"n ujlon tJ1e I'ccommun<ia t ions con tained in it. [30] 

C 
%) One oJ' the best ways to judge the cfTcctivenc",; or 

herbicide opcr;-lt-iotb is the COllnl1(~I1L, oj" U. S. Anny PCT~;oJ\nel who 

had to r ir;hl iii ,md around ;ne;I:, ti1:lt had lJecn clero l.i.a ted as we 11 

as thoso tJw t had no t. MiICV roques tell ric ld conUfliinder~;' op in j.ons 

c.LS to dcfo.Li:lt'iOll 0fCcct-iv(:nc:_~~,;, and they r<:ln!-~ell fron llrna.rg.inal. 

to 0,,,c11(,"I;," with the diCrcf(:n"" heing chiefly the love] and 

in tens it)' () I' Ligh Ling 1.0:'1)0 ric'l1ccJ by the C0I111118ntn ten's and the tY1)() 

oi'vogcbliol1 ill which thnl [;.);111 ;Il,~ took place. All ngreed that 

visibiLity was illlprovl:ci, that Iic]d~; of fin) were better, that 

1.:ine~, o[ COllll1111J,-jC]t-ion \I/ere no l.ongcr l1S :\Llbject to enemy ambush, 

i..Uld Uw_t it V,,1;I:; (~<I,::-iicl' to disccn/'cr tJ10 enemy at night \vith heat­

detecting equipment. There was iI connllon cumplaint iliat the spraying 

was not suffi.cic1\tly responsive to theimmccjiate needs of the 

groun<l personnel, (1 situat.ion that ViOuld be difficult to meet at 

allY time since Foliage u:;[l[Illy ta1<cs fnJffi thn.~(; to seven days at 

11 minill1llm before it would hegin to faJ 1 cnough to he of any use to 

personne1 011 the ground. 'I1,C Inct that neri.al spraying so often 

revealed hl thorto \'Jcll'cOllcca led cnemy base; camps, bunkers and 

trenches was also a Slliljcct (11 much comlllcnt.\S7] 

()nerations :in!%8 .x ____ ~ __ ._ .. _. ___ ... ___ . ____ ._ 
L. 

Vl1 The C)(tr.iy part 01' 19613, .one! ("spec ia 1 Jy FciJrumy oE that 

year, h':lS nm:ablc Cur the: Tel Ofl'''"sive. Ihll'jng tili.s crisis, all 

hcru.1.!.:idc sprny.illg \-<'clS hq l.tcd and LJw plane:..; returned to the 

~1,l5th Air COllllll:1Jlclo Iving ror usc in airHCt capacities. 'Jlll) UC-123s 

were stripped of' all herbicide equipment ilt 24 hou!'s and the 12th 

ACS £le\{ 28ll(i sOl·ties in a i.;'! il't ,;tlpjlDrl before the planes were 

reconverted and "pray act; v it ios I'"sullled. By th is till1e tho results 

of tests cOllccn1illg the U(,·I2.:, at the ,\il' p1'()1Ti.ng Ground at Eglin 

AFB, !;l.ori,d<.l) hnd be'ell n.'V!Ch'(\c! :nhl ~JPpn)\,-c:J. The tests concerned 

tho in(TCil~~C'd 1'(:1 i:lhi '-it\ nr the lX>l~:) hr1Wll onl:~ C1W-lIlC' is J.amageJ 

duri.Jl.g a ::;p.r;r)" ml.';'~iun. "!\ve) ,iet cngjrw~'i \,'ere 'att:.lchcd to the \v.lflgs 

uf Lhc' :d_n.:- )':1 j, L nnd, :.\ JUI ,g \'.~ I th otiln r illOc\ -i r.i (,"'.l t ions, C,h:111gCU 1'h0 

aircraft dc~.;.ign;!tinJl to lJC-L,;,--;K. Clthcr c:hnJ1g(~~ inc.1uchxl a 18rgcr 

SP"")' pllilip ::u I.hilt Ihe vnlumc of SP(;.LY .;:()ulcl keel' pilCe: \,i.th the 

incrc!a~!cd ~;;f)(;c~d .. nL ~"hich tho plane couJd nOt,' Cly. Ceramic ;;;.11no1' 

rep l<.lc:(~d, 1"h(; oJd (J:i. rci"'C\.J armor, <1n(l neld j t i.onal nrmorccl pl'()~ect Lon 

\1j(J3 gjvcn tlle ellginf~;s. 1\' now meler' \Vns i.ll~~talleJ to 'insure even 

di>;t"(:ilJut)_OJi ld.' three gn'llons pc)' ~!cn;. rcgarcilc:'·;s of the plane,;':::> 

speed, XLI:I.I "j.l'cnt[t oarmarkccl CU' PN,Cl i I [,\N)) Here schcclulc'cl for 

thu lfl()diCic:ltion which \"'15 to lH';:i.;,i,n in Jul.)' E)()8.I::S! 
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The additional safety factor prov i.ded by the armor and the 
additional speed of the plane provided by the jet eng lnes n,duccd 
the crew risk and exposure over the Spr~l,V areas. 

(.fl The year was character.; wd by the most searching Qvalllation 
of th6j~rbicide program since its inception in .1961. The fi r5t 
comprehensilre reView was requcsteu by the ilmerican /lmbassador in 
January 1968 and lasted wltil 11 report was filed in May. 'ine 
findings were, once again, on the positive ;;i<1e. From the 
military point of view the herbicide program was considered to be 
sUCcessful, eSpecjally in the defOliation area. On the matter DE 
crop destruction, the review was ]C)SS enthusiaStic, calling For 
limitation of spraying in populated enemy areas, improved psywal' 
operations to combat propaganda, and :improved indemnification 
programs to make the Use of he rb ie. i des more acceptable to the people. 
The committee charged with the fonnulation of the report went 
further to establish that the ecology of SVN had not been affected 
by the use of herbi clues, and that the soil of the country had not 
been rendered sterile ot any time. III August CCMlJSivIACV sent another 
report on herbiCide operations to CINCPAC which concluded, "All 
field commanders, without excepti on, state that herbicide operations 
have been extremely effective in asSisting in the Allied comhat 
effort. "[39] Again, in September, a military evaluation was 
directed by CCMUSiv!ACV and the results, which wen'> presented in 
October, .led to that hc'adquarters approving herbiCide operation continuation as programmed. 

(. 

(6) The types of missions fl(Mn (hiring the year were the same 
as thbse of previous years. 'lnc rr~ljor di Ucrence I;,as the reduction 
in the number of acres sprnyed ,and I'he :iorl:ics flown. 11115 was due 
partially to the stand-down during the Tel' oCfonsjv(' and to another 
stand-down in Octobo r of ei,,:ht pi <lne's, .'In ,'l\'erage of 15.3 aircraft 
(UC-123s) were uti Iized jXT monUl anu 4762 sanies Ivcre flown during 
the entire year. J\n "bnorma l1y ,ir'v season \V11 lei! Ie r t f('II'er lucra t 1.VO 
targets for crop des true Uon caused" drop of 5,?, 000 tOllS .tIl the 
amount of crops destroyed O1/er the preVious yeo!', J:fforts at clItt:ing 
the chain of comrlh,ncl 1'01' mission target approval Ivcre Lll1SUccossfllJ. 
although a greater efCort was made to be more responsive. to the 
demands of field cOIlllnancJc!,s. The 1"'t\F participation .i.n the 
program began increa:-;ing in. 1968 in both control of target selection 
and in the execution oC tlw missions. '11115 lVilS more in line with 
the original concept of herbiCide operations that callcd for SliN 
control of the entire prOject wilh /\lII()rican adVisors. TIle trend 
in target so lect'lons seemed to be morc toward less populated arca~, 
national bounuaries alid lillos of communication, both friendly and enemy. r 40 J . 
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C 
kSl In January of 1968 the 12th JIGS ""s prog rammed to 

increase from 18 to 25 aircraft during FY 1969. Wh i Ie the number 

actually possessed varied from 21 to less than 16, the lJE strength 

was finally fixed by MACV ilt 18. Conver:;;oll to 11,e UC·123K version 

began in May and was camp] "ted In 1969. In August th(~ 12th ACS 

\VilS redes ignated the 12 th Speda 1 Opera t]ons Squadron (SOS). Ihe 

versat i.lity of I]}() squ",:lron was c\Qmnnstrn ted when an urgent -request 

\·/as ree,,"i "cd [rcm the Lalltian goven~nen L on 4 Novemher to drostl,(,y 

a Viet Cong ri.ce crop in the Ncnn Sane and Nam Pa valleys. 'Ill" 

Viet C:ong \'Iere depending" upon the crop for fooo supp1\es and it 

was ulmo.st r'e8dy [or harITest at tile t.imo of its destruction on 12 

November. r 411 
(" 

.k8) In Mn)' 1968 the squadron had experienced the loss of a 

fifth aircrnft to em,myground firo, along with a significant 

incrense in the TL)'craft hit rate. [n order to reduce the ai rcraft 

vulnerabilhy [Nor areas known to have heavier antiaircraft 

weapons, tlll' ILII fighter "was used 0-xperimentally to sp"ray areas 

otherwi se too dangerous for tile UC-123Ks. A combat test of externally 

mounted, 370""gaTlon rue] tanks modified to carry 550 gallons between 

them, was run in January 1969 over Laos. Each F-4 was capable of 

covering a s'wntJl 100 feet 11.ide and 16 kilometers long. Moving at 

speeds or SOli lGlots, the arOil was covered at a rate of 4.3 gallons 

per acre in only '/ll seconds, rooucing appreciably the vulnerable 

time-oyer-target of" the spray ajycraCt. With the F-4s, no fighter 

cover 11"5 nec:c:;s,ny I"hi ch reduced tho requirements for extensive 

miss ion coonlination. 

Re_~~!.. ~~ll<C r a!_~OIlc;" 
c. 

j..1l1 lIerbicide opcl'ntions duriJlg late 1968 and 1969 shifted 

tholr elliphasi:; somewhat as indicated i"n tllC 1968 Combined Campaign 

Plan. I Jl jlrev iOllS years spray 1I\ i 5si ons \181'C targctod 01\ large areas 

contni.tl"ing enemy hnsc camlJs, li.nes or: communication, canals and 

ClOpS. Ily 1Jw end 01" j 96 7 enough or these targets had been completed 

so tllat the shUt nllr)Wcd concentration Oil (JI All ied liJlOS of 

cOInmunicntion, l2) (nH~my routes of supply and cOllununicat.i.on, (3) enemy 

bas" 'H,'"'' which nrc the objoct of" Allied oJlerations, and (41 the 

[;uflcr Zone> along the Vietnamese horden;. Cons iderably bss 

(-mph;)':,i'; js being placed upon crop de~;tructi,on ,,,.-ith mis~,iorLs heing 

clJl1cc:nlrutcd "In the '.;I'urs(!ly poplJlated and remote VC-controllc4 

,IJ"ea';. The (TI)P destruction progrlllil has heen successful in all 

r('~J)cC'!:.'-:, c.'\j<cpt ""here there was (lwn:q!C' to croj'ls grown by friendly 

V-i(~tn;\lne~',;(], 1n ::·,[lch CiJ:;cs t~hc psyv· ... nr progrnm and an illten:~)ificd 

program oC in,lc,tnni f"; Glt ion conducteci hI' the VietnmlleSe tJ1cmsclv,",s 

h;:ts -he-Jl-)(~d ::;omcwh,l'L to case the bunten', but the '1n.tter ~jcC'm~, to bf! 

plap,W:;r.l ~v':i tll [J{un.Ln b·;'! 1',:1 U.ve i.rregulal'·j Li.('~~; , 'facti C(1J lY:1 there is 
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no question as to· the vulue of the prognun, yet its political ramifications continue to plague the program moni tors. [n 1968, only five percent of all herbiciue lIli.ss iOlls were for crop destruction, and the general pattern in 19()9 W'dS for it continuance of the missions at about tl1is smne level. As tllc year began, M-\C'V-J2 hatl the question of crop destruction effectiveness under . serious study once aga:in. [42) 

, L-
(i?) On the opera tiona1 side, Ilq Mi\CV revised Hs Directive 525·· 1 as of August 1969. '11le directive brought operating policy into line with the decisions set Corth in the Report em lierbicide Policy Heview, issued at tl1e IIJIlerica:n Emllnssy aft!)r a lengthy conference on 28 August 1968. Thc' genera:! provisiolls 0(" the report have thereby become the b:lsis for herb icide :lctions in SOUtll Vietn~m. Briefly they are: 

(1) Use of herbiddes for defoliation or crop destruction is prinlarily a SVN operation with minimal I].. S. support. 

(2) Subject to policy guidancc by tho Departmcnts of State and Defense, CCMUSMACV and tJ1C LJ. S. Ambassador are jointly ul1powcrod to approve U. S. support of SVN requests COl' herbicide <Icti.vi.ty. 
(3) CCMUSMACV exercises conunand SlipCrn';]()Jl, coordination, Ji::liSOll and control of all II, S. herbicide participation. 

(4) A special inwnlepartmentill ~~\CV COlllllllttec, the 203 cOlllflli t tee, Ins been os tab J i shed to ex plOd i tc coordir13tion of reqllc,;ts for herbicide operations. 
The MACV Assistant Chief nf Staff J-3 mai.lltains Il1i,,5ion control over the lZtll saS. The 7th M' adv iso,; r·W:V nil OJll' r" ti ollal aspects, and plans, coordinat('~.; ;-u'td C\ccutcs the' mj:-;sioll once' the J-::; oC!'ice releases tJlC opentio),,; ol·<ler to 7th j\i'. I'U) 

Yi.e tr~~gI"'!:1.tJ_CJl.1S. iurn1ll:lrz 
( 

, (jl) Sinc~ its iIlCC'PLic!1I in 1961, I:hc herbicide prognlJn has boen the subject of: .U1t:en:,}lVC; dl.SCUSSLOI1, reV1C\" and 11lVcst-lgatl0J1 at all levels of COmlJUlncl. j\ i):lSic conclusion can he drUlm from ,,11 of these reviews: de(oJ.i;ltLull docs provide [I signiC:icant
i 

-jncrease in horizontal and v"rtieal vi:;ibilit:ies and is endorsed by fieJu commanders as being of slgni ficmt value. L'vcn the Victn;lJIl"se 
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have given full approval to tIle program although Prosident Thieu 

has requested that the American i\mbassador restrict the use of 

defoliants to uninhabi.ted areas and along infiltration routes. This 

is to counter the effectiveness of the Communist propaganda which 

has succeotlod in hnving ::Ul emot.ional impact j n sane areas. 

~ Hi1:it,rr.ily, defoliation is tactically erfcctivu, buL only 

of value when cotlp"itxl with SUl'veiJ lance and combat powe:f. Used 

in this manner it denIes the enemy his hnes of conununication, 

Causes him to relocate his forces nnd to liJnit his ambush tactics. 

The chemicals have producer1 r1el'olilitLon ranging from 80 to 90 

percent effectivo (["pending upon the vegetation sprayed. Prisoners 

of war have ac1GlOvlloclgcd their cffc,ctiveness in hampering movements, 

creliting de hlY'" 'Illd c1 i sl ocatillE ill1 i ts. Process ing time for spray 

requests has heel) rc,,\l.lco(l to approximately th'O and one-haH months 

from the inlt.;,;l I'cqttcst of U,e Province Glief to the hrst PANCH 

HAND flight. The majori.ty 01' the time saved Clin be accounted rOT 

by the formation of the 20:\ codrdinating committ8c which brings 

together the vari.ous agencies necessary for coordination on the 

rC'111CSt raU,or tlwn having the l'()quest go to each se,-[uentially. [44] 

( 
(£f Herhici.dc operati.ons proceed in SVN with somewhat abated 

intensity, \V'i til much better m,magement and wi.th increased efficiency. 

'111e part the United States /11 r Forc(:hac; played in the program, 

working as i.t has su c I osoly wi th the S'VN Ai.r I:orcc, is one of 

which the service: can be just.ly proud. I'rLlIll the most bask of 

beginni.ngs, this !leI, phase of war Care - - UlC usc of nonlethal 

chemical agenio' - has progressed to, ml impol' tant 1'0 Ie in the 

prosecution 01 the lVar. Political'ly: handicapped from its inception 

due to the ]lrO]ld),:.mcia value associatc')d lV.i th plant destruction and 

tho use of dlemica1 agents o[ any kind, this new concept has been 

subjexted to the closest of scrutiny and not found wanting. It is 

inq)ossi.ble to say itu,,' IlUlIlY Arnel'ican and i\ 11 led lives the defo I j a tion 

'-lperatiolb hnvc ';{lvC'd. '111is alone provides p moral justification 

ror the use of nonLcthal chlun:lcals. 'n,l' usc oc chemicals cequi res 

a s1"rolig nnd. CO!i..stalJ.t Iy active" psywfJ.'r p')'ogram to counter propaganda) 

and tllC lIn it·cc.l :', tat",] :;ho1l LJ rosis t ;tho temptation to abo lish 

herbi.c:i.des j1l,;t. i)cc:n,,;c o[ :tttacks l!l'OJ1 rho program. The most 

rec<)nt :;Uc:11 " LLac:k took place i.n thq General !\s:;cmhly of the Uni.ted 

Natiun'] when the llI:l in pO'J it ieal committee cbnekmned the use of tear 

ga;j LInd defol i.ants i."ll \\:,.11' ,J,S he Lng ':\:ontrary to -the generally 

r':cogni wd lules of illlc'rnat 10na1 war ."\11S] ,lust '"hat effect 'Ulis 

1J, N. opinion wil.l klvc uP:)i\ Amari.ciln usc of herbicidos in SVN, 

or in any future wat', is at this writing undetenninod, President 

Nixon'si"adi."r abalHkmnent 01' om 1Varfarc: \\'lluld not norman), place 

::my rco;lcrict:i(lJl upon the usc oC herbi.cidcs. /\., with all" new 

weapcJI1 or war, hn'hici.(\cs have a'p"-rienced it pa:inful gr:.lI-lill>; period. 
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'lhe USAF can afCord to be pleased with the excellent manner in 
which they have aided the birth pangs oC a IICW concept in warfare. 

Ci vi_!.!:~_.~ t: t i tut1.2Jow!.'rd _ Jl.c:fglLil:!j~r1 

eU) The usc of defoliant chemicals in Vi.etnam has been 
dlallenged within the United States for several years ... According 
to one source there were "certain private misgivings" among American 
officials, especially in the State Department, who were afraid til" t 
our nation might be charged with tho usc of chemical and hiologi cal 
warfare and that defoliation was "not all that militarily effectiv(;." 
As ear 1y as 1962 Roger HUsman, Director of Inte lligence and 
Research for the State Department:, was reported to be unimpressed by 
defoliation operations and worriod by the pOlitical disaclvantages. [46J 
Despite the doubts of IIilsman lUl<l others, the arca sprayed with 
herbicides increased grcntly cach year as chemical defoliation 
proved itself a uscful military weapon. 

eU) In 1966 a number of ~;cientists in the United ,States' 
began to protest actively the military use of herbicides, . Early 
in the year and again twice later groups of scientists petitioned 
President Johnson to stop tho use of clefol ia.nts and crop"c\estroying 
herbicides claiming tha t the usc IVas "barbarous bccal.lse they wire 
indiscriminate" and "constituted a dangerous preccclent."1.47] 

eU) Critics of defoliation also argued that long-range effects" 
would severely affect the ecology oC Swth Vietnam. Much of thi.s 
argwnent surfaced in meetings of 'the American i\ssocir;t:i.on for the 
Advancement of Science (/'v\AS). I n December 196(" [or' example, 
one group clemanded tJlrlt the MAS investigate' the military use of 
chemical and biological agents in VietnClm because (tJi6sc scientists 
believed) defoliation might be doing irreparable violence to the 
natural balance of the lanel itself. A subst~ntial nUlnbcr in the 
AAAS, however, believing that the- c1cmancl was in dircct opposition 
to President Johnson's Vietnw1\ policies broadened the investigation' 
resolution to read "tho uscs of biological and chemical agents to 
modify the envirOlm1Cllt, whethor for jllCaccFul or military pL\rpo~cs. ",f 48] 
Subsequen tly, the 1\;\1\S rCCClllllTICncieel to So(:rotaryo f .. Defense .. RQbert 
McNam'lra that IXlIl "authorize and stlpport:. a stully. by 'jn' iqdopenpent 
scientific institlltLon 01' cOlllmi.l;1:cc or bQththe short" ancllollr,-
range effects oEthc mil Hur)' use of chc!nical agents whict!modd,fy 
the onvil'onment,"[,19] , . 

eU) Tn reply, !Jr . .John S. Foster, 
and Engineering, notoe! th" L' a "leading 
(Midwest fMsearch Institutc) (MIH) had 

I 
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thoroughly review and assess all current data in this area."I."O) 

Later, on rece Lpt of tile completed MRI study, Ilr. l:os1'.or asked 

sdenti sts within tJle National Academy of Sciences -- National 

Research COlInc; 1 (NAS-NRC) to n~view the findings or this independent 

"ffort. The NAS-NRC committee composed of rOllr univcrsi ty 

proCessoTs. :t IXlW Chemical scientist and onc IN1'\ o![icial, agreed 

tilat MRI had crcd.itnhly evaluate(1 "relevant puhl ishcdi.nfonnatioH," 

but the committee ill so observed that tile scientH i c Htera turc 

provided "markedly lc'ss factual information on the ecological 

consequences of herbicide usc and particularly of repeated or heuvy 

herb; cide applica Lion." r Sl] 

(U) In February 1968 I'OJ) i.ssued its own summary of the 369-page 

MRI report before releasing tile Cull docwnent to tho public. '[he 

digest minimized tile possibj Uty of adverse effects of defoliation 

and even stated that herbic ides could be ecologically "beneficial." 

111is stmmlary and the MRT report failed to satisfy defoliation 

critics who demanded "detailed long-ternl, on--the-spot studies" 

of Vietnmn regions "affected Ly the use of herbicides." [52) In 

fueir Decemb" r 19(i8 annual meeting in Dallas, the AAAS defoliation 

critics, after fail ing to obtain United Nations sponsorship for 

an on·-the-spot fie 1<1 study, ,"on approval for PV\AS participation 

in study of herbicide use in Vietnam. The idea \,as to cooperate 

with other ol'gani zations, but a more effective procedure appeared 

to be the unoffici al groups of biologists who vis i ted Southeast 

Asia uncleI' State liep:ll'tment of foreign government sponsorship. 

what ti1ey t:Q(lnd is elebatablc because of the i r- own di.sagreement 

over possible 10ng-l':lI1ge effccts.l53j 

ell) Again in .1%9 certain biologists raised questions about 

possible direct hilzards to LiFe from 2, 4, 5-T. (Atch Ill) In 

late OctobCl·, Ill'. I.e;" IlulJddge, l'l'esiJent Nixon's ';cic!tlce 

adviser, '·;I~tcd [lUlt laboratory tests ot: mice and rats given 

relativc'ly high ol'u.l doses oj" 2, ,1) S-T tn early stages of pregnancy 

!1:;hnvlcd iJ hi~),hct' than cxpcctl'd nUlIIber or clefonnitics" in tJ1e 

of l';pring. ;\S:J rcsu It: the government expected to "restrict the 

usc ul- 2, 4, 5,'1' in both domestic civili;ll1 applications and 

mi liUlry herb LcidHl (lpcratiol1s. " Although critics were dissatisfied 

l,Hh U,e ad.equacy of the DuBridge statement they had to concede that 

whilt is appl i"able to rats in such tests might not be appticable 

to human be illgS. f S~ I ' 

(ll) Nc::\\,ly a month after til() UuBriqge statement, President 

Nixon annoLln(.:ed tila t the lhl1 ted States would "renounce the use of 

18thal biologi.cal agents 1lJK\ weapons :md all other methoJs of 

hiological warfare." 1\llt since this policy did not incluc\e the 

ll:;e ut he'l-hi c idal, deCol iant, or crop- kil1,ing chemicals .in 
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Vietnam, 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 T:imes, and the syndicated column 
by Jack Anderson. [55] Despite the fact that these articles 
frequently contain inaccurate or misleading information th.ey 
undoubtedly have an effect on the reading public. SUffice it to 
say that herbicide -- no matter how effective in combat -- is 
under serious attack from members of the scientific community. 

:r 
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lYPES OF HERBICIDES USED IN SOlJllI VIETNAM 

G . ' 
(11 1here an~ currently three chemicals in use in the 

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

A. ORANGE: Composed of the buytl esters of Z; 4-D(Z,4 -, 
dichlorophenoxyacetIc acid) and 2, II, 5-T (2, 4, 5 - trichlorophElnoxy, 
acetic acid), two of the most widely used herbicides in' agl,'~<::ul1;ure 
and industrial vegetation control. Orange is in an oilsusPElp:sion 
and is soluble in diesel oil, fuel oil, acetone and alcohol;"')·.Lt.';i;s 
noncorrosive to metals, nonexplosive, fire resistant :!mdsilii.b1i~.;;J$;; 
storage. It is less volatile than wa tel' ..~"')~\'1,~1,,\,C'i";< 

A systemic herbicide, it kills after betng·abaorbed 
into the plant. It is especially effective againstbroadlea£\;, 
plants, jungle growth and mangrove. Sprayed plants·$hQl.l'.'~C610r 
change in from 7 to 10 days with maximum effectiveness aftet4 to 
6 weeks. It remains effective for up to 6:'.1:0.8 months. ' , , 

, .\.' 

Factory cost is $7.00 per gal~6;;:'" 
B. 1Il.IITE: Composed of 2, 4-lJ and picLoram (4 - amino 

3, 5, 6 - trjc:hloropicolinic acid). It is an aqueous solution 
(soluble in water), noncorrosive, nonflaJ1llIjable and nonvolatile. It, 
too, is a systemic herbicide. Similar in action to orange, .the 
white has no vapor drift problem and can therefore be us<id near 
rubber and tea plantations, friendly crops, and politicall)b)fders. 

· It is slower acting than orange, taking from IO to 14 days for 
· discoloration, and 6 to 8 "",eks for effective defoliation.' rt 
remains effectiVe) for 8 to 9 months. 

Factory cost is $6.44 per g'Hlpn.·.; 

C. m.UE: Composed of cacodyU<:: acid as its sodi~ 
salt (sodium cii(2Odylatc). Cacodylic acid is d tmethyl ars('nic 
acid .. It is wattr soluble, slight,ly corrosive, nonflammable 'and 
nonvolatile. BITe is it dessicant, meaning tl14t it kiUs foliage 
on contact by drying out tho surface. 'I t is w.idely used commercially 
to remove leaves:·from cotton plants for .mechanical harvesting .. It 
is lIsed against harrow leaf vegetation such as r1 co .01' grass. Since 
it is not absorbed by the. plant, it produces only temporary 

· defoliation in trees; Discoloration occurs within 'Z4hours, with 
narrow leaf plants dying in 2 to 4 days.. .' . 
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Factory cost is $5.50 per gallon. 

. .k81 None of these chemicals are a soil sterilant, and 
sprayed areas must be resprayed periodically to ki 11 regrowtt,: 
WHITE and BLUE are not canpatible. If they are mixed ins ide' \,:lw 
herbicide tank, a gummy precipitate forms which clogs the SP l1ifY 
pump. and valves. At least one, and preferably three loads o:{i' 
ORANGE should be used between loads of WHITE and BUJE to avoid this, 
otheruise 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 problem. [56] 
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