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ar",SS I;'aa I'"rfected. AII~,icipa,ing ~he .and pf the ,,;or In Europe ami the 

,"o'/ement of 1.,,;!,p fences cO the Pacifio, whero insect.oborn;; disElasep 

h"d caused IT,(,re C~Slllll t ie8 than e'18'.1 \Julleta, the MF develoeed plans 

tot sprilyin~~ LllVClSl""'l beaches four to e.J.gh~. hourli in advance of troop 

tll'·ilvnl.~ in \Jrdt.!l~ that tb~ ma,.,..imum effE.'ct could be achleved frmn tha 

;.nseceJ.ci<ic. Fast '"(lVi"b A-20 aircraft had I)een tastedsuccess·f,ul1y 

at Orlando in 19/,·3, and the E-'-:' "aa also considered sui,table for the 
10 

jeo. 

Wr:.e::-e &tH.~~d .... ,Ll8 not neCt~ssat'.>I' ear ,survi.va.l, slower"mov'ing airct'aft 

such /l,; 1:i1e i.ol, could pe quickl.; equipped wIth the spray unit. 'r.he 

1-4 'd.tb thin e4uLpl\!~"t WAS successfully eh1ploy~d in most Wpj'ld-War :U 

defic..:iencL~s, ;'t-:!'lfnal L)ng r~tlge aircl'uft, the C .. 46\ 0 .. 47, .and a .. 25, 

10. Cuml'st A.t"J'~C(:i;>' of l;..eri41 iitH'aylng '1!fH°f;l not .giV(1I1 swftic:l.enl. 
at::~(~lic:n in tho; .j1or:L"·\o,&r yearB and Spcci(l.i Ae.r{a,1 SP+~lY' .Ft1h11t 
personnel 34V'.l(:'ll(;(.i r'.jrtht~::' :~lu(LI. See bnlo\ol 

, 

5 
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11 

£(:101.:<2 t.be v;:ar ended, however, aerial dis~eminatioll of DD):, was 

,'.-o\'er. effective by the Far East Air Fore"R and the Navy in PaoHLc 

iurtne:- proof of effe,ctivene~s came in the China-P.urmA-
i.nvas j Ol:f, 

Mi.ll tary medical 
India tDeate=l s j'lngles, mountaillS, and plains. 

personnel envisioned a new era in insect control ',ith ])DT s~ray killing 

insects In: -fli.ght, forming a surface film on water to destroy larvae, 12 

and leaving a residue on tllants to Jestro), insects li~l,hting. 

With the eXCtfltion of the Korean conflic::, (lVL're:ca [_erial spraying 

was limited in the decade and a half follo'Ning v-J day. While some 

military planners envisioned the el:iminAtion of insect-borne dfseas2s 

as a battle factor, otherR expected that eve!ltua 11)' all Army in8ca 11 a­
D 

tions in the United States would be covered. 

It was the successful "Be of aerial eprajing overseas which brought 

--,----... -- --
11.Schronder, ColO. II. and sullivan, Capt W. N.,"s"raying of -DD: 
from Airpla"es," .~_ fJr surge.on'~_ Bulletin, Mar L,5, PI' 67-68_. (SD) 

12.~id. 

13. Art.,icle., "NeW ,T8_yr:,0UT for AAf.',1I ~iE. ~~ Jun 4-6. 
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demands for this method of cont.rol in the Zor-.. e of Int-srior. Where 

certain risks could be t.aken in corr .. ba,t, however) sfJraying in the U .. lited 

States could. only be accomplished after its effect on wildlife haci 

been considered. On 8 November J944, the Army Cormni.tteE'. foe I!1sect and 

Rodent Control was established as. t.he E'1J{JerviRory ar.d co-o:.dinating 

agency for the development of new methods in the. application of insect i-
14 

cices. The requ{:'st~ for project approvals increased to such an 

extent by 6 September 1945 that Headquarters, Continental Air Forces was 

made responsible for all requi!sts. At the same time, authority was 

given for modifying up to three C-47 and three 1-5 aircraft. 'IWo 

entomologists, a sanitary engineer, and a sanitary technician were 
15 

made avaIlable for the aerial spray l'lission. 

Prior to 1945, no policy existed for the aerial dispersal of 

insecticides at military installations in the continental United States. 

Various components of the AAF we':"e engaged in projects .,onnected "ith 

~~~--::::~al Activities of 

Air Force, j Nov 45-30 Sep 
IX Troop Carrier Comm8"1d (TCC) andThird 
46, Projec.t X. 

1tr, AAF to CAF, 
to in Hist IX TCC & 3 

subj: DDT Spraying 
AF, l~OV 45- S".p 46. 

Projects, 6 Sep 45, referrec 

I 
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a:ld all of Lhe~e pcoject:. were revL~wed early in J945 
17 

War Department Circular 207, iRStJ(?d in 

.-_iL.', cc. .~;::e·c l.i:e l.nitial tJoll.cy which r.equire.d each :"nstal1ation to 

De installed~ 

~n 1945, the S0rdY a~paratuB was portable arId could'(~asily 

18 
gac!l. instal~arion tH'Qvide.d the 3ircr4ft and the in~ecti-

cide with PT-l7 and L-5 ,nircrdft being used 011 n~ost p~,.\j(·cts. Experience 

with this policy i.lrOTIlfJte-d the decision to modify ai:::-craLt fOl:: the acria~ 
19 

spray mission. 

16. Me:no for Qudl"ter;:aaster Genzra} from AM') J 0 M3r ~-S. (Sn) 

17. Ltr, Chair!r.an R~3earch 5: Development Qu.]rte.r~n'iSt€'r r7€n(,-:-~l to eu] 
L. E. Griffis, AJ..r Surgeon's. office, 3 Ma"[ 1+5. (SD) 

18. Frfe-is rJf Sper:;ial Re~0rt by Ih.:;rl?at; of Entomo1.oK'.' on A,)l)l:ication 
of DI'T 51-rays, ".;d. 

19. Ltr, TNOOT- 01 t,o TNOOT, ""oj, Revi<,w of Aerj,,] S"ray Flight 
Act i.\'ities, 12 No," :'2. 
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PEACET~ME ORGANIZATION 

After the J 945 sFray season was o·,er, the IX Troo~ Carrier Command 

wa.s glven oyerational res"Jonsibil it} for aer:"al spraying while the AAF 

COIn.'Uitt:ee on Aerial Dispersal of Insecticides ",as concerned with research 
20 

and ~xperirnents associated with aerial spraying. ~~ Troop Carrier 

Conunand object.ed to the aerial spray mission, arguing that the training 

of 103 Chinese: ~ircrews and providJng air transportac,ion for several 
21 

tJriority projects and airborne school missions demanded its full effort. 

h. stro~lg appeal from ttle Air Surgeon urged that .. the' pe--acetime ae'roial' 
22 

spray program be assured. The intent of ~~ was reaffirmed as 

regarded the aeria! sl->ray mission but the troop carrier load was 
23 

lessent:;d with the deleti.on of air evacuati,:m duties. 

20. Ltr, AFTAS 20-13, AM to LXTCC, subj' AM Couomittee on Dis',ers,.l 
of Insecticid",s, 13 Nov 45 and Hr, A1?TAS-50, AAF to IXTCC, subj: DDT 
Spraying Frojects, 11 Dec 45, referred to in Rist IXTCC & 3 !oF, Nov 45-
Sep 46. 

21. 4th Ind, CAF to AAF, 22 Mar 46, to ltr, CAF, subj' O"erationa1 
Capabil ities of IXTCC, 18 Feb 46. 

22~Memo for Chief of AirStaf.f fram the ku Surgeon, 3 'Apr' 46. 

23.. 1.6t.hInd, AAF to TAC", 5 Apr 46, to He, IXTCC, subj: O~erationa1 
Capabilities of IX:tCt;;.. 7Feb4~. 
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The newly activated Tactical Ai.r Command was given t.he treop 

\ carrier organiz·:i: ions ",lith its activation in March and the Third Air 

For-c-e )~el)j ~H.:I.!'-d the IX Troop Csrrier Co~mand. To mce.t its aed.a.l 5tJrayilli 

;-':<::'~4::"O;'::._ -·,·.C and the Third Air Furee activaterl Squadt"on D of tb.e 3U3d 

;~~_-.>~"F Bas .... L'nit at Greenville Army .tLir :Base, SOL,th CAred ina, un 22 
24 

_~_'1'il 19<46 and attached It to the 434th Troop Carrier Gcoup a~1d later 
25 

the 313::h Base. Unit. 

Before t:he end of the }l'ar~ the Tr.ird Air Foret' hdd been !"cplaced 
26 

at Gre-enYLl.1e ,by He:ad:qu-artera -Ninth Air Fo:::-.ce", hue' t1l(~ dc-rial spray 
27 

squadrcn had been d.isband~d at the cl ase of tbe seaSOll ill ()ctobt~r. 

Wbj.le S_quad:-on ,D had been asgign-::>.d !:o the 'Third Ai.r Fot-ce" techni,eal 

su?ervision. over the 15 missions in 1946 was exerc'l.sed by the Niath 

24. E;>ecial Activit"s of IX Tee and 3 AF, 5 Nov 45-:0 Sep 46, Project X. 

25. Gu 78, 3 AF (TC), 29 Jul 46. 

26. 9 AF moved to Greenville ir0" Biggs Field, Texas, and 3 .:\1' (O;:C) 
was inactivated on 1 Noverr.he.c 1946. 

27. Ltr, DDT Flight to 9 Ai', sFbj: Ae:-ial Spraying Activities, 
19 Apr 49. 

',' 
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28 
Air Force Surgeon. 

Wl'\£n the United States Air Force became a separate and indep::!ndent 

service "in 1947, the res~onsibility for aerial s?rayirlg of insecticides 
29 over Army and Air Force installations was given to the new service. 

One of the recon~endatioDS after the 1946 season was that spray missions 

be handled by a flight of an existing, s~uadron rather than a separate 

squadron organization. The reasoning was that adminietration could 
30 

be better handled with the limited manpower available. 

This recor.rrnendation vlas adopted in 1947 when the aerial sp.ray 

mission w.!!s accomplished by a flight elem€.nt of Nintb Air Force Head-
31 

q'jarters Squadron at Greenville AlI.B. Not adopted was a second' recommen· 

dation of the 1946 report which would have assigned the aerial spray 

28. Final Report of Aerial Spray Activities Sq n 313 AAF BU, 1946. 

29. Nowell, Capt W. R., "Aerial Dissemination of Insect,ieicies by the 
USAF, " NJ MEAP 1954, " 83. 

30. Final Report of AeIial Spray Activities Sq D 313 AAF }lU, 1946. 

31. Ler, DDT Flight to 9 AF, 8ubj, Aerial Spraying Activities, 19 Apr 49. 
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oper.&ting ngcncy C;) Headq-..ld~-tet's AAF ,':nd attachl~d It to an Air Force 

'c:,')r~r.:::ncl .i.laS(~. ACVdr:.tages of the lat.~er J:)ro[Josal were the elimination 

32 
Cl.i"I.j wi thcut the Air Force. 

Flit';:'lt 'j: tbe 309th A:.r. Force Base Unit used 3 C-47 aircraft, 3 ":)ilots~ 
33 

3 entor:iclogists a:ld 1.3 1,1ainrenance yersonnel. 

In Jat1Uary of I-94,S, t.he S)€cial DUT Flight W3.S moved [rOll: Grc-e;.lvi.lle 

to L&ngley AFR which was the home station '.(or the pdrent Tactical Air 

Command and whi_ch provicied 6reater facilit ies as ",ell as a mOl,"e central 

location. The C'ontentioI'l that : .. angley VES the apl1[o>: i..mat e geot;ra,)nic 
3~ 

center of ulo.squ-ito-5.nfected areas controlled by the DDT Flight was 

accepter:. fer the :H~,xt 12 years. t.tlt -not w"Lthout Ol)l!Osit,l.vn fror,l scm-e 

32. F'nal RejJOl't of ~~laj Spray Activitps Sq D 313 AilF BY, ]91:6. 
, 

33. .L. p"~:O;.iJl't .)?: A~;t'J.A.j i'lSFC't"i.e ide g"!':;::,, 111 :!V_ Cor,:: ~.~·lET'_tal U. s. 
in :1. jl;.7. 

~'fl " ' 
1".., .. H';, 

" 
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wl;lo would have moved it to another base or eliminated the flight 

altogether. Substantial opposition came from the National Aviation 

Trades Association which reminded the Air Force that aerial spraying 

was a highly specialized field and that there were excellent cOII!lllercial 

concerns eager to se:""ve military installations. It contended further 

that Air Force aerial spray effort could be diverted to military 
35 

operations. 

Defense against. such a.rguments from commercial intere.st hinged 

on the need for trained personnel for possible extensive aerial spraying 

requirements overseas and in combat situations. Further, the small 

mill.tary effort involved aircraft and aircrews which were used for 

other purposes and provided a capability for emergency situations. 

Assurance was gben that rigid regulations restricted the use of military 

spray aircraft to military installations and Public Health Service-
36 

declared emergencies~ 

35. Ltr, NATA tc OSAF, 30 Jun 54. (SD) 

36. 1. Ltr, USAF to TAC, subj: Utilization of Aerial Spray Aircraft, 
13 Jul 54. (SD) 

2. Ltr, OSAF to Mr. Charle~ Parker,. NATA,n.d. (SD) 

; , 
I 
i 
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stJCCl?ssiully [cl:ocd aLte.r trh-' move fl"Olll r.rp('llviile A/ill ear1y in 1948, 

In it.s fi.cst :"car at 

fo~URdrCil TAG and the 3GJtll Ai~ FOI"ce Ens,: Uilit. The '':.AC AL!' l.:lst;)Ua-

through the TAC Del-~uty for Op02ra~-io:1.s t-o the 3GOth for fin:J.l :l-.:tlPIl. 

Final- approval based i.l~Cli. {)tJl.:i:ational. h'd6ibilitJ l"l:-stea wi.th the 3t)Otl~ 

Cummancier. While he, 'WClS a:Jtho(i::sd t~cVE.ll ~'\:in-enginf~ ;_': lots~ [",-10 

~~r..t0II101()gist.s~ lour aeria.l engi_T'](,cl":->., and ·-ir;ht cn1i .. ;[cd lJ1t~:1 gpi:~ci[:c,111 

for the DDT ~J ie,ht, the 30ut>.- COIl\;Tlander V.'a~ eneuuragt'c to ,,1SK. fnr more 
4~ 

persot~nel as the work loac increased. 

Air Force had heen transferred. !:o Lilnb~_c:r' cJS a illi..ijur suoorJ-indtc cUllljlla~ld 

of the. Conti;lE'.ntel Air Conu:w.ntL The latLer had acouireJ all TAe units 

and "resp0n,-,ibilit.ies, including the [!prial spray ta;c;k gjV('ll to the Ninth 

~4. Ltr, TAC"!"o 300A,fl'Bu: sucj: Ae,ri~l. S;)ray'ing Unit, 3 ApT 48. 
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45 
The spr~y flight was called Special Aerial S"raying Unit, an objectionable 

term to \organizational purists -in tha.t an imfJression of a separate unit 

was crea~'ed when such was not the case. Personnel belor.ged to the 

Headquarters Squadron and were assigned to duty with the aerial spray 

£1 ight in season for the most ,",art. Defenders of the name claimed 
46 

that it was consistent with terminology used at Headquarters USAF. 

After TAe was restored to mA.jor air cornmand status at Langley in 

1950, the Special Aerial S?raying Unit was returned from the Ninth 

Air For,ce. By this time, the original IIDtT Flight" had passed through 

so many hands as to become nothing more than Air Force spaces which 

could be shifted to suit the needs of the orgar.iza.t"ion t-.o which they 
47 

were allocated. No authorized organization actually existed~ 

In 1949, however, the Air Su~geon asked the SFecial Aerial Spraying 

UnIt for recorrunendations as to personnel and equipment for ,i;l T/O&E organ i-
48 

zation. Oversea commands had made simi.lar inquiries and the answer 

,----------

45. Aer lal Spraying Operations Conducted by the Special Aerial Spraying 
Unit, Hq & Rq Sq 9 AF, for 1949. 

46. Ltr, TNHHQ to AAG, subj: Proposed Staff Memo on Aerial Dispersal 
of Insecticides, 12 Apr 51. 

\I 
47 • Ltr. TNOOT-OI to TNOOT. subj: Review of Special Aerial Spray 

Fligitt Activities, 12 Nov 52. 

48. 'loltr, USAF to TAC •. sod>j: .. T/~ forSpeciaJ Aerial .Sp .. r~ying Unit., 
]7 It'pn 1,0 ~.l', T .. -' i' .... ~" 
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curreat 21 1.l!lf.:~~on but .3 'l.'/O&E should bt~ considered as lllC y.'ork loa::l 
'0 'L 

The Air Surgt~on argued that a T/O&£ uni twas ':Jcl?ded in 

; ;"'t.; /J_t" St.aff t~at. t:he Arn:.y wanted such -.1 unit of its 1.)Wn, the Surgeon 
50 

.r"c.'cotflmer:dec that .,.~ permanent 2.erLll spray urg.:]nizati.on be activiated. 

\;':~th the Korean c.onfl.icc in 1950, c.l.1nsid('(alio;} -".'as given to 

estab.lishing T/O&E organizations tor ac(:ollltJlishlng OvPi:sea and 21 
51 

aerial spraying .. TAC's r>.osition was again stat.L!d· [0 t.he effect t.hat 

a r/o&E unit was desirable in tneaters whe.rc sjJraying would he d('ne 

throughout the year but. not .1.Jl LIe 7..1 with its less-t.hAll-six-month 

seau.:m4 Thus, TAe recommenced cont.inuation 01 iU. O\.Jn operation with 
52 

the table of distribution siJaceS4 USAF promised to conside.r a T/O&E 

unit for accomplishing t'he over:;en s~Jr[jy mj IH;.:i.on, but official state-
53 

m.ents from theater cotn.TYlancs Kere net t>resentec at. that t.ime", 

J49. 3d Ind, 9AF to ConAC, 3 May 49, to Itr, ConAC, subj; TiD, 15 Mar 49 
(81)) 

~ 

\ 

50. Memo 'for Record, subj ~ Conference. on Aerial. Dispersal of Insecti­
cldes, by R. H. Morrish. (SO) 

51. (SO) 

Y' A.~',al ,Spraying Operations, Special Aerial SVraying Unit 'ilq & Hq Sq 
'l'AC, lS.::), 
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Korean experience in 1950, however, was that insect-borne dlseases 

might e'asily reach epidemic tJroportions if vigorous insect control 
j4 

rneasure8· were not r-'r&cticaL Shortly before the 1951 Bliray season, 

the Fa= East Ai.r Forces (FEAF) asked for a Ti O&E spray unit and the 

Air Staff gave serious c:J:1siclera-.:io~1 to sending TAC's Special Aerial 

Sfray Flight. on tei.up0J:'ary duty for 90 days. Instead, a unit :..'a5 set 
55 up HI FEAF under a for"Iler TAe stJray flight conunarrder. 

The 1st E~idemiological Flight was activated in i'lay anti concluded 
56 

its fi.rst aerial spray season on 8 October. In evaluating the 

results, a conference of the three services agreed that programed 

aerial spray operations in oversea areas were desirable but should 
57 be subject to review by the area surgeon of each servic..e. Any aerial 

54)/ Ltr, Surgeon 5AF to CG FEAF, subj: Aerial Spraybg Requirements in Korea, 3 Mar 51. 
.... 

55. Ltr, R. H. Morrish, USAF Installation, to Maj F. NcKay, SASF, 15 Jun 51. 
v 

56. 1. Ltr, FEe to BArmy, FEAF, NFFE, subj: Insect Control by Air­craft in Korza, 19 May 51. (SD) 

2. Ltr, 1st Epidemiological Flight to 5 AF, subj; Technical Report of Ae.dal Spray Program in Korea, 28 Oct 51. Used 3 C-46' s attached to 437TCW at Brady Field, Japan. Used 4 Army 1,-5's to supplement. Program gellerd ly successful and within one season this experi,mental program became a major weapon in preventive medicine in Korea. 

57.. Report oiConierea\Qe Oft . .co • .ordinationof Ae~ial Spray Operation;. )n 1I:T~'~T t:', "'"'-' 

19 

i 

\ , , 

\ 
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spray pn'gr..ulJ wOl~ld i.equire profeSS~O)llal ";lIJ)(,~l·\li.sion ~ong lI!edical 

C.lton!: I'r-b.dt joiut iUSE:ct cc,n:rol i:l jOl.nt miJ.i~>Hy ni)"'i·a~ ion.,; o .... e:.~s('.J}) 
S01 

;~-:ighL h..=, feas:i.ble ir. certdin the .. 1t-er.0) 0':" (lperc.tions. 'I 

bO €Gi.J.."ly in 1933 ",,71th the Eightt/ Acmy anl~ Fifth Aj.r Fo{c.c co~cp(>ratilll!,. 

unit to Ko:-ea Has thdt the t:cope of '.V'ork hRd Pll)t;rest;i\'t:'lY increased. 

The task \.,ras so great in 1951 t:1at Lhe USAF- Director of l;'lstc.:llat-ions 

urg~d activation of a T/Ot.'.rE ;:wrial [~sectjc:de J:.sjJL1-:;,.!l unit along 
61. 

s'lleciiic. lines .. 

58. Ltr, l,t E?ide:niologic2 1. 
of USAF Ae.r';al Spray ?rogra.I~) 

F~ i gilt 
30 Nov 

'0 FEAr, 
(SD) 

Tc-cbnical Supervisi 

39. 1:3t Ir.d, eNO to S'Jrgeon G€:~era.l Army, lL~., to ltr, Bd Med 7222_, LB-2/P2-3 sutJ: C3"urdin;3r:~on of Ins~cticic!c S~)[-?ying ),)'?ratioll in the Fal-East,10Dec.'::1. 

60. Ltr~ "5th Epjdemiological Flight to Ordanjza~io"ls Concerned, s\.Jbj: SOP for .\erial 'Spraying In Kore.a l 15 J.'3n SJ. 

61. In 1'9.( .. 9, at CcmAC's urgirlg, Ninth Air Fore£: .'3ubmitt.e.d a pro~?osed ta::,]e of di..<;'~ri~uti()n C(j"'f:r:ng a~ 1. 'lBf'f!Ci:-.~ of the aer~.al sfJray mi-ssion. At ;.ll(' ;.-,aY.iC~ tLYJ.f~: it. n-·;(onITTi(·.'udl:,d A 'J"/O&E -unit if 't'he m-iI~,'S"i.'on inc-rea,g.ed rllrrQWt Lv "is' of 9 tJ;', 1. 1),,0. 48- 1 .lAD ')() n 17, 
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emphasized that control. of ins€,("t,o; by fl9.rial Bp:".ly d.emanded traineo 

personnel and spe=.ial i zed· equipment. He. ci ted Lhe danger to wi Id-

life, as~,well as the unnecesAary E'x~ense, oi. ba'vj,.ng untraint:=ld base 

personnel>.,dispenHe insecticide.s arId conc.1.uded that continued effm:ts 

along these line6 mi.ght create protlerns more s12,ri01..L5 than that of 

ineects. In the event of rl10bilization~ he saw a c.efir_ite neec! for 

aerial sFray unit;:; in illl combat thc:at.ers. Once agai.n the S'l:C"geon 

added his v:>icc to the appeal,\ but t.~le Director of Mili t-a:t")' Personnel 

WOLlld not concur ul)t~1 gucb time: as the .spray unit was given a year-

round wOck load. The remabder cf the Air Staff agreed and the pattern 
62 

of aerial ;:.;pray a.ctfvity wa,3 unchangEd. 

After four failures by preventive medicine personnel of the Ai"r 

ForcE". and Army to ol:ltain a r/o&E a:2rial sprayi.ng unit which could be 

assigned elther to Army or Ai. r Force conunands as need.ed for r:o~1tro:i.ling 

insE'.ct vect.ors 0:( d.i:.. ... edS€~ the Army made k .. nown its plans to use l;.aiBon 

aircraft to support its insect control program in combat zones. It was 

satisfied "to h'Bve the Zl mi8sbn to the Air F'orce as preRcribecl by the 

- .. ---~------

'62. Ltr, USAF" Dir of Installation., to Air Staff, subj: ?roposec Tio&!: 
for Special Aeri al Spraying Unit, 11 May 51, with six" commen'ts. (SD,' ," 

t/ 

f 
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Department of Defense. When tht:: Air Force ~)!:-ev(lntive 'med,::.cin.e pe.rsonnel 

~xpr.e&sed ;~~e opiEion that it wa.s ;~esf)onsible fer .'aerjal ~prayiI"!g vf 

Army comba.t zone,:;, the Axmy prf;ven!;,ive medi,~ine rE'f,reSI::ntatlve to a 

late 19j1 meeting .agre.ed to St'f.lj)Ort 

63 
T/O&.£ t:.11it as the ultimate goal 

tht? 0esi.rabili,ty of E'f-tablishjng ac. A~r F()'u.:e T/o&'E unit for condl!:.ting 

aerial Ej-)Cay missions in oversea tlV.:':a.t.f'CL The An,,), l:epr~'aeIltative 

again supporte.d the conc.ept ,of an Ai!" Fo-rt:-t,? T/o&E sura.y 'Jnit ;:::nd 

exp.r.essed the opinion that his .s'2rVi_ci;~!S re4uirl~m(>'lls nod t10t been Ul~t 
U4 

because, t.here was no such 1..:Ilit. Arm~' I~r()[-losdl.'::; hJr ,,<;-Tmanell!:' aerial 

spray units a[~ part of tbE. combat I'_earn c!~]t(~d fr0m 1.9!d when ci..1nlplaiuts 

were voiced over the difficulties cf otJcrating \.,:ith Air 'I':ransjJort 
65 

Command personnel and equi IHnen t. 

------,....---
63. Ltr, ThHHQ to 1'NODO} sl1bj~ RErOY!, of Anrs C01pmitte.e for InSe'ct 
and Rc-dent Control M.eeti.ng, 19 Or:t jL 

64. Ltr, SASF to TNOOT, s'lbj' 
Conference on Aerial DL:;j?crs a.l 

Report of Joint Army) Navy, Ai r Farce 
of: Ir: S(;C t. i(: ices. 4 A'.lg 52. (SI:') 

65. 1. Memo from U. S. Forces l!ldi:. B':rma SurBeon, subj: Ai-r Sprayio, 
3 Jan 45. (SD) 

2. Lt.r, AM Tae Center to AAF, ":'i1_~"~j: Orgald.zaticn of -DDT Air ... 
craft Sf.'rayi.ng ~jnit.3, If.} May 45. ',;)1\) 
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"Spray Flight, as it began tc be caU.ed that ye.(3r, w't::rc tTar;~terred fr-um 

HeacJCJ1.:ar~ers Squadron TAe to the 47th Air Base Group and furth~r to the 

4Li-3vth At~ Base Grcup the next year. Throughout these transfers, TAC' B 

66 
Direct01.4 of Operations and Tra':r1..i.ng maintained operational r:ontrol. 

In 1953, the aerial spray syaces \,'en~ ass:'gned to the 405th Air BasE. 
67 

Group and. remaLned then:. ,mtil 23 August 1954 'V/he.n the 4405_th Operdlio:.1,~ 
68 

Squadron took over. For the 1956 spraying seascn) the spaces were 

transferl"ec! to the 4500th Support Squadron, whos€'o primary func tiO-L1 wa,; 
~9 

to £.u:>jJort Headquarters TAC. :Chit:> arrangement .... Tas not changed :.mtil 

22 M&rch 1960 ,,·hen the aerial spray mission was reaasigned to the 4500th 
70 

Operatious Squadron. 

66. Aerial Spra,'!.ng Oper2.tions 1952 SASF, TAC. 

67. Aerial. Spraying Operations 1953, SASF, 405ABG. 

68. Aeria1. Sp!'aying Operations 1954, SAHF, 4430 Op Sq. 

69. Aerial Spraying Operation.s 1956, SASF, 450C Sup Sq. 

70. Ir'te,~view with SASF NCOlC '>y Jnhn Lumpkin, 24 JJI 62. 

j 

'{ 
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During 15 years of post World- War II aerial spraying, TAC servi 

69 different governmental facilities largely in the eastern part of 

United States. Approximately 1200 missLons were flown in treating t 

_l"lstallations. Those installations most rlagued by mosquitoe-s recei 

the greatest attention' e._g .. _, .. t.he."Al::my." Chelllical.,~.c.t,:mJe.r in. Mar;;yland 

"as sprayed every year except 1947; Langley was sprayed regularly 

from 1948 as, was the Ab'erdeenPr,oving Ground; Fort Dix was treated 

for 11 seasons, Fort Knox 13, and "E'ort Eus, ts Ji!.;" J,'yndilJ.lj.Fll yas v 
t, :,;1. - '. -~".,4,L~,:.- ._~ .... ~ 

during 12 of the 15 years; Camp Polk 11; Fort Story 10; the U.S,. 
7l 

Military Academy 11; and Robins AFB 13. 

Special missions were flown to meet unusual insect problems in 

times of disaster or to test new equipment and insecticides. 

in Pennsylvania during 1955, several floods at Fort s Ril ey and 

a grasshopper menace at. Kearney, bl ack flies in Maine, and red 

71. See Appendix A. 
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Florida were combatted by TAG's aerial spray forces. In the case of 

the 1947 red tid", flies breeding on dead fish were destroyed over 
72 

acres near Fort Myers and Venice, Flor:i.dao 

'Man~;Uver areas were sprayed before large-scale field exercises 
73 

particular success in the Eglin AFB area. At Robins AFB, special 

ideratio1) was given to the white-fringed Lestle and at Fort Benning) 

dangerolls fire ant. Black fl iee in the St. Johns River of 

were most effectivdy attacked in the sprir.gof 1948 through 1951. 

epidemic of equine encephaJ itis in the .McGuire AFB-Fort Dix area 

it threat at Car:r·)n AFB were. stayeu in 1959 through efforLs of the 
74 

Flight (SASF). 

The possibil ity of using the SASF in biological and chemical warfare 
75 

ies was considered on several occasions and, in 1951, missions were 

own in co ... operation -with the Biological .Warfare Center at Camp Detrick, 
76 

Co-operation with Canadian aerial spray personnel included 

Re.port of Aerial Insecticide Spray in the Continencal United States 
19~7 • 

For Combine III in 194'8 andSeminol.e in 1947. Preliminary Report 
Spray Operations DDT Flight 1948. 

Ltr, TSG to TOOT, subj: Medical ane: Ebtomological Aspec~so£ Aerial 
Disp"rsaL, 8 Sep 60. 

Lt·r, DDT Flight to 9· AF, subj: Use of Aerial Spray Unit, 1 JUri 50. 

Sununary of (i1pe'rations 1951, Spe.cial Aerial Spraying Unit. 

I 
I 
I 
L 

~ 

f 
I 
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77 
Within the United 

Sta.te~, dem011st.rati.on.s: <inc. /".E.'.l'Jtr-; were (;onQv.cted in conjunction ,with the 

78 
D('~.::.;rtment 01 .. \g,riculture. 

Tnt:: a;\pE:ndixe.s t.o tIlL::- hi!"tOl~y incLl(~e J2t.lils of t;-.ach .lli.:~sio!! d\!ring 
~ 79 

i._, ,;;',lr5 of op.,erat.ions. 

COST 

From ]96.6 through 195'), the USAF and US Army f'til"ay prograa1 cost 

$2,750,743. In the appe.ndb:e;; to (Lis ~L~.::.~ory, tht i-e is a c.nsrl 

depicting the nU!Ilber ot' acre.s sj)rayed, the gn110ns of ir:'.5cclicide '.Jsed 
80 

ap..d the COgts, exclusivE. of airc.rew (:~:{pen;:>~:.:'). 

77. l'r.,J.iminary Report Aerial Spra.y OpErations DDT Flight 1948 .. 

78. 'Ltr .!llept of Agricul tnr€ to SASF, 3 Mar 60. (SD) 

79. Appendix .B. 
.~ 

Mission reports not :3vai.labl"e fo:o:- 19'474 

SQ. •. See Ap pendik c: 

! 
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Over-all costs of USAF aerial Sp:CBy acttvity v.ere estimated-, at 
81. 

$1,200,090 per year ?_TI 1959, bt:t there were a varie:y of methods used. 

in comput.i.ng c.osts at various i:1stallations. Some computed the cost cf 

depositing a Biven amount of toxiC8':":t per acre and oth~l'S compu::ed tht: 

total amount of insectiCIde. and the total num'ber of acrE.S covered. 

Average CORts of insecticides .had. to be. figured becat:se of different 

trade names and concentrations, transjJurtation costs and labor costs 
82 

for mixing. 

The actual cost of one spray operation at Langley AFB was set. at 

$9,195.25, or about a dollar per acre. This fiKLl.re in a location wh=.re 

spray activity was well-organized, no per diem costs involved, and cheap 

malathion was available furnished. proof that aerial spraying was aot an 
83 

inexpensive method of insect control. 

With close technical control, the SASF entomologist· felt that the 

cost of aerial spraying could be reduced. His opinion was that for 

----------

Bl. Ltr, TAC to 11SAF, subj: Survey-Effectiveness of Aerial Spraying, 
1.2 'Nov 59. 

,132. Ltr, Capt F. H. Dowell to LtCol K. V. Krombein, 3 Nov 59. 

83. ~ 
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erjc,."~ pt.": aCi'e of I)ne t.(l t.\o.t\) doJ le1!."S, the SASF could handle the known 

:.1.a12tilj,) .. :.·..ll:f;ed h-l1i!1 $:),20 to $',00 iH~~l" ~QJlor:.. at d .:;j.ng'.:: 1(ici3I.:0IJ, 

8:; 
ALeer J.~;)3. eaC;l inst.al1':iLiol1 t.:.ro..:ured i..:s o"'n insect:;cides. Pre\.:i 

~~'" ,"~:.:: .. _:..'~de$ ,,:ere ::;!"l~1'(!l1 dt tilt' At.lanta Gt:.acra·1. DepoL add sl1i~_peJ to 
8iJ 

~3.1S ~er hour ic~ firsi. l.i€utcpant, $1.95 eel' hour for a staff 

Sert;2a.;-.i.:, ar.d $.70 ft2r hour for em dirman thi.rd cJ.a:>~L In the same 

84. 1. J~ 

8 

2. In 1950~ 10 ).Jf'.r ct?nt DDT C('st $.1J721 £;Cl(! $.10 iA~:~' Ib; 20 tJer 
cent DDT $.78 and $.8S ~er g3.11r:-t; he,;ractl1or brar:"'llar $.1134 Ib; 7 pe 
cent rr.alathion .$49l, ;;aJ.loa; 57 ~t:r cent rnalatl!i.on $5.,'0, $6.-60, $5.20, 
$5.10. $3.38 and $5.34 ballo~; 15 iJ~r cent malathIon $1.76 aJld $5.20 
6a11on , etL.. Conno1 i\3.':""lted Re;)t of Bi.nloE'ica1 Ef£ecti 'JCfif'SS of Aeri.al 
SDr~,.~,..r: 19[,(' 

• .Q.' .;.r6 • 

Bt.. final R€!f-t Ae:':'al Si~r2y r.c~>J~ ties Sq D 313AAF MU. 1946. 
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'ear, au hour of C-47 flying was figured at ~9rJ. 72 and :an h(~11r I)f lr2r~ 

87 
: ime at $1+2. 30. 

~FFECTlVENESS 

Proper entomological surveys were not rLade befcre and after syray 

nisslons during 1946-1959. Thus, the effectiveness of aerial spray o~era-

,ions in relation to the $1,2lJO,UUG per year cost had not been detcrwineG. 

ro correct thif' discrepanc.y and to answer crit:.cisros based on opinion, 

rAC secur"d permission early in 19t,O fOT a joint ArIT-y-Air Force evalua-

tion of the effectiver..ess of aerial sprayj.ng.. Involved were the Surge.on 

Generals of the Army and Air Force, the Army Environmental Health 

Laboratory, the Air Force Aerospace Modical Cer.tp.r, and the Surgeons 

for rAC and ATC. Pl"nning "as accompli shed eal'ly in March at Langley 
88 

AFB. 

87. CO'J.solidated Rept t)f R;'clogical Eff'ocliven~ss of Aerial SFraying 

1960. 

88. Ltr, TAC to USAF, R'Jbj S"rvey-Effecth'ness of Aerial Spraying 
of Aerial Sprayipg, 12 Nov :,7, with 3 Inds. 



• ... ., . 
1, 21 t , 

A bilJ.Logica1 ·evaluaticu l,f the 1959 aerial sp-ray season !'evealed 

t~1at only .Lb.,6 .p€.r cent (If. the 93 l;tissiunr: were' cOlUl)lerely satis" 
89 

f acto·rJ ~ Of the 30 bases spl"aycd, 19 said tl,e insecticide deposit 

. 1~ate ~\Tas Hut correct.; 17 made no pre-and j)03t-spray surveys; 9 thou 

.:1:- (.i_dl t-p-;"dy \~r"l'::: ',)ot suited to the terr3in; 18 did ilot feEl the apr 
90 

Officers in 

O( aerial spra.yinb e:xJ?l"essed t.:he oj'iniotl that the. technique was 
91 

effective except from ,1 )JsYLoological S'tdndf)o"i nt. - TJ1ey later 

fied this o,:,inio[l t.:-. the ex~:en(' thai.: D.cria~_ sp~ay vaf.; 'Jf plac:..ical 

.~~. In 1)~6. 0;1 tht~ !:of:L~l' ""u~-,ci .... sLl.ma~eri 0,(1 r,er (.eil re:::ucl.:ion if\. 
r,!~,;'QL::l.,to ))oplJlat iCJI: l,.'as rei:-r:r:.:ec T.fi <h CO!1.tr:ol lr.s"':.i;-lt~ 2 w~l?ks. 

90. 5ez p.f.?e.nrilx C. 

91. OrJc:lfu:··slfied exttscc. rron: SECRET Hist uf 1st E;:.idemiological 
r~ __ t) .. t, Jan-J"<J.ll 54. 



eriod of time, these Philippine-based officers cor.tended, "ith the 

92 

'pl:ltinued use of .aerial spray. 

SASi. persomlel in the United States frequently reltthat they 

ere not being used propecly.. They envisione,d, their organization as 

reservoLr of sKills which would test and evaluate new techniques 

1211 

nd equipment rather than Ferform spraying missions of doubtful value. 

USAF.w:aS told that the SASF should be a nucleus for future expansion, - ...... " ""' .. 

repository of unique flying skills, a training ele;"'nt 'specializing in 

aerial dispersal techniques, and a combat-capable group able to assist 

93 

in natural disasters as well as war situations. 

The Public Health Service felt that the ability of theSASFto 

act as a reservoir of skills in case of an emergency was quite impor-

tanto Other interested agencies shared this view as the l:tterdepart-

mental Aerial Spray Committee met at Langley late in 1959. TAC urged 

92. Rist of 1st Epidemiological Flight, Ju1-Dec 54. 

93. Aerial Spraying Operations Annual Rept foo 1959, SASF. 



th€. conferees to consider the ac!:ial spray prog,::-am a8 a whole and to 

make lor'¥. range, jJlcll~S ass1.1ring mllximum CO~ ordination among the nati 

(?,1t ':"llllOl Chis ts. Sy€:c.ii Lcally ~ TAe as'ked the grOl': p to cons ider the. or 

zatiO:'1 ,)f a r.ri-serv~ce ualt, assigilrnent of a medical entomologist at 

;!er"~·:Cl.1,·;~rte.r:> liSAF, · ... 'c.r ~'lan allO'.Yances ('}r the SASF, and re,:!uirements 
94 

fer ~~rial di.sp€[sal equ~pn~nt. 

Thf'. SASF wanted to be placeC:: und.er tbe operatiQ;lal cOhtrol. of 

Headquar~f'.rs USAF .since the aerial spr.ay mis,s.i.on was unrelaced to 

of. TAC. I~ was felt that the qual:aied-SASF commander would ,then 

final; aflproviag authoJ:'"ity for .aerial spray lnif.,si."0!lS 

prOC€dur}s. As matters stood in 1959, requests for aerial spray "ere 

not rev.iJewed by tec·hnic.~ally- q'uali fied persons c:,t base and COllUlla.fld 

~ 
In ·Bor.le tases, such rersonnel were aot avail.able and, in othel.~s) 

trative d~ficiencies precl""Joed coml-'eteI!t evaluatiC'n. 

lack of understanding of the limitations and capabili ties of aerial 
) 

spraying ~ well as aloost universal non-compliance with the Air Force 

9L~. Min1..1t·es of In~e.rdepp.l·tml?ntal Aerial Spray COffi:lIit.tee Work Gruup, 
11-12 Dec 59. 



•• 
• j 

} 

regulatiun on the subject. 

-----._---

95 

.5. 1. Ltr, SASF to 4500 Support Sq, subj: Proposals for a TAe 
osition on SASF, n.d. 

2. War Dept Circulac 207, 10 Jul 45, >;as witial regulation. 
echnical Medical Bulle~in 200 published in February 1946 (SD) de­
ailed the known scientific and technical aspe'cts of aerial spraying 
ith DDT. War Dept Circular 78, Mar 1946, designated AAF to control 
erial spray operations. Circular 96, 14 April 1947, required re­
uests to go through major cOIllmanders to TAC. AFR 90-3, 17 December 

,948, replaced Circular 96 while TAC St'afCMeino'88-1 alsowasperti­
ent. Ltr, TNOOT- 01 to TNOOT, subj: Review of SASF, 12 Nov 52. (SD) 
inth Air Force Memo 2·0-8 of 20 July 1949 was used during the COllAC 
eriod of control. AFl'I 90-4 published in May of 1951 (SD) discu.sed 
erial dispersal of insecticides •. s part of pavement and grounds 
aintenance. AFR 90-3 was revised on 28 May 1954 and 21 March 1958 

'nd "as supplemented by TAC on Ii J'~1y 1957 and 20 November 1958. 
y of t}-~e ae:.ial S.t->ray di:'€ctives are included in Aerial 'Spraying 

erations Annual Report for 1959, prepared by Captain Carl Marshall 

1211 

. f the SASF. The SASF asked that AFR 90-3 and AFl'I 90-4 be rewri'tten 
nder medical series so that medical people could decide whether aerial 
pray was necessary. (Aerial Spraying Ope_rations Annual Report for 
958). In 196U, the d~cisioIl was made to' eliminats AFl'I 90-4 and to 

'nclude additional information on aerial dispersal of insecticides in 
l'I 85-7. (Ltr, R. H. Vincent, USAF Civil Engineering, to Captain 

• H. Dowell, SASF, 4 Apr 60.) 

I 

I 
i 
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HACKGR(jUND 

Aircraft ''''t,~.n~ rl.l'st u.~ed i.a ':.1 11:()fHI'.li.tCl cOlllrol lJI'ujecL in'ilJ.919 to 

assist in surveying the ar('<iS 1..11 which illS;:!CtH were bn~ed'ing. Entomolo-

;.;ists at Mound, LouisiallCl, du-t"lug 192.J-21 .. conducted dusti.:'18 experitnents 

wfth ,d.rer-aft. Pard:; gr(,(~ll dust was appJ led by airplane over marshes 

ill tile vicLnily o[ (~!antico, Vlrgil11.<l, iii 1927. The first re .. corded 

1 
app'l icaLi0tl or aerial sprays for controlling mosquitoes was in 1931 .. 

DUf.lrl)~ tile 1930'0) Paris greell dust was effpcti.vely di.sp,ersed:, 
o •. 

from airCfall in [HallY .Locations, but it: was Hot until the discovery 

in J~J9 or th .. · Insecticidal properties of dichloro-diphenyl-triclil.;r.b-ethane, 

popu.Lnrl.y klIOW!! ~l.'; bD'l\ that the U. S. Army Air .Forces (AM) became 

irlterested irl Jevelopitlg Jlrocedl,lces fqr Lile aerial aVi)lication of 

ins('ct I,clder;. 'r11is was one aspf.~ct of: the AAjl"s. extensive program of 

L, i\rtrr.:Jc, "The Use of Ai;,:'craft i.n the Control of Mosqui.toes, \I 

Allll.:.T _~E:.~~ J.1g§. r:l.~~_~:.!.:. .Q2.~~~E2l. f.:fJ.£~':.c i~~ ~ i 0!1. (AMCA) ~.~L~.~ i n ,N~_-I, Ma:r • 
1.')1:i) , PI' 1··2. (SI) 

1 .. )bld. 
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larvae. 

durius tIle war yt.:ars were (.If int.er.~'st to a large. numoer. cf scientists 

i:L.1d gover.'"'1!11enL: agencies aad valuabl.e cm:tribution':> , ... cre made: frO'll other 
5 

The first a~:i:.empt: try ap~'ly Dl)'r d.1.l':oc fron. un aL-pl.:::.ne tOl:' larvae 

con;':Tcl ~.¥a~ ma-:;€ tit Wil::'on Dam) .Uatama, by the 'Bureau uf Entol!l01ogy 

in 1943. La.tc~ _r, tb" 5a',le year, the A.\F co··ope~ated in large scaJe 

3. Nowell, Capt W.'i.., l'Ae:::-ial'lJisseiO:.ulltion of Insecti.cidcR b:, tire 
UnL:ed States Air Force, I, E!~ .Jersey, M03quit~ Exte~,!llination .b--.s..scciati<?!,! 
.£:to,;,:.:edings C~JMEAPL 1934, 9 62. 

4. McDuff:iE:, t~e~ald: Shields, Grabam., ·StJ.!g.te1t~ .9.!! ~licatio'"L .cf 
pH S:>ra:;6 .SL .~.0..:!,!l! Airi!l~~ for C0'l!:.E.~l d MoSqu~, Nov 44. 

ODT­
(SO) 

5. NO'Hfll. Capt W.R. > "A€::ti.al DisR,ar.iuatt0I't oL Irr&e.c't:ic'id'8'S by US·A,F;,},', 
!bLl!:!lAJ? .1.~il.: " 8 Z • 
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applications of DDT as an oil spray at Stuttgart, Arkansas, Equipment 

for dispensing DDT from spray booms and exhaust injections had just 

been developed by the Bureau of Entomology and the practicability of 

controlling adult mosquitoes, as well as larvae, had been demonstrated 
6 

at Or! ando. 

Soon after DDT had proved its effectivness and became available, 

large scale Lesearch work was started on wartime malaria control at the 

Air Force Tactical Center. Suitable equipment and methods of dispersal 

were sought for oVersea units. In 1945, the Fifth Air Force placed 

improvised aerial spray equipment in four of its Philippine-based C-47's •. ' 

These planes were used in echelon formation on the average of one mission 

per day over newly occupied battle areas. Each aircraft sprayed 1.2 

square miles per mission and some 100 square miles were covered in the 
7 

course of a mon.th. 

There were many independent developments of spraying devices which 

6. Article, "The Use of Aircr.aft in the Control of Mosquitoes," AMCA 
Bulletin No.1. Mar 1948. 

7. Briefing, "Development and Use of Aerial Spray Equipment on Fixed 
Wing Military Aircraft,." .SASF, n •. d. 
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came witl" the war th"<!tel" ~rriv.l of quanti.ties of nDT. Spray v,mt:uri 

and boom equ.l.pmep.t were made avallable for usc on 1 iaison aircraft by 

the AAP and Navy. Later, the Navy found that apray booQls locate(( )lnder 

the wingr. were auperi.or to the 8pray boom and venturi ax.·rangement under 

the fuselage. The gravIty feed discharge equipment for large aircraft 

wa. developed by t.he AM and both services used auxil iary bomb bay 
8 

and M-IO tanks for Bloring the insecticide. 

Out.side the mill,tary services, much experimeo,ting was <\emil by 

tne Tennessee Valley Authority (TYA) which placed apray booQl~ along 

the lVing trailing edge and, in co-operation with the University of 

rUinois, devaloped tbe exbaustwnturi. Before the end of the war, 

tne Agriculture Department was co-operating with the Navy and Coast 
9 

GUlled in developing spray equipment for helicopte"B. 

The ndlHary importance of DDT aB an insecticide was apparent 

once the ability to deliver it over tre combat or Lheater ~uppon 

8. Artic:l.e, "The Use of Aircraft in the COntrol of l1osquito<1S, n 
AI1C~, BulleJ1D li~_,~, Mar' 1':1413. 

,I 


