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The information in this pnblication has not
bean cleared for release to the public,
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G ABSTRACT -
HO. |
« A variety of defoliants and vegetation killers were tested in South
’ Vietnam to evaluate their effectiveness in deduding jungle growth. 3Both
* : recognized and unidentified species of grasses, shruba, and txees were
: sprayed from the air or with ground equipment. Results were recorded in
. color phatagrapha, Effectiveness varied f£rom poor to excellent. Contzol-
- ling factors were limited equimwent, low dosage rates, and meteorological
* conditions.
! The work i{s recorded {in two volumes, of whick this is tke first, The »°
. second, "Vegetational Spray Tests im South Vietmam, Supplement," is
. elassified (S52-PDS-834). :
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FOREHORD

Instructions for the preparaticn of this report ineluded the requizsment
that ouly ona of the two arsas of effort (Task 20 and wot Task 2) in Freas
Vietnam should be reported, Thia has been done; howevew;, not all of the
pertinent documents on Task 20 azxe available to the author, and many docu-
ments that are included contain material pertineat as well to Task 2, Ia,
order to make the record as cowplets as possible, all available pertipent
documents have been included in the Supplement to this report, although
they may rarer to Task 2 as well,

hd)

Jungle, road:ide, and ' swamp vegetation offer areas of concealment to
texzorists in Free Vietnam, allowing them to establish bases hidden f£rom
aerial observation, and to ambush frisndly traffic along roads and watervays,

Defoliating the vegetation or killing it c¢ould improve the observation of
such areas,

A s»tisfactory universal defolifant remains yet to be. discovered, /
Because known chemicals have been used for several years to kill various
kinds of vegetation in the US, chemicals of this type, immediately availatle
{a quantity, together with candidate defoliants or desiccants, ware tested

in Souch Vietnam to demonsgrare what could be achieved on the bo!:ani.cally
unkoown species of that country.

This report concarns the work performed by the writer {n Scuth Vietnam
under the auspices of 0SD/ARPA during two periods, mid-July to wmid-November,
and miJ-Jacembar 10301 0 mid-Pebruary 1962. Because of the usgency thee .

. this effort be of assistance to South Vietnam, both the disseminating hard-

ware and the chemicals had to be those immediately availabla, AEPA was
informed befors thae writer went to Vietnam in July that tha killiang actlon
of the chemicals to be used for aerial sprays was not particularly rapid,

requiring weeks rathar than days for maximum effect, They indiecated that
tima for affect was not critizal,

Ia mga:d' to Task 2, the demonstrations performed in that task were
immadiately accepted by the VN and UGS alika, Botk Taska 2 and 20 were
performed under the strictest security ccanditious. Operational parsonnel

accordingly could have been inadequately informed on the technical require=-
mants of these tests,

Bacause of the urgency assoclated with the preparatiuv. 2f this report,

sevaral people Lavae been Lnvolved and cheir asaistanca is grac*fully o
acknocwledged:

B
Dr. Charles W. Zeard Mr. Ceorge A. Evans Mr, William 3, Joknsonr =
Mr, Lestar W. R2oyer Dr. Rebart .J. Goodlew YDr. C. E. Minarik o
Hr. Robert XK. Castle Mr. A. E. Kayward Ma jor James W,-Startt B
Colenel Carl S. Casto Mr, Rent R. Trish Mrs. Carolyn M, Walker =
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* . ’ This report sets forth in detail the vegetational gpray tests .perforzed
e undar the auspices of Q3D/ARPA in Pree Vieatnam and presenfs illustrations
. of the results achieved. Iun the performance of these tssts several asrial
- ' . spray systems and a ground system for roadside sprays were utilized with
varying degrees of success, Thesa systems had not been previously calibrated
for spraying the. chemicals, which were not only of greater viscority but
" required higher £low rries than those liquids normally sprayed by these y
N ) sysgtens for othar purposes.
. T /
'\ The chemicals used and those ultimately recommended (purple, pink, and
II ' . green) for larger-scala use are plant-growth regulators krown to be effect- /
1o ive {n killing many US species, including trees and brush, and are comouly
"-". - . used in the US for this purpoaa and for weed control in agricul:ure.

. The great majority of :na species encountersd in V!.e:nan are unimm
' *  and Temain to be identified, Because species of plants are known to vary
H - in their sensitivity to these chemicals, it was necessary to test each

- chemical against these unknown species and ascertain a suggested use-rate
N *  to achieve a useful killing effect. Ultimately, this was to provide

- . incressed visibility in jungle, mangrove, ov roadside azeas,

For greatest and most rapid effect, vegetation should be in a stage of
active growth., Good coverags, including penetration of the foliage with
sufficient chemical, is mandatory. Under thesa conditicns, it is estimated

. that two to six or aizht weeks are required for the death of susceptible
’ , spucies, depending upon their sensitivity, and that gemerally 70 per cenc

or more of the 20:::: stands at the various test sites are capable of
; ' responss.
Ld

1
* .

. Most aerial releases were parformed with.the C-47 spray rig, which wa/
. : the only aerial system available for an extended period., Uafortunately,

&t was the least suitable system; it consistently falled to achieve suffi-
, ’ cient f{low rates and deposited sublethal amounts of the chemicals even
i : " though it was functioned at maximum pressure. This pressure probably made
the spectrum of particlea sizes in the spray smallezr than desired amd undaer
lapse or neutral atmospheric conditions could have contributed to excasaive
spray dissipation. An unequivocally successful test with this equipment at
i tree-top level under inversion conditioms near the Bien Hoa airstrip in
’ Qctzober substantiated tha equipment limitation aud confirmed chemical effeq.
. tiveness. With relatively minor re-engineering, it {s believed t.at this”
system could be satisfactorily improved for this spray purpose,

These tests were performed under conditioms of great security conscnant
. with VN requests and US agreement, and information concerning them was
- ‘ disseminated on a very strict need-to-know basis. Later, when large-scale
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operational tasting was initiated and codnducted by USAF, too few neople :
were cognizant of all tachnical requirements, Those that were cognizant

could be heard only incompletely or lacked authority for imsuring technical
compliance,

The equipment used in the USAP tests was usaed fur the first tims for
spraying chemicals to kill vegetation, Thers was insufficieni zime to get
the equipment checked cut for spraving these chemicals and needad adjustments
were made on the basis of the results of spraying the £irst USAF tarcats on
13 January 1962, Complate calibration of the equipment for spraying thess
chemicals {3 essential for the most efficient eifect.

The majority of the aefrial spray tests wers parfomed during the pericd
August to October, 1961, The results obtained varied from relatively poor
to very good, In this pericd the least impressive results were associated
with equipment limirar{ops rather than with a lack of vegetation respomsa to
the chemicals, Unfortumately, the USAF spraying did not get under way

_uatil the middle of the dry season, which in upland areas markedly curtails

active growth, a condition preventing expr-ession of thea chemical effects,*
In mangrove areas, whers. water was plentiful for grmh, visibility was
markedly {improved in one month's tims.

. * ~

* NOTE: A magsage from COMUSMAC Vietnam to CINCPAC dated 23 March
1962 dewonstrates the efficacy of the USAF tests in spite
of the techni{cal problems enccuntered. The text of the

massage is published as Section I of the Vegetational Spray
Tests Supplemant (62-FPS-834),
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A, TECHNICAL PROBLEMS

On approximately 10 days' notice, the auther went to South Vietnam to
conducs tests in counection with Tasks 2 and 20, which were already set up
Z . in the joint program of the MAG R&D Division and the VN Combat Developmert
ol Test Center (CDIC). PFor these tasks the assistance of Mr, W, B, Johnson
. was Tequested for the initial phases of the work, and that of Mr. L. W. Boyer
{ : » oz the latter phzaeg, .The tima periods on lecation for each of ths above -
— ’ wvere: ’

N L

“ : Arrived - Departed

] J. W, Brown 17 July 1961 14 Nevember 1961
) B . , 14 Dacember 1961 16 February 1962

W. B. Johnson 17 July 1951 12 September.1961

Ls W Boyer 10 Octoher 1961 2 Pebruary 1962

At the outset, damonstrations were to be performed with chemicals and / -
: . spray equipment immediaiely available and time for effect of the chemical
L : spray was indicated to the writer as not being critical.

N 1!-_“'"_ ety

o

A, . ! T.S. military research in defoliation has been unfundad since FY 1958./
. ; Tderafore, although today there ars chemicals of promise {im czusi=s d1fali-
) ation, the uzrgency of the sitvation in Vietnam practically dictsted our
. using ouly those chemicals for test that had had considerabie research,

- . proven performance, and practical background, /Also, sthar factors had to
be considaersd, such as availability 4in large quantity, costs, aad koown or
proven safety in regard to their toxicity to humang and animals 1f a scale-
~up of spray use should be required. The chemicals 3elected for test should
be considered not necessarily as "defoliants" but as vegetation control
chemicals that are effective in killing susceptible species, Addit{onally,
: it was believed that killing the vegetation would achieve a more lasting

e " effect, Sea Section II of the Vegetational Spray Tests Supplement (62-

: PDS-834),

:.'- : In genmeral, all the available spray equipment kad been designed primarily, .~
_..". . for-spraying chemiczls or matezials with physical charasteriscics /including
o ‘ . . lower viscosity) different from the test chemicals. Moreover, the eguipment

. had to be assembled on location and tested functionally prior to spraviag

' chemicals that had been selected for vegetational tests., For the assembly,
P | installatien, and funccional testing of a 675-gallon C-47 spray rig, a

- . . 90-gallecn 148 spray tank mounced on an ADS, and a 20Q-gallon Relicopter

Aerial Dispersing Apparatus Liquid (HIDAL) mounted in and or an H-34, the

./ asgsiatance of the following specialists was esseatial: —
- Sgt. James McIntosh, USMC Ser. #1458 145894 MOS 6511 ——;
. : T/Sgt. Leon O. Roe, TSAF, AF 6969313 o
- o } : p
l\.?J; ] =
: -~
-, ‘—— -a - - — —————
—~
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Another plece of equipment, a 100-gallon "Buffalo Turbine," was-also

assembled and functioned, This equipment is mounted em a single axle and
can be towed for ground operation, or it can be loaded onto and functioned

~ from a 2%-ton truck bed, The HIDAL was functioned first on 10 August, the

C=47 on 24 August, and the 148 on 25 August, all using Dipoxol, a compareial

. preparation of 2,54-D and 2,4,5-T growth-regulator vegetation killers, The |

Buffalo Turbine was functioned with Dizoxol on 18 September,

It was originally intended tc provide the Vietmamesa /VN) with a spray
eapability with the C-47 spray rig and with the Buffalo Turbine; the other
unita-ware to be snly.-for lcan ov demonsnration (See Section IIT of the
Supplement)., It was essential for VN pilots to be instructed in gerial
spray techni{ques if they were to fly C-47 spray missions, To provide this.
instruection, Captain Mario D. Cadori, USAF AQ 936686, was asgigned on IDY,

"

but only after the writer refused to take the responsibility for the safety

af the VN flysrs and tha equirzent if they were denied this instruetion,
This special kind of flying 1. beyond doubt hazardous, and Capt. Cadori
accomplished a very difficult task of instructinn in an cutstanding wmanner,

Unforturnately, high hopes were placed on the usefulneas of the C-47
soray equipment becausa it kzd the greatest capacity and it-was used for
wost of the test spray releases, However, the spray results using this rig
wvars tha least impressive of any of the aerial systems employed. Section IV
of the Supplement to this report discusses the shortcomings of the C-47
spray system, Yet it was the only system available for conducting the
subsequent aerial tests,- because after the H-34 tes® spray of 10 August
using the HIDAL, this system was grounded (iz the US as well) until 3 “£ix"
wvas gvailable and was not fuasatiomal =gain uneil 12 Jomuasy 1262, The

. 14B/AD6 system was dismantled and returmed to the USMC accordiang to plan

after its demonstration flighs, The c-&?fsys:em should not be coademned
wbolly, for it i3 believad thaec with relatively minor re-engineering it
could be adepted for spraying these more viscous materials, It appears that
firat steps to i{mprove its usa for this purpose would includas more suitable
wozzles, a pump of greater capacity, aud piping to allow greater flow rates
with less pressure drop. .The inclusion of a flow meter ia the system is
desirable wheras solutions of different viscosities are to be sprayed, It
{s pot known, howaver, whethar the facilities and waterials ia Vietnam azes ,
adequats to arcomplish these steps, simple though they may sound., Capet.
Prank Dowell, USAF, 2nd ADVON,1s the best authority on the necessazy changes
to this equipment, inecluding tha requirement for calibration of the altared
equipmenc, The latter requirsment applies aiso to the C-123 equipment;
that 1is, it also needs calibratiom,

Because it takes two to six weeks or moze for peak effectiveness to v
show as a zrsult of spraying these chemicals, and the time required is
dependent ¢n several factors, the deficiencies of the use of the C-47 rig

ware not readily apparenc, In the minds of many, the chemfcal effectiveness

v’
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was suspect. Thers were, howeéver; successful tests with the HIDAL (Test 1),
the 14B (Test 3), and the Buffalc Turbine (Test 9), which indicated thac
the use of the C-47 rig (Tasts 2, &, 5, and §) left something to be désirad.

. Several factors came to light on examining the C<47 rlg and its
history:

. (a) The systun had been designed to spray imsecticide solutions aof
lesser viscosity than that of either Dinoxol oxr Trinoxel, which werze of
about similar viscosities,

(b) Por nommal use of the system in the US, a deposition rate of about
1/3 of a gallon per-acre is desired, wheseas, with the vegecation killers ;//”,
at least 3 times this amouat was sought. . -

{c) PFor its normal use in the US, a mass madian particle diameter of
about 65 micTons is useful in area coverage work where aimabiliry of the
spray i3 not a stringent requiremant, For vegetation killers a spectrum of
particle sizes ranging from about 50 to 250 microns was sought, but it was
necessary to use the nozzles originally selectad for spraying insecticide.

(d) In its normal use in the US, an effectiva swath of about 300 feeg
was assuned, aund this swath was assumed for the spray of vegetation killers.

(e) Because of £..fors beyond coutrel, the sprays ways not always
taleased under inversion counditicns,

(£) Efforts to obcain {ncreasced fluw rates to satisfy (b) above appar-
ently aggravated the situvation, because particle sizas already small vers
made smaller, so that dissipatiom of che spray was i{ncreaacd, a&spdciaily
if the releasa was not mada uader inversiom comditioms.

As 3 result of chis examination, it was éorcluded that sufficient
chemical was not being depcsited on the test vegetation with this equipmentc,

An effort was made to coufirm this finding by the three swaths that
were sprayed near the Bien Heca Alrport on 17 Oztcdber. The pump pressure
was maximum (30 psi vs 20 psi); the altitude of release was requested at
25 feet (intended to be above the tree tops, but the VN pilot misunderstood )~
and clipped tree tops with the propellers); the most appropriate chemical
left in sufficienc juaaticy at this time, Trinoxol, was used; the spraying
was done undar inversion conditions at aktcut 0845 in the morming; the
easternmost swath was sprayed twice to achieve a double dose, Photographs
{Test 7) show the spray delivary and lascing effact. 7Thera i3 :ittle
evidence thar the swath that was sprayed twice showed more effect than
those with a sirngle gpray. . It is possible that r2growth may nct occur as
tapidly in this swach, buc 211 swaths appeared about the same chree rmonths
later without obvicus regrowth., (In the photographs, thke graasn vegetation

. . ol }
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apparent in the center of each swath is the unspraved area that was directly
belcw the fuselage of the C-47 when it was spraying at the .very low
altitude, The spray booms and nozzles are located under each wing of the
C-47.)

The test site near Chen Thanh was a roadside site that was tha first
sprayed with Dinoxol by thae C~47 rig on 24 August. It was yplamned to spray
by 090C hours, but difficulties and delays encountered by tbe ground party
in driving to the site delayed the spraying until 1030, with a consequent

- loss of inversion conditions. The modest securily guard was increased em

route to about 60 armed soldiers and § zrmoved cars as wa neared tha size.
It wvas learned later that a VC (enemy) ambush had oucurred two dayr prics
to spraying at the very kilometer marker (No. 76) used for one end of the
test runs. The concrete matker itself had beem moved by the VC go the

middle of the road to block traffic, and foxholes were evident on either P/” ’

side ¢f the road., This site was four kilomesters long on both sides of the
road, 76 to 80 kilcmezors almost due uerth from Saigon. This zest sire was
sele¢tad personally by Prasident Diem., Reports from the Kontum arza, whers
successful roadside sprays with HIDAL were performed 10 August, may have
been available to him, but this i3 not kacwn to the writer.

B. WOBKING CRUDITIOHS

With the ralatively short notice available for the trip to Vietnam, byt
litcle indoctrinscion was possible and consisted {in the main of quickly
reading "The Ugly American" and attending for one afterncon two szheduled.
presantations at tha Mlicary Ass{inca—=e Tastitut~. Perh=ps this wvas
adequate under the circumstancas, sinca there was precicus littla time zo
grasp even the rudigencs of the language. The language difficulcy was
zost apparent inmitially, and it i3 suggeated that anyone who takes the
trouble to learn aomes Tietnamese and use it will receive the respect of
the VN perhaps somewhat sconer than ha ordinarily would, They accept this

33 g high compliment and a rarity, for so few Americaps speak their language,

Iz a MAAG boochure for those assigned to Vietnam thara appears the
following well-written and meaningful paragraph:

"YQU AND TIETNAMESE PURLIC OPINION. The over-all opinion of United States
held by the people of forsign lands i3 ¢f tremendous importance to our
country, our nation's objectives, and the future of the Free World., This
opinion 1s developed primarily, nct by goverrment directives or announce=~
mencsg, but by individual {impressions gainad by thase peocple through their

.wocntacts with {udividual Americans., Therafcre, you, and 3ll ocher Americans

who tome Co Vietnam, play a most impertant part in the fuzrthering of ourx
nacional interast, cver and above the officilal tasks you perform, si=ply
through your day-to-day :oncact with che Viatnamese. You will find them
friendly and courteocus, interesting and cougenial, and you will protably

G

3

INRIE




-
4
‘

sy

RN 1] by

PITIY LR

ap

e

makes some very fine friends during your stay in Vietnam, It {s hoped that
you will go wore than half way in developing these friendships aad that in
your contacts with the-Vietnamesa people you will be guided by the realiza-
tion that common deceacy, patience, understanding, politeness and sincerity
ste qualities appreciated the world over, A smile means the sama thing in
all languages.” :

In tegazd to the above ‘paragraph, it is in a sease regrectable that

such a paragraph was deemed pecessary in the first place. In the second 5,/’

placse,. if it was read, it very appareatly was not ouly easily igmozed, but _

{individual bebavior was obviously contrary to its messaxe. In the third
place, those wbo attacked iwmportanes to its content and mada an honest
effort to comply with its intaat were often held in suspicion, which o=
occasion approached ridicule and contexmpe, by those in the second category,

_ The Vietnamese have a respect for age, corpulence, higher educatioum,
{ntelligence, sincerity, friendship, and "face" that seems incomprehensible
ts many Atericans, but this ic. their way of lifa, Those Americans in VN
having any of these quslities, attributes, or characteristics bave that
much in their favor to establish geod relatiomships with the VX with whom
they work. However, if a sincere effort {3 not made or, coaversely, litcle
or no respect 1is shown the VN, there suddenly becomea little or no workable
relationship. It appears that good ralacionships, mmtual respect, and
yndarstanding have to be established first bafore zeal progress in the job
can be achieved, but onca this contact has beerm made and ccn:inually
strengthened, :ha progresa accslerates rapidiy.

It is voteworthy that the VN refer Srgquenzly to their "friends” but

-zaraly meation “caecles'” a5 such - taey are just noe-fviends, and among

the VN a friend is one of whom drastic demands can be made, fraquently on
short ootice, with the complacent knowledge that the macsar {s in good
hands  and will ba handled as expeditiously and completely as possible under
the circumscances, If it is not, it is understood and accepted that it was
not possible. The titla of "friend” conferrad on anyone by the VN thus
carries a connotation that is not {mmediately apparent to Amaricans, even
though if may seem the word is used rather freely by them., These strong

" friendship ties seemingly exist throughout the VN military strueture and in

ingtancas ave a wost expeditious means of fulfilling urgent, legitimate
demands, requests and the 1like withia hours or days via telephone whereas
waeks or months would be requiresd through ordinmary channela. Or a paper
request may be "lost" {f it requires the concurrence of one who i{s anot a
friend - again a wey of life perbaps developed to a high degree ia the
intarest of necessity while the Freuch dominated the military systam,

When the writer arrived in Vietnam in mid-July with Mr. Johnson there
were gome 60-odd projects or tasks already in the joint program of tha R&D
Division (US) and Combat Development Test Center (CDIC-VN) that had been
initiaced in June 1961, Iwu of these tasks were pertinent to the writer's
field of endeavor, and he was to funeticn as the US Advisor for these tasks,
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It has been requested, however, that this report concern only Task 20,

"At that time about three or four other tasks were activated or about to be,

The BSD Division in mid-July consisted of five pecple, four officers and
one enlisted man, The facilitles were two small adjoining rooms, two
effice desks, two office tables, five chairs, a typewriter, twan telephones,

a file safe, and a b rogram,

A V¥ Golonel (Colonmel Trach) had teen assigned as Chief of the CDIC
and two VN Captains (Czapcains Xhoat and Chan) were onr loan to bim, There
was no facility assigned as yet to the CDIC. The Golonel spoke Vietnumese,

.Prench, and, thirdly, English. <Saptainr Khoat spoke Vietnamese, Freach, and

valish rather well, and served on wmany cecagicns as an interprater, BHe
was on loan from VN J-3, Captain Chan was on loan from Ordnance. He spoke
Vietnamese and Prench very  £luently, having studies for gix or seven years
in Prance, whers ha obtained a Master's degree in Chemical Engineering, He
undersceod English {f it was spoken slowly and clearly but hesitated to try

:
|
.
[

speaking English for about the first ten days to two weeks of our acgquaintance.

That the work reported was accamplishe& at all is due 1argely %o the y//)

high level of cooperazion and support supplied by the Vietnawese,. Colonel
Trach and his staff of Cdptains Khoat and Chan gave immediate attentiocn to
the problems and arraogements necessary for the execution of the tasts.
Captain Chan wvas-the VN project officar for the work and did an outstanding
job in helping to expédite its complation. Laser, Captain Ton was assigned
to aasist Captaia Chan and mamy difticult arrangements wars partormed by
him, In instances whers ndither of these captains was immediately avail-~ -

able, Captain Kheat was always halpful 1n attending to the requiremants of
the assigomant,

These officars always showed tha {nherent friendlineas cf the Vietnamese
toward ma, Communication was neot always easy in tha early stages of cur
relacionships because of my inability to speak langwages better kmown to
them, Also, their inherent politeness toward a3 "guest” of thair government
made 1t difficult to know the extent of understanding achieved, especially
when they would tend Co say "Yes" to everything the "guesc” said, The
writer was acutely aware of having %o speak with them in English and appre-
ciative that this was perhaps the leasr fluent language of the several they
spoke, This was made knowm to them very early in our acquaintance, along
with the i{importance of understanding, and they were invited to ask questions
or have me explain as slowly, clearly, or theroughly as they desired uatil
the subjezct at {ssue was understoocd beyond doubt, It was useful geveral
times to writs out key words to clear up misunderstood pronunciation,

The very great interest shown by the VN in our work contrasted strangely
with that shown by the US side in Vietnam as I saw it, especially in the
July~Sepcember periocd. In fairmess, the R&D Divisiou was gorely overworked
and undermanned to handle admin{strafive matters alone, and those assigned
to R&D tasks had their hands full with problems of their owm. Also, the 7N
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. Mi~arik and ma,

_requeated utmost security (See Section V of the Supplement) in our work,

The rasult was that, whan the tims came to consider expansiocn of the effor%
very few people cutside of the MAAG R&D Division were really informed of |

the complexities and requirements involved, Qf course, monthly reports,
progress reparta, trip reports, and memoranda 'wera available to provide
background informatian to those having a need to know (several of these are

not now available for use 4in preparing this report), The breadth of -
digsemination of this informaticn is oot known, because information has a

way undey these clrcumstances of travelling vertically with lictle lateral

_ spread,

Another obvious difficulty was thac only a very few vho had scme
knowledge of various dotanical gciasnces enuld appreciate the information "
available. é&:his particular field the ‘entire Department of De:snse had o~
ouly two scleutisps considered qualified to tackle these problems, Dr. -
oth from the same office. So the sourcs of the information
in Vietnam was/ons person, and ian ita progression through channels oral
information could have suffered considerable misiaterpretation in relatively
short order, As others cama into th: picturs, they too may have had to
supply information on short notice. In the latter phases (during December
to February) it is possibla that several sources were supplying copinions
with little relation to fact, thus lealing to a state of confusion. A
simple noinr, such as time for effect to reach a maximum after spray
deposition was difficult for many to understand and led to prejudgment and
condermnation aftar a siogl2 premature observation, Another case, reducad
to- its gimplest terms, was the assumption by others that, because the air-
craft had raleased the spray, a lack of response justified an automatic
condemnation of tha chemical, ignering tha fact that a sublethal deposit
had resulted that could have besa dua tv any one of sevaral things, such
as exc2ssive alzitvds aad aizTspasd ~f rhe aivdreft, inadequate flow rate
(which was maximum for the system), lack of irversion conditioms causiag
spray dissipation, or insufficient canopy penetrotion due to improper
particls size and the fact that ths equipment had never been calibrited
with the liquids being sprayed. The agsumption was isherent that all /
experiments must be successful—an odd approach to research, to say tha
least, Thac three of the first four tests with different equipmwent were
considered successful (Tests 1,.3, and 9; Test 2 was the exception) wes
almoat {gnored by those who chosea to conceatiate ou the results of Test 2
apnd subsequent inadequate tasts with the C=47 equipment, the performance
of which left much to be desired, .

C.asider for a moment g system, two identical buckets with a pail hole
the same size in tha bottom of each, PFLill ona with kerosene and the other
with the same volums of a more “~iscous liquid such as S.A.E, 30 engzina oil
{or even liquid glue, to make the point), Which will drain f£irse? This is
assentially the viscosity problem encountared with the C-47 spray rig in
trying to obtain a ‘flow rate to give adequate depositiom,
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In regard to the "atmosphere’ surrounding this work, the following -
. . extract is deemed appropriate., It is pavticularly moteworthy that it is of
- ‘ . Bussian origin,. . o

L] .- v - - -»
> Extract from DATLY REPORT, USSR & East Eurcpe, & March 1962
No. 45 == 1962
.-.‘-..° 2 - * - . -
2 DOGMATISM TN KESEARCH METHODS SCORED
i Moscow LITERARY GAZETTE. 254 February 1962--A

(Article by Prof. V. V. Parin, member of the Soviet Academy of
Medicil Sciences: "The Authority of Fazts™)

(Summary) Never in the whole history of sciemca has thare been auch

a period of tizmultuous davelopment as now. Tha traditional comcepts

of the world ars braaking down under the impact of new theorias,

and it i3 a singla generation of men that has to digest all the

- . chrages, To soma people, however, the nullification of views cher-

ished for many years comes as a fearful shock, They had beez

admitting a singla seientific approach and corrobgorating it not

with the rasults of their cwm experiments, but with quoctations frcm

the worka of predecassors, In this lay the chief harm of the per-

. sonality cult in the sphere of science: that ome particular school

‘ of thought vas held to be tha sole xescaptacle of truth, Yet such a

" slavish inartia {s contrazy to tha spirit of dialeczic materialism,

. - which sdmits no such bounds to kacwledge.

* * 5 9 & S o o8

e T have dealt in soma detail with the position ia physiology and in
) ' madicine, However, the prodlem of the struggle against dogmatism,
of a proper approach to the scientific haritage, of keeping up a
healthy and genuinely creative atmosphere, i3 not a physiological
or blological problem; it is a general ome, It shculd agitate and
i it does agitata people working inm various spherss of the natural,
- pracise, technological sciences as well as the humrnities,

The time i3 coming when the young generatiocn which we ourselves are’
educating will take our place, But to teach people the metheds of
. . experimental work, of mathematical calculations, and of analyzing
’ tha facts gathered {s only half the task. Thinking methods whick
- wa must inculcate in our pupils must be based on high ethizzal prin-
. - ) ciples, GCenuine science boldly advances ipto the uncharted fields,
. . constantly developing the tools and methods of research. It never
) ) hides behind the aucthoricy of great leaders of either today or to-
morxow, The ttuth s always born in a ascruggle of opinioms, in hot
. D creative debates,

anh L

)

e s S—anta s



LR e e S I P Ll

o
.*‘

e
- .

PRI R T

PILY POy ORI SR CIOU S T ears
P syt pe g, R o gpmtgeloh ey oot e e, W SRS i =

s T e

E it B comma S il Ve g Nt el SR T

For the sake of the tzuth, a sciencist must be able to drop his
gun views, no matter at what cost they have been acquired. They
must not be stayed by farce or by administracive influence, for

in this case, a personal collision threatess to grow info a social’

ona, Sciencs breathes only one kind of aire-=the oxygen of facts,
New research methods are the trees clecansing the atmosphers of the
carbon dioxide of newly revealed, realized, and undarsiocd phe-
nomenad, A heal*hy atmosphere {3 incrediblv important to seience.
It i3 not in vain that the grearest of thes documents of the epoch

in which we are living explicitly refers to this creaclva
atmosphara,

Becguse the above was written for Russian consumption, the writer

suggests a rewrite for the first two sentences of the last paragraph:

own views, regardless of tha consequences,

"For the sake of the truth, a sclentist must be able to change his

or by adminiscrarive ipfluence. for in this case, a personal collision

threatens %o grow into a socilal one." - The statements
phers 4s i{zecredibly important to scianca” bears repeating for the consid-

eration of those acdministering programs of science. It is difficule

encugh to search out tha truth and advanca sciencs evea in a frse atmos-
phers uncluttersd by preconceptisns, misconceptions, misunderstandings,

and misreprasentations by others.

A healrhy atoos-

17

HEe must not be swayed by force
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II. CHEMICALS FOR TEST

; \ Many factors-weza involved in the use of chemicals in this imstance, -

%:.Zacertain chemicals were irmediately available in quantity to be
oporationally useful in defcliating or killing jumgle vegetation, The

countzy is actively fighting communiat aggresaion where the jungle foliage
is used%L:y the enemy to ¢orceal theirv basea and to ambush traffic along
toads and“waizcways, There i3 an urgent need to-suppress comunist terrorism.

The standirds of living of much of the populatioc may be classed as primitive.

Dader these conditions, ‘raquirements in addition to effectiveness of =he
chemicals on vegetation include: .
(a) The chemicals mist be nontoxic to humans in handling, in expusure X
to dissemination by air or ground equipment (either by diract contaet or

by the "espira:ory Toute), or in the consumption of edible produce.

(b) The chemicals be compatible with the equipment for dissemination,
le.&., noncorrosive, noninflammable, etec,

{c) Tha chemicals have physical charaeteristics that allow them to be
dissemipated by available equipment so that sufficient quantity can be
depogitad on the vegetation without undua dissipation or evapomtionm. In
addition, they must present no wnusual or difficult storage, handling, or .

‘mixing problems; these include crystallizing at temperatures likely to be

encountared in storage or in flight, leaving residues to clog a spray
system, or exceeding the facilities available for any mixing required,

(d) .The usa rates should be as low as possible for effesct,
(a) The cost should not ba prohibitive,

Allgwing for the abovae criteria, comrercial concentrates of 2,4-D and
2,54,5-T were used to provide demonstrations of effect (Table I).

This approach was considered to provide the most direet route to

operational usefulaess and aid to the Vietnamese consistent with the pre- .
vailing urgency. These chemicals have been known and used in the US for \X ’
more than 15 years, are coansidered safe to auimals and humans, and otherwise

meet the requirements above., Additiomally, in 1959 chemicals of this type

were used succesafully to kill the trees growlng in an area of about four

square miles in aa {mpact zone at Camp Drum, New York, Section VI of the
Supplement is a summary report-of the work at Camp Drum. ° *

Another approach could have been micro-testing on small plots with
mumerous candidate chemicals that had far less background for meeting all
the requirements, Sixcteaen of rhese candidate ckemicals werz on hand in
quantities ranging from grams i{o gallons. Costs, lead times for quancity
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o TAKIE Y. CHEMICALS TESTED ’
Color Comnercial”
Code Chemical Name Quantity Received Disposition
0% 2,4-D butoxy ethanol ester ' 1y 61 Exhausted
7 \20% 2,4,5-T butoxy ethanol este Dinoxol 590 gallons 17 July 12 Jan 62
- 40% 2,4,5-T butoxy ethanol eetqi Trinoxol 535 gallons 4 Sep 61 . Used 3835
' - gallons; _
150 gallons
' to VN Jan 62
. :
- . 30X 2,4-D sthyl ester Conc, 48 300 gallons 4 8ep 61 Vaed 100
(water formulationm) - gallons; ..
400 gallons
to VN )
P Ink 60% tsobutyl ester z,l.,s-f} _ - 20 Nov 61 _
402 butyl ester 2,4,5-T : - 9 Jan 62
Green 100% butyl ester 3,4,5-I - - 20 Nov 61 -
30% butyl ester 2,4-D . . partial
Purple 30% iscbutyl ester 2,4,5-T - - shipwncat -
20% buty) ester 2,4,5-T 9 Jan é2
] A .
Blue 65% cacodylic acid " . hnsax - 20 Nov 61 .
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