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" YEGETATION CONTROL PROGRAM CY1968 (U)

I (C) INTRODUCTION
"' a. BACKGROUND:

1. In1963, CG I UB Corpk (GP) proposed the use of
hesbicides in the DMZ to improve cbservation and fields of
fize and to deny hostile forces the concealment provided by
vegetation, A feasibility study was requasted and ultimately
provided by the U, 'S, ‘Army Blological Laboratories, Foxt -
Dét#lek; Mairylatid.’r The' studf fécorhminded that spplicationy - -
of herbicides be made using C-123 gircraft, Dus to the '
possibility of accusations of armistice violations, and a
resulting potential propaganda harvest by the Communist world,
approval was denled by CINCUNC. However, the then ROK VI
Cozps Chemieal Officer has reported that in late 1963 a small
quantity of & commercial harbicide (2,4, D) was used in selected
areas such as observation posts and guard posts to_cleaz fialds
of five.” Lacking specific technical guldance, ROKA forces
applied 2,4, D to grassy areas unaware that 2,4, D is specific
for broad leaf vogetation and has little or no effect upon annual
“‘and perennlaligrasses, ¢ TR XN i s DT R g e

\

2. In October 1965, the 2nd U, S, Infantry Division
requested that herbicides be investigated for use in controlling
growth within the anti-infiltration barrier. It was pointed out
that cestain chemicals, {.e. Post Engineer R&U herbicides and
TO/E equipmant were already en-hand and capable of employment.
The requost was staffed and once again denied due to possible
adverse North Korean or third-country resctions,

3. Ipearly 1967, as past of a general review of the DMZ
defetises, UNG/USE'K found that cover, provided Northi Karean
iafiléretion or ralding pasties by the vegstation within the DMZ
atid edatiguoun areas, kad grown unencumberad since the
Armistice and was an important part of the DMZ defensive
preblém. Dense uncontsolled growth significantly hampars UNC
defensivé operations while enemy infiltration operations are enhance.’
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Effective use of night vision devices was affected by dense
foliage and frequently movements of UN Forces into defensive
positions were being hampeared. It was decided to study how
best to control vegetation, provide selscted clearad areas and
yet stay within the Armistice agregment, Various means in-
cluding hand clearing, mechanical clearing, and use of
herbicides were studied with regardas to effectiveness, initial
and recurring costs, and other pqrtinent factors to include
adverse Communist and third«country reactions, As part of
this evaluation, tests of hexbicides were conducted in small
selectad areas near, but South of, the DMZ South tape to
establish the parameters for vegetation control in Korea. Based
on test results, plans were to be prepared for future full scale
application in the area between the DMZ South tape and the
Civilian Control Linse,

4. The planning for the herbicide testing in Korea
o revealed the desirability of obtaining State Department approval
: of the program., This approval was requested by a Country team
By message. Numerous messages wers dispatched during the
'er period May through September 1967, During this period, the
political imnplications were carefully analyred and the U. S.

: Mission to the United Nations (USUN) was contacted for comment.
§:4visun., - o Based on USUN support and Country team assurance that political
o lmpllcatloim were manageable, Secretary of State, In September
1967, authorized discussion of the program with the ROK
Government. These discussions provided thé acceptance of the
program by the ROK Prime Minister and on 20 September 1967,
permission for he tbicl.de testing in Korea waa_granted

5. As a result of the 20 September 1967 State Department
Authority to implement herbicide testing plans, HQ Eighth U, S,
: Army (EUSA) {ssued implementing instructions to First ROK Army
2 (FROKA) and I US Corps (GP) to make test applications of avail-
’ able herbicidés Monuron (Telvar) and 2,4,D on flat terrain (2nd
US Inf Div) and in the mountaing (21st ROK Inf Div), Despite the
lateness of the growing season, it was decided that these appli-
cations wore necessary in order to train parsonnel, evaluate
available dispensing equipment, test North Korean, ROK and third-

country reactions, A summary of test results is attached ae
a “"Almnex A, t —_—
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application,

6. Based on the assumption that Secretaries of State -
and Defense would approve a herbicide program in Korea and
1U8 Corps (GP) were alertad on 16 January 1968 to initiute-
Planning for a comprehsnsive vagetation control prog.ram.'f‘_'

7. On 4 March 1968, COMUSKOREA was authorized
to employ herblcides as part of the vegetation control program
[F"Korea.” Topréclude the poasifjility of unfavorable propaganda
and to insure that defollants would be propsrly employed with
a margin of “safety, CG EUSA directed that the followifig re-
straints be placed on the vegetation control program (Annex B,
appendix 1): :

. R Tora ciagttrly fug .

(a) Defoliants will not be employed North of the
Southermn boundary of the DMZ, '

(b) During application, care will be taken to insure
that there is neither run-off nor spray drift into areas North
of the Southern boundary of the DMZ,

{c) Defoliants should not be applied during pre-
cipitation oxr when rain is expected within 12 hours after
Taol e naw S Tl e el e et
\(d) Extreme caution will be exercised to avoid
damage to food cropn.

(e) Defoliants will not be dispensed from aircraft
of any type. :

(f) A KMAG representative will be physically
present wheneVer and wherever defoliants are employed.

8, Planning Conferences wers held on 3-4 Maxrch 1968
iy the Engineér Operations Division EUSA to review FROKA N
and I orps (GP) plans and to coordinate datails for antici-
pated implementation, Action personnel from EUSA G-3, G-4,

and Engineer, HQ KMAG, Det L, KMAG, HQ FROKA, HQ I US
Corps (GP) and HQ 2And US Inf Division attended the conference.
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* As a yesult of the planning confexences, dntai.led plans warxe
approved and on 10 March 1963, the EUSA directive for the’
YVegatation Control Program CY63(U) was released with
instruations to implemsent on oxrder (Annex B, appendix 1),

9. By 20 March 1968, m!.erhl and equipment bagan
to arrive in the country and in an orderly manner was

dlstributed forward o using units. At this point, confusing
{ifofmation was received from supply agenciss in CONUS
conae rhing the soll-appliéd herbicide,  Monuron, Thé Griginal
CIGCOREP requirement requasted UROX 22, however, EUSA
g - G~4 was informed that Momizron. (Telvar) was being shipped.
syt sos - Binee theve {e a wast differende.in.the amount of astive . ..., ...
: ingredient in Telvar and UROX 22, different application rates
4 - are used; therefore, 250 lbs of UROX 22 per acre as compared
with 50 1bs of Telvar per acre. Accordingly, plans and
allogations were quickly changed, Howaver, on 8 April 1968,
supplies of Monuzron arrived in Korea and were confirmed as

o

o UROX 22, a pelletized form of Monuron,
- (iii{t? 10, In mid March, comprehensive briefings on vegetation
. _ control including technical information on herbicides, means of

application, and expected results were presented to key
Yo 2 g e vy o persamel of HQ.1.U8 Coxps {GP) and 2nd US Iof Division hy...«-.. .
: ' Senior Chemical Advisor, Headquarters, KMAG, These
briefings' specifically preaented the restraints and controls
directed by JCS and CINC/UNC, The Chemical Advisor,
. Detachment L, KMAG presentad identical briefings in bilingual
. format to key personnel of HQ FROKA, eackh ROK Corps HQ,
o and KMAG Detachmants West, Center, and East,

11. 'On 31 March 1968, CG EUSA ordered implementation
 of the Vegstation Control Program CY68 to be inftiated on ox
] about 15 April 1968 (Annex B, appendix 2),

LT

b. GENERAL:

la. In March 1967, at the direction of the CG EUSA, a
study group was orgenixed for the purpose of conducting a study

Lt 4 — . ' 4 -
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to mmm, . mnlmnun for slsarieg vey mu-n ud
foliage 1 Fead contigusis thmimodhtolr south of the ~ :
southe yit boundary of the DMY, The EUSA Engineer was. nusgned
respensibility for fiis tusk and was sselsted as required by
representativenifrom XUSA Q-3 {Jady.and KMAG, As defoliation
was (ngluded as & paxt of the CIQOCQBEP plan which was

actionnd prior to complétion of the study groups findings, =
formial docurnented study was nevyr staffed nor published. The
decision to empldy dufelisnts ovisteck the need for stalfing the
study; howevey, ‘it hae been retained in the Oparations Division,
EUSA Enginser Section for historics] value in two complete coples.
It has bhoon wsed as a reference doomnt in the pnptt-ﬂu of .

“M}O!ﬂm ‘ m.&“”mgy';qga‘ﬁ oo !', ‘,\s. toars s "ﬂ"’if; 5&,) y‘.,, c"u‘!hl. H

l.b. Mthugh the EUSA Enginaesr Study was naither ahﬁod
nor published, ite primary conelusion was that the use of
chemigal control of vegetation along the DMZ, in conjunction
with manual and mehulul means, is practical, manageabls,
politically.acceptable, and if apprepriate chemicals are supplied
{s within the ourrent capability of EUSA and the Republic of
Korea Army. The comprrison of teghniquas and resultant
estimated costs in funds and manpewer revealed the following
comparisont (Annex C, Comparisen ;nd Eatim:ted Costing of
:Clearing ‘.l'echulqua.i A TR 1R ey i e AR

Tachnique of Clu.rlgg_ - Cost pex Acxe Man-hours per Acre

Manual $46%7 227
Mechanical ~ $160 20
Chemical h $408 2%

2,. The planning responsibllity for vegetation control wis
delegated to EUSA Engineers rathsr than to a staff agency within
EUSA headquarteys where a ataff chemical officer was assigned,
Howsver, technical advice and assistance was provided by ths
Senlor Chamical Advisor; KMAG and efforts wers clossly coordi-
nated between EUSA Enginser, Nueleaz-CB Divislon G-3, and
Chemical Advisory SBectien, Headquarters, KMAQ,

5
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R . & T ETATION, SOIL TE

A summary analysis of weathar, vegetation, soil and

teyrain extracted from tha EUSA Enginser Study "Clearance

. . of Vegetation and Foliage in the mz .Arn." {U), 31 January
. l968hlﬁuhndu.&mxn. o

. d.: HARACTL' TICBOF ERB1 IDES!

. 1. In March 1967, representatives of the Plant Selences
; : Laboratary, U.8, Army Bielogical Laboratorias, Fort Detrick,
fooro toae oo Maryland visited Kovea and inspeeted typical vegetation growth
F“ ""‘**'*f*' 2 o PRlEtSY RESAT GEnt fucus 0 tin DM, Bissd Upon this « neor. v
‘ evaluation, ths Plant Sciences Labnntnry racommended the use
of Agents Orange and Blue and a soil applied herbicide to control
goneral md specific vegetation growth in Korsa,

2. Considering both the field evaluation conducted in
Octaber 1967 and the yecommendation of the Plant Sciences
Laberatory, requirements for Agents Orange and Blue, and

(- Monuron were included in the CIGCOREP Plan, A discussion
Y of the technical characteristics of the recommended herbicides
, " is attached as Annax E,
ﬂ CERTL oM SRR o IR b B K R AR i W UL T N R CTRAT N

e, EQUIPMENT AND M_A_';‘ERI_EE
% . '
1. Requirements for equipment and materiel to support
the Vegetation Control Program were established by the
CIGCOREP Plan of which portions were approved and funded
of b - in early January 1968, A summary of wegetation control equip-
ment and meteriel requirements is attached as Annex F,

2. Discussion:

(a) As Manuron UROX 22 is spread by hand or
mechanical broadcast, no particular problem was anticipated
in ita application, 50 Mechanical BORAX weed killer dispensers
were vecelved to be used in mechanical broadcast of this sgent.
A photograph of this dispenser is attached as Figure F-1,

.. — , - 6 e

ey

EONFIBENTHAL—




3. Jh, lw
g S Vet . L e S

'l * " A e
T e e G

? B SR 1 ;
- {b) Both sgeats Orange and Blne areppplisd as e, .
liquid spray. In sdditien, it had been. ipated that Momaron
Telvay, which is applied in & liquid suspensidn, would be ueed
in Kozea, Accordingly, & requirement was.qsteblished fora
. portable light-weight byprutyps pump.spasy Appesatus with
: 3 the oapability of dispersing a lqud spray nd a wattalle powder
it suspension, The actual #q received were 22 standard
gasoline engine ~dxiven jases sprayeyi sommenly used
i o in Engineer KEntomutoglal Se s. Upon test operation of
i the sprayes, it-was detsrmined that it was satlsfactory fox
i : spraying agents Orangs and Blue, but act aspable of spraying.
T . i
l_”'.f_ Gy immlf g e _J'.‘..An..ol“d vy. am }”4“ A m‘ma-\ yaRr e ! } e,
g I Mopuron, 'rolmfgh photegraph of thiv sprayes is attached as
; r l‘u" ¥ -2._ :

(c) Based on the Limitad hezbicide tasting condycted
in Oetober 1967, FROKA yecommanded the use of hand-held

J“' insecticide sprayers for small ares spraying of liquid agents.
. . 200 of thane 2 and 3 gallon sprayers were provided for this

S R puzpose. A photograph of these sprayers is sttached as

5 ) " Flguze F-3,

o e v+ (d) In addition tg the equipment:pravided by thex ot ity
. CIGCOREP Plan, -within ROKA and U.S. unita there were
available several types of TOE and TA equipment which were

used for application of liquid defollants as follows:

(1) ROKA had available 48 sa M8A2 Decontamination
g Trailers which were used to spray Agents Orange and Blue

e and to supplement storage and transportation of water for

By mixing and application. The MEA2 Decontaminailon Trailer

R consists of a 200 galion capscity tank and a 25 HF UKD pump
G - - unit mountsd on & 11/2 ton tealler. A single hose reel allows

A the operator to move approsimately 50 feot {rom the trailer
and dizect a liquid spray through the adjustable Beam typs
spray gun at & rate of 20 gallons per minute, A phatograph of
this equipment is attachoed at Figure F-3,

7
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(2) ROKA had svailabls 10 ea MI0S "NMitey Mite'
dispensers which were used ta supplement liquid spray
capabilities. The M106 Dispenser {8 & commyyeial, dack- >
agrigultural dustez-sprayer that has heen adapted for militazy -
use. ‘It conslets of & compact twoscysle gasoline sngine whith
powers a blower to disparse lLiquid or powdered defollunts ox
riot contrel agents threugh a six foet flexible hose, A self
contained tank provides the ca of dispersing 3 gallane
of lquid agent, total welght of the disperser e 25 Ibs less fuel
or agent, A photograph of this disperser is attached as
Fll\lﬂ r.5, ' ; :

’
* T .

£ - I. *
v -

to small areas, the TROKA Chemiesl Cfficer devised a flold’
expedient consisting of crimplng & perforated metal cap to the
end of a flaxible nonxle, then by attaching the flexible noxxle to
& § galloa “"QI" gasoline can, the liquid agent was literally
poured over vegetution similar to the manner a garden watsring
can is used, A photegraph of this expadient is attached ss
Fl‘u“ r-ﬁ. .

11, (C) DEFOLIANT OPERATIONE

e N L LG (A oyt n g g T CTTITTNTN] W e gt . o, 5 :
o, BT ST T R A T R L iy e MRk oy T I e PR el Ty
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a. GENERAL'

1. Prior to Initiation of defollant o'p;a rations, a compre-
hensive brieflng was prepared to inform commanders and staffs
of the technical aspects of defoliant operations and to specifi-

e cally delineats contzols and restraints pextaining to application
_ of defoliants. The Sealor Chemical Adviser, HQ KMAG,

agslsted by GUBA Englneer Project Olflcer, bielad the com-
manders and staff porsennel of HO 2nd U, 8, lof Divialon and
1Y8 Corps (GP) on 21 and 22 Mazxch 1968, _Sening Chemical
Advidor, Detachment L, KXMAQ presented this same briefing in
bi-lingual format to ths commanders snd statfs of Headquarters
FROKA, aach ROK Corps, and Detachments Enst, West, and
Center in sarly April. . -
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. 2. To insure a coordinated effort in planning defoliant
operatiéng, a series of planning confarences were held in lnte
March 1968 in the KUSA Enginser Operations Division. Those
in attendance were sepresentatives of EUBA Engineer, (-3, and
Ge-4, Headquarters and Detachmnent L, KMAG, I UB Corps (GP),
20d US Inf Div., FROEA and ROKA. For guidance in planning
operaticns, conferses were instrusted to prepare plans for
defcliant operations along ths following guidelines:

(a) Defoliant applications will be made only in
the area north of the Clvillan Contral Line (CCL) and south of
the southsrn boundary of the DMZ (Sauth Tape).

(b) :Prioritiss of applications were estsblished ay
follows:

. (1) Priority 11 A 100 meter atrip on each side
of the DMZ Security Fence SBystem.

(2) Priority 2: Tactically significant areas in
the vicinity of OP's, CP's and other vital aress. In order to
preserve natural ¢camoufiage, manual clearing would be
accomplished first and then defoliunts would be applied to

litrators.
z

(3) Priority 3: A 30 meter stiip on each side
of tactically significant roads in the forward areas.

(c) Based upon planning guidance, FROKA and
1 US Corps (GP) submitted plans for implemsntation listing
quantities required by priority. See attached Annex G. Plans
submitted were based on ths planned receipt of Monuron Telvar
(80% active ingredient) which required an application rate of
50 pounds per acre. The Eighth Army exscution order
informsed appropriate action cfficers of the change in type of
material and applicstion rate and advised that quantities of

+ Agent Orange and Blus be shifted into Priority 1 requirements

to £ill in the shortfall of 6,340 acres caused by the change in
types of defoliant, '

P e, §
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* {(d) By 10 Apxil, -uppuu of defoliants and material
for vegetation gontrol were an~hand in forward locations in

preparation of planied implemsentation dats of 13 April 1968,
A sumtmary of matesial slloaations is attached at Annex H,

b . !

' b, OBSERVATIONS |

1 De!ulh.nt uypuutlonn ﬁnn ln!thtod on 18 April 1968
with the applieation of Monuron In Priority 1 areas (see Annex
L for photegraphie coverage). No particular difficulties ware
found.in dispensing Monuroa as it is spread by haad eimilar to
ths mannes by which Xorean farmers spread seeds oy .

i w. Joxtiline g, The usual techuique Involved. was that as.arsa. ulgmd
for Monuran applisation Pwis divided Into several lanés and sach
man walked along his assigned lane spreading Menurea by hand
or the mechanicsl spresder along approximately 5 meters on
each ¢ide of his mazked lane., Suppliss of Monuron wars spotted

throughout the azea to facilitate Individual resupply along
assigned lanas,

2, As of 28 April 1968, Monuron applications were com- -
pleted in L US Corps (GP) avea. Inl US Corps (GP) ares, the
terrain {o genszally flat with some rolling hills along the DMZ

g w - Security Dence Systam and i selntively acoessible by wehicnlar -

‘traffic; howaver, th the FROKA ares the tarrain becomes
{ncreasingly difficult moving eastward from the CHORWON Valley.
In the extreme eastern area of the DMZ In the 111 ROK Corps
arsa, soms application sites were a four hour foot march from
the nearest road. Work in thess Inaccessible areas progresged

very slowly but improved when materiel and men wore flown In
by helicopter when aveilable, :

3, Tha action of Moauran is dnpandent upon nlnfnll to
sosk the sctive ingredient fnto the soll and penetrate the plant
root zons, Almost goincidental with the application of Monuron,
thare was & minor drought in most of the arsas which resulted
in an unusually delayed response time to the defoliant, Once
absozhed into the plants, the {nitial response to Monuron {svery

19
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similar to reaction to fertilizer and very little visible svidence
is exhibited except a slight yellowing is apparest end then
slowly follage begins to turn brown and eventually defollates
completely as if the vegetation hud been struck by a killing

. fxost, Inthose areas wharé anmusl and perennial grasses

appear, most vegetation did not aven emerge lanving a strip l
slmest devoid of all plante, (L
' ¥
4. A« Montrxon is an all-purpose defollant rather than
a selective defoliant it offectively kills annual and perennial
grasses which may lead to sofl exrosion problems in future
years in those areas where it was applied along the DMX Security .
o System Trata,” To eounter this problem's'soll erasian program’ * -
has been planned in which eheep foncue and whits duteh clavar '
will be planted in susceptible areas to prevent sericus erosion
problem. This pian is being carefully coordinated at the working
levsl to fnsure that seed and fertilizer will not be applied to
areas that have been pravicusly trested with Monuron, In this
respect, it would appeayr that {n future defoliant programs the
use of a selective defollant to contzrol broadieaf vegetation and
not affect grasses has merit, There are several off the shelf
commeareial herbicides that are apecific {or use against broad-
leaf vegetation hut do not affect grasses, Agent WHITE, known

midmet gommetelally a6 TORUON 101; Kas beei daed in Viethim T 1745 -

specific problem areas in which it wis dealred to presorve
grasses, The useé of liquid WHITE or pellet{zed formulation
such as Tordon 10K along the DMZ Security System Tracs skounld

That means A be more satiafactory than the use of Monurcn {n that annual and

Hhey Used 1t perennial grasses would not be sffected and once the bushy

ﬁ'ﬁ'ﬂ vard woody growth is teduced grasses would remain to prevent serious
n, F i

erosion problems. The remaining grasses could then he controlled
through manual or mechanical means utilizing the jeep and
tractor drawn mowers and other equipment provided by the
CIGCOREP Plan, |

§. Application of the liquid Agents Blué gnd Orange began
fn mid May 1968 upon the emargence of follage.

11
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(a) Agent Oru:;o'x

(I} Agent Orangs was mived with diesel ofl at
& ratio of 3 gallons of Orange to 50 gallons of diese! which was
recommsended as the application rgte per acre to preclude
regrowth of resistant vegetation. The only significant problem
. area involved was the lack of adequate spray equipment., Most
applieation areas were rsht!.vol&' inaccessible to vehicular
traffic which precluded the use J the MBA2 Decontamination
Trailer, As only 22 liquid defoliant spray sets were available,
expedient means of applying Orange were davised, Generally
speaking, the expedient devices to apply liquid defoliants ware

vt v ineffeotive dn that thay.resuited in a waste of materiel as.thers

is no way, other than by visual estimation, of accurately
measuring an application rate per acre;, In applying liquid
defoliants, the most critical factor is liquid particle size. In
acrial application, as employed in Vietnam, undiluted Agent
Orange is sprayed from aircraft through specifically designed
equipmesnt to produce sn aerial spray of the optiimum particle
size to facilitate absorption through the loaf surfaces of foliage,
There is no visible evidence of plant damnage for a period of
sevaral weeks as the agent is being transiccatdd throughout the
plant, Than, dramatically and vividly, the eystemic herbicide

%o i hiE Butirpexhibite-its effect of defoliation.and killing of the plant;«:Both *. - -

methods of liquid dissemination used in Korea produced large
droplets of liquid, in faet, the expedient methods of Orange
application resulting in literally pouring the hgent/oil mixture
on foliage. The high concentration of diesel oil in the mixture
immediately caused a browning of foliage which, in most case 8,
Prevented the absorption of Agent Orange and its subsequent
translocation. As a result of this "drenching' vegetation was
defoliated and most of it eventually died; however, in some
cases where controlled burning was not used to clear defoliated
areas, there was some regrowth by mid July, In the opinion

of Dx, James W. Brown, Plant.Sclences Laboratory, U, 8. Army

" Blological Laboratories, Fort Detrick, Maryland, the diegel

oil was primarily responsible for defoliation and retarded growth
rather than the Agent Orangé. In an attempt to achieve optimum
particle sixe !ron_: ground spraying operations, units were

12 ; =
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. atvised to spray Oru;c in a fine mist and to dluet the SpERY
high into the air allowing the mist to settle on foliage. -
Although this precedure increased ths risk of undssired spxray
drift, the effectivensss of Orange was insreased. In regard
to spray drift, it was realized that under gertain conditions
when the windspeed axassds 8 knota pex hour, that.thare was

- the possibility of spray being curlcd downwind and damaging

s, Teasr ¢

bR e -

sensitive vegetation, . In the 2nd ‘B Inh.ntry Division arsas,. the
“fine spray" technigue was ompuryod mceufunr between the
Imjin River and the South Tape where ao farniing Is atlowed,

THis technique was used anly when distance and wind speed and

' divection precluded drift into the DM, end it was s noted that -
«-sensitive foliage (prlnurﬂy laocust trass) within 100,to 200 maters
" downwisd of the application 'area were frequently effected by
spray drift,

(2) Although {n advisory vialts and briefings to
key ROKA personnel, it was stressed that Ageat Orange is a
specific systemic herbicide for broadleaf plants and ias ineffective
against most annual and pexsnnial grasses, a large quantity of
Agent Orange was applied to grassy areas with the result that
the growth of grass was retarded by the effect of diesel oll and
within two to three weeks the grass began to grow again. This
procadure in of..gctvu s wasje of timae,, JOANPAWO Ly BB ot vmids
materiel in that although the application sites were ta.ctically
important, vegetation could have best been controlled by manual
clearance dr control.led burning,

(3) Umd properly, Agent Orange produces
excallent results and in those arcas covered with woody growth,
broad leaved plants, vines, and trees, produced good results
within 3 minimum period of time and required less effort than
would be required by manual methods.

+ {4) Thers wers no serious problem areas in

maintaining the equipment used to apply Agent Orange., Epray

equipmant was thoroughly cleaned and flushed at the end of

each day's operations; therefore, deterioration of rubber

components, as expected, from the Orange/ofl mixture was <-

minimized, There were some cases reported of chacking and
—_— ! ' 13
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_cruung of rabbee guhu in the z or 3 gullon lmu!-hld

{nvecticide aprayer, Ia soms fnstances, the 100 GPH.
Inseaticide Sprayers were damaged by rough handling Ln which
the pressure valwe indicator gluss was broken and the earrying
frame bent, In mid Juns, 3 of the 22 spyayors waxe deadlined
begause of sngine fallure and there weve no vepaiy parts
available in Korea, Five mewe assamblies were procured
{rom CONUS and direct exchangq of sngines was pezformed by
ind BT Battallon, 2ad U, 8. Infantyy Division, For future
operations, a supply of repair parts and direct exchange parts
should be stocked h—cmttr to facilitate maintenance,

. .."il..,:.'{' .'. - 0’ A".t ’1“' » e o, Ty e .t . 1.\. [

{1) Agent Blus was mlud with wmt at the ratio
of thrwe gallons of Bius to 50 galloms of water for spray
application, The majority of locations spraysd with Agent Blue
were located alang roadeides and areas easily reached by
vehlicles) consequently, the MBA2 Decontamingtion Trailers were
used extensively for spraying Blue, As Agent Blue ia particu~
lazly effective against rice and othar cereal grain crops,
punutlnna were taken to avold damaging adjaceat exop areas.

PLALEGEI T s :(a) : Agent Blus was putlnhrly sffactive l'lllltr e

wild rice and a tail grass commonly referred to as "Buffalo
Grase" which grows in abundance in abandoned rice paddies
and alang rivers and streama. It was highly sffective in drylng
out these grasses with a high water content and preparing them
for cantrolled burning. 1n general, Ageut Blue causes
dassication of broad leaf and narrow leaf vegetation ultimately
causing effective dafoliation, but it does not hecessarlly cause
plant kill in all cases, In those aress where applications of
Blue were followed up by controlisd burning, vegetation
clagrance was complete; in those areas not burned off, there
has been codsidersble regrowth,

6, (s} Not all plant species react similarily to defoliants.
The differential susceptibility may be a fuaction of time of
treatment, nature of the leaf surface, warizble capacity for
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absorption and translocation of the defollant, plunt chemistry,
or the nature of the defeliant itself. -Thus one can expest
different reastions of vegetative types, some will be sasily
dafoliated and killed while others will be comparatively
sesintant to the defoliant, Locusttreas and sgrub ok appeared
to be extremely sensitive to Agent Orange, FHowsver, some
grasses exhibited regrowth aftey the Initial application of

Agent Blue requiring a second application of the sgent by mid
summer, '

iy oo eq(b) In general,.all thyee defoitants preduced the ....: .
expactad vesults with the exsepiion that regrowth followinyg Blue
and Orange application was grester than anticipated, In
measuring the overall tactical effectiveness of the defoliation
project, one must consider the priorities that ware directed by
highsr headquarters. Application of ull three ggonts along the
DMZ Security System fence Une {Priority one) was tactically
the most sound as it provided a clear area for chservation and
flelds of fire and to a certain degree improved the eflectivenass
of night vision deviges by producing an ares of high contrast,
When spplied in Priority 2 axeas azound OF's and CP's, freguently

.an entize -avea-was claared thus exposing these {nstallations ta-;r ¥

enemy observation, Applications in Priority 3 areas woere not
too sffective because the width of the area covered was usually
less thun 30 meters on each side of the road, This distance is
not adequate to afford protsction from ambush, :

7. Thers were no serious major sceidents or incidents
as a result of defoliant application nox wers there any safety
problems in handling any of the mate rial. Ths moat serious
sceident oecurred fmmadiately prior to the application phase of
tfia progiyim when the ¢Chemical Gificer, tth ROK Infantzy Div
was accidentilly killed by.s boohy trap as he was retusrning
from a reconnaissance of planned application areas,

(a) There were seversl minor incidents in which

- ROKA personnel detonated uncharted mines end booby traps,

but no serious injuries ware sustained,
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: (b) Thers wers no problems encountered in the
handling, storage or application of defoliant materiale. It
had been antieipated that some of the defoliants could possibly
cause eys, nose, throat, and skin irritation; however, this
effect was minimised by the wearing of gauze masks and
gloves when handling tha material and by washing upon com-

" pletion of application. ‘

8., Ground application of Gefolients requires extensive
manpower and time, In addition to manpower actively employed
in application, overbsad is required to provide security and to
provide mixing, filling and transportation of defoliant material

- ..toapplication sitas.. Use of xelstively unsophisticated spray

equipmaent results in estimated applicatidn rates, Purther,
Agent Orange applied by ground spray means is not as effective
as it could ba. Use of an aerial spray system such as the
AGRINAUTIC system developed for the UH-1 series helicopter
would result in a moxe efficient plant response, require less
time in application, and require conside rably less manpower
support than ground application means. The AGRINAUTRIC
spray apparatus is not limited to liquid spray but can also be

used to disperse pelletized solid berbicides such as Monuron
UROX 22, BROMACIL, and TORDON 10 K which are soil-applied

s 3 n-defollantsy:. The:svezsge appilcation rate fox ground applied .

liquid agents was approximately 200 acres per week depending
upon the ruggedness of the terrain, By contrast, one UH-1
helicopter equipped with the AGRINAUTIC sprayer, flying at a
height varying from 12 feet to 50 feet at 90 knots per hour,
could spray a swath 100 feet wide with Agent Blue at an application
rate of 3 gallons per acre for a total area coverage of 65 acres
in approximately 2 1/2 minutes in one sortle, A minimum of
four sorties per working day would thus yleld an area coverage of 250
acres which would require more than seven working days by

. ground application means., Swath width can be adjusted by
varying the flight heights and more positive control of spray drift
can be accomplished by flying at low altitudes but at a reduced
swath width, Noszles can be calibrated and adjusted to spray
optimum particle sises. The AGRINAUTICS sprayex is designed
for rapid installation in the UH-1 B/D helicopter and can oasily
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-helicopter be required for another type of mission, A°
technical description of the AGRINAUTICS, Model 3090, is
attached ag Annex I,

9. The Chemical Officer, FROKA, imonitored the entire

‘ .prugnm in the FROKA area in an outstanding profeesional

mauner, The corps.and divisiomkChamical Officers, along

with the regimental Chemical Office rs, actively supervised
defoliunt applications. The overall staff planning and the {nitial
plans submitted were complate and thorough in every detall,
Initially, all commanders including eorps, divieien and rogi-

~ mental displayed &'great deal of interest and enthustagm in the

Programi unfortunately, this enthusinsm was the Yesult of-the

. Concept that defoliants would be applied in those areas considered

to be most tactically significant, {,e. north of the South Tape
within the DMZ, In initial Plans for application, FROKA had
Planned to apply defeliants to extensive arsas within tha DMZ
and adjacent to the MDL, The FROKA Chemical Officer was
repeatedly briefed on the restraints and controls directed by
CG EUSA but his afforts to prepare plans based on application
only in the area between the South Tape and the Civilian Control
Line wers thwarted by the fact that the corps and division

*’ commandersilave Sl¥ed 1n the proféct chose to miak o’ thel¥ own "

interpretation of directives, Thus, from the outsst of planning,
the dlvltlonthem.lcal Cfficers prepared their plans based on
guidelines received from the division commmander which ware
contrary to the published guidelines, At this point, it was
detected that corps commanders were exerting preasure and using
pPersonal influence to FROKA and ROKA Headquarters to lift the
restrictions, It was only after positive statements wars made
by the CG FROKA te the effect that he was a soldier and was
duty-bound to obey directives from higher hesdquarters and that
he expected gho same from his subordinate commanders that {¢t
hecame spparent to all ders that violations wonld be
reported and approp ' comumand action taken, Once commanders
accepted the fact that they were bound to obey the restraints and

“control, planning procesded in an orderly manner {n accordance
with Eighth U, 8, Army guidance, However, {t was readily
apparent that once the commanders were finally convinced that

—_—, 17
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_vestrictions on the use of defalianty within the DMZ would not
. "be relaxed, they lost all interest in the program and shifted
their intarest to projects which they considared more fmportant,
In an advisory visit te a ROK Corps beadquarters, the commandey
openly stated to the Senior Chemicql Advisorx, KMAG that he
could not understand why the United States would spend such a
_ large amount of maney for expensiva dafoliants and then wasts
tham by not allowing him to uss tiam in the DMZ where they
were needed and desived, However, in aimast the same breath,
he stated he was impressed with the results of Monuron and
desized to use additional quantities of Monuron in future
defoliant operationa.

B

10. (s) In spite of the apparent loss of intexzast by
commandaers, the Chamical Officers in the {lel4 were highly
motivated and enthusiastic cencerning the use of defoliants,
For them it was an apportunity to pyove that a technical service
was capable of providing operational support in a tactical
misaion, During the planning period, an outatapding training
program was conductsd an the use of defollants and the equip-
mant provided for the operation, Personne] turbulence during
the five month application phase neceasitated repatition of
training, consequently, all ROKA personnel who participated in

5 . the pﬁjoctn;g-ﬂ%d;qu-pr_opund. e e

(b) Initially, the main battle area (MBA) divisions
experienced difficulty in defoliant application’'in that a lack of
organization was evident, This was no doubt due to last minute
changas in the plans, the lack of command interest when it was
finally reslized the defoliants could not be utilized as desired,
and a reluctznce on the part of lower unit commanders to detall
their troops to this project when they had so many other high
priotity projecta confrenting them., Howsver, within a short
period following the igitial shaky start, the operation was
sdequately organiuad and, in general, followed tho planned
achedule in an orderly manner.

' (¢) The physical stamina of the individual Korean
goldier was remarkably demonstrated by the tedious and hard
1abor performed by troops in applyicg defoliants. Working Iin
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diﬂleult tezrain for long houxs, and transperting thelz eguipmaent
aand ‘matsrie] on their backe, they diligently performed their job
in the face of many dangers such.as uncharted minefieids and
even fxiendly boohy traps l.ltonlly undsr the noses of observing
North Koum trﬁdpl. D ,

"y OPERATIONAL CONB&DFRATIONB
#
1, Commmd. Control, and Coordination:
(a) Gensral

OV O 1« f m Chh{.. was: q,ulgmd u-pmlbmtr for.
technical assistance and supexvisien of the vegetation control
program by CG EUSA, This responeibility required KMAG to
assume an cperational mission, yet it is organized and staffed
anly to provide an sdvisery miasion. As of April 1968, there
were only four Chemical Corps Officers assigned to KMAG, two
in the Chemical Advisory Section, HQ KMAG, one aasigned to
Det L, KMAG and one assigned to Det F, KMAG, The Chemical
Advisoxy Det F KMAG s assigned specific logiatical advisory
duties and due to distance and travel limitations did not participate
in the m.lulon.

.. - ) o . - TR
"g'ﬂl-'.-'.. & I' 1-;,4 .," ....[I‘ :‘-" 1".‘ ,‘,‘ i I,’I‘ L’ . :“_{‘ . '."J,

(2) Aa atatcd ptcvloully, rusponnibillty for
Planning defollant operations was delegated to the Engineer EUSA
since that section had been originally tasked to make the fexei-
bility study, At the tims that the CG EUSA authorized the
application of defoliants and atipulated that ROKA troope apply
defoliants, the decision was made to task KMAG with supaervision
of the program. This was doae for several reasons; BG James
H. Batte, Senior Logistics Advisor, KMAG, as a Chemical
Corpa Officer, has had extensive expesience in many techaical
fislds of chemicsl operations; further, KMAQG is o subordinate
element of Elghth U, 8, Army, thus reducing administratively
the span of control, Exscution orders and implemanting
instructions of a directive nature wera released by PP Div., G-3
EUSA,- Other matters of an {nformative nature wers released
through Senior Chamicsl Advisor, HQ KMAG for the Chief, KMAG,
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(b} ;WAG Buperyi-lon

- (1) Guidance fram CC BUEA directsd that when-
evey snd wherever ROKA txoops applisd defollants, a KMAQG
. ' Tepresentative would he physically-presest ta previde technical
. aagistanee and guidence. KMAQ supsrvisery reaponsnanitlu
were dllchl.qod in the toucwtng mmmm

a In the { US Corps {QP), direct cupntvillon
of ROKA working teams was provided by Chamical Corps Qificers
and anlisted personnsl ansigned to the U, 5. 54th CBRE Detach-
~ mnent and the Chemical Section; 2d U, 8, Infantry Division, The
" “Diputy Chernlcal Adviscir,"HQ XMACG was placed an TDY to ™ *
HQ I US Carps (GP) and maintained daily contact with working
teams applying datouuu

- bIn tha FROKA area, KMAG supoxvisors
were detalled from sdvisory personnel assigned to the subordinate
detachments of Datuhmnt L, Detachmenta East, West,and
Center, .

L (2) To provide guidance for KMAG personnel
e n.e . ... sssigned supervision duties in defollant application and to pro~
T fer Lt s ol e fuzthe ¥ gl daned to ROK- ipplication’ teamiai*a comprehensive '
' Standing Operating Procedure for vegetation control was published

in bi-lingual format and distributed in sufficlent quantities to be

issued to working peysonnel, A copy of the SOP i atta.chad a8
Annex J,

(3) There weze somea problem araas congerning
KMAG supervision at the onset of defoliant applications which
can be attributed to last minute changes in plans and the fact
that U, -8, porsonnel monitoring a ROKA aparation was not
entirely palatabls to ROXA commanders, Initlally when it was
learned by ROKA commanders that KMAG supervision would -
be present throughout the antire oparation, a considerable sumber
of questions ware tactfully asked by ROKA personnsl as to why.
When it was finally realized that the KMAG porsonnsl were
assigred by higher headquarters to assist and guide the defoltation

. 20
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program, they were quldr.ly accepted as members of tho .
defoliation team and excellent relatisnships wers developed
at the working level, This, plus the fact that thexe was 2o
ssricus infuries, secidents or {ncidenta involving KMAGQ

. supexvisers, Indicates that the supeivigory role of the
opcnﬁu WS & SusCeas.

{4 ‘As a paraliel {s was oqually unpsiatable to
U.8. personnel in 1l US Coxpe that ROKA personnsl only would
maka astaal lm!‘m ﬂ‘ ddolhltl. a mission that U, 8
Chemical Corps persontiel are trained in and fully qualified to
. perform, However, as with ROKA personnsl, when it was-
38 e e . soealised that this was smisndatery requirement it was. m-pud
“a8 sugh, Only one aigaificant preblem developed, ' In the Rd’
U,8. Inf Div ares defoliant application was sonducted by panonnol
of the 98th ROK Regimeatal Combat Taam, Administrative delays
dus to ¢learance and agsess into axwas north of the Imjin River
plus the tims consumed traveling to and from application areas
aignificantly ingreased the time required to complete operations
. . in the divisfon ares; Uwse of U, 8, troops whose compounds are
(omr - located north of the Imjin River could have :adua.d the time
l uqu.lﬂd to apply ddolllntc.
e argyess T, W e g L e (’, 'mm& of MG ”lﬂlﬂ"ilibﬂ dldocmwt,...’-'r_ 1y
exart lts tolﬁ on the averall advisery function of Deta ot L,
KMAG, During the height of the defoliant operations, 15 June
through 1 July when a massive effort was molnted to apply -
defoliants pricr to the beginning of the ralny season, it was
estimated by Detachment L, that its advisory function was
reducad by T0% in order to accomplish its suparvisory padgaien
over FROKA defollant operations,

2. Intelligence Implications:

(s) 1t has béan assumed the the North Koreans would
use any vegetation centrol program in or adjacent to the DMZ
as the basls on which to chargs the UNC with violating the
Armistice Agresment and further wounld probably chazge that
the use of defaliunts would be either "chemical" or "germ"
warfare similar to charges by North Vietnam resulting from
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+ . .- the empleymant of defoliants in Vietnam, On 12 January 1968, .
Bews releases originating from the ROK Ministry of National
Defense openly indicated the ROK Government's intention to
employ defoliants in the DME area (Fig II.I), Though not

. acknowladged by the United Nations Coramand, those releases
provided a factual test of ROK, North Korean, and third-country
reastion. As of this date, the oply reaction that has been
reglatered was at a meeting of thp Military Armistice Commission

as disgussed in the 22 January 1968 Stars and Stripes news
release (Fig 11-2),

. . {b) Within ROKA,.all information sancszning defoliation
guPlans and operstions.were alassified as-"SECRET" with linited --
distribution on a need-to-know basis. Dafoliant application teams
employed deceptive measures in those areas under observation
from Noith Korean outposts by labeling equipment and supplies
with the code words “"CORN" for Monuron, "RICE" for Agent

Blue, and "BEANS" for Agent Orange to give the impression that
the working teams wezre planting crops,

(c) In mid-July, one EM of a FROKA unit that hed
been assigned to a defoliant application team defected te North
rea, however, there has been no information which would in-
qdicate that he revealed:defoliationpluns to-the-North Koresns. - - i

(d) As of this date, there has beeg no reported
indication: that North Korea is aware of the teating and subseqguent
application of defollants. Fresent indications are that the North
Koreans have not exploited the uss of defoliants in the vicinity of
the DMZ by UNC personnel,

' .

*
" 3. Coverage Accomplished (see Annex K): Although the
total requirement of priority application tetaled 24,115 acres.
The quantities of defoliznt materials recalived provided a
coverage capability of only 19,984 acres. Based on reports
submitted from I U8 Corps (GP) and FROKA, a total of 18,150

¥es wors reported covered which reflects a shortfall of 1,834

acres, This discrepancy in reported coverage can be explained
by several considerati o follow: .
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(a) Field expedient methods of mixing and applying
resulted in rough appreximation, For sxample, in
FROKA it appears that the average actual application rate
_vazied for each agent as follows: . -

"Afent:" " Recommended Application Rats Average Application Rate

T Mmron | 259 lbs per ac:‘o‘ 98 1bs par acre :
Orange . 3 gallons per acre 3.3 gallons par acre
Blus 3 galions per acre - 5.8 gallone per acre

(b) Areas treated with defoliante ware not measurad

i qg.'ig Foximatad as'acre plots but were visually estimated as 100

*¥i8tk 6730 metax wids stripa bused on the priority deslgeation
i of the area, s
(c) In.the case of Momron applications, the low
Rverage application rete could be responsible along with the lack
of rain for the delayed responge time seen in Monuron treatsd
areas, In the case of Orange and Blua, it appears that there
were slightly heavy spplications which may accuunt for the
extremely rapid responses gained from these agents,

. (a} Cost estimates of defoliation operations were
developed from statistics obtained in actual defoliant applications
in a 44 day period in which 3,345 ROKA personnel were engaged
in applying defoliants over an area of 1, 658 acyea.

. 3 (b} Cost astimates of manual clearing were develaped
from data obtained by FROKA from manual clearing operationa
in the summer of 1967 in which 425 square kilometeros were
clearad at the expense of approximately 600,000 man days cver a
30 day period, G :

. (c) Estimates of both funded and unfunded costs
indicate that clearing vegetation by the application of ddfoliants
can be aceomplished at a total cost of $165 per acxe. If the cost
of ;!.!?ﬁpr.fi'-h" i# funded on the assumption that the labor force
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T in a.lurc ;nlhblmmd will lu uged as the uqdnmont digtaten,
then the average cost of ddolhnh is sotimated aw $63 and T10
manheurs pay acrd,

. {d) A compuriaon of u:hniqma and regultant costa
and manpower per acre revaal the following comparison (See
. AM u)l ' . ' ‘ .

* ' o
{1) Funded and unfunded cost sstimates:

oe_l_:_n;gu- Cost Par Aéu Man Hours Expended
T N mm -vﬁ‘,p-'- ‘0, ll;(th 01’ ‘e*‘.’\ L RS B '_4. Séﬁy-ﬂﬂﬂ-ﬁ« ee i ™

Defolinnts - $168 (3, 458-sores} . - 1,177,440

(2) F\n_:dod Costs Onlys

Technique &ost Per Acre Man Hours Per Acre
) Mavusl None , 4,6
G Defoliints  $63 (average) 710

(o) Regardless of which method of vegetation clear-

rather than eosts o that ROKA Farces are faced with many high
priority projects such ag Mnin Battla Arsa construction and
hardening of defensive positions which require a staggering amount
of manpowar to accomplish) consequantly, the use of military
labor rasults Iz & significant decreana ip military operations due
to the impact of committing troop labor o such tasks,

(f) The conditions In Kores pertulning to acceseibility,
working hasards (duo to minefields, and obstacles), vegetation
and practicability {due to cost, labor and managemant) appear to
dictate that ne one miethod of clearing vegetation is best, A
propsy amalgamation of three methods: manual, mechanical and
defoliants appear to be the baat technique of vagatation clearancs,
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2, That clsared aress to improve visibliity, increane
contrast for night vision devicas, and the reduction of cover
‘ and concealment for inflltration arg an evsentis] requirement
in the DMZ Segurity Systam,

b. Monuyoen applications !;a#hn vieinity of the DMZ Becurity
System fange contributed significantly to the strengthening of
the defensive capability along the fence line. Howaver, removal
of vegstatlon cover may cause aroslon problems in the future,

o e e w0 mBen That theaffectaef Agents Blue and Orange . weran naguted
by regrowth of vagetation in those areas that defolistion was not
followed up by controlled burning, The application of these
agents in areas other than the DMZ fance tyacs was of doubtful
tactical value, In addition, the drenchinyg of vegetation with Agent -

1 Orange /oil mixture and the use of Orange on grassy areas were

s wasts of time and efforxt,

" d. That the use of defoliants was & costly program of
marginal success bocause:

S TR e e o Lo Resteatats. and controls precluded the application. . .
of defoliants aorth of the southern houndasy of the DMZ along
the most logical approach routes and clearly the most desirable
location for their use from the tactical point bf view: As »
result, a fesource that could have had & very faverable Impact
from a tactical viewpoint was expended at considerable time and
effart in far loss oritical areas,

2. The political value of the project was neguted when,
after providing the defoliants and selling the program to ROKA, _
the use of defoliants was restricted to the point where commanders -
lost interest i the project and turnad their support and interest -
to other priority projects, Additionally, U. 8. military personnel
were usad to monitor and veport on the activities of the ROKA
Forces, Although {t is felt that the rapport of the advisore

, counterpart relationship did not suffer under this arrangement,
there were some minor feelings of mistvust at times,
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- That dus to & last mimcte changs In the type of defoliant : f
! allocated, there exists a reqnizement to continue eontrel of :
vegstation by the use of 3 soil applied defoliant to the remaining

6,240 acres along the DMZ Security System trace,

-, £, That KMAG suporvislen of the defoliation program
' - sevarly tasked the overall advisory miwsion to the point that

the Detachment L advisoyy d!orljvu reduced by 70% during
the peak of the aperation,

§. That the ground application of defollants requires s
P massive amount of manpywer and time, In addition, in the aase
A B o e O Ageats Orange and Rlue, the dilution, mixing, and Houid ..., .
i ' spray raduced the overall effectiveness of the defolixnte and
led to significant regrowth of vegatation, '

B. That there bas been no reported indication that Noxth
Kores 18 aware of the use of defoliants and there have bean no
attempts by North Kozea to make a political harvest of propaganda .
. by accusing the UNC of Armistice violations or the accusations
(_.,r of employing "chemicai™ or "Igloioglca.l" warfare as was anticipated,

. i. That the serial application of defoliani;s, particularly
P g e opelletized defollants, sie fepsible and desizable for use 1m thosqsr «iv ~. . p
~ areas adjacent to the, DMZ Security System fence under carefully

controlled conditions and under the proper meteorologleal
conditions, '

Jo That the estimated cost of defollant operations Is $63 and
710 man hours per acre,

ke That ineofar as a combination of practicability and costs
ars concerned, neither clearing by the use of defollants nor tha
clearing by manual means can stand alone due to the conpideration
of weathaz, terrain, vegetation, and ensmy and fxiendly
capabilities, A careful combinsticn of the two mathods ualng the
. baest ene for specific problem areas appear to ba practical, J
. reasonably expensive, yet within the curvent capability of the
United Nations Command in man and equipment, '
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1. That the etipulation that ROKA Armed Farces enly gould
maks actual application of defoliants considarably slowed down
application progress in the U, 8, 2nd Infantry Div. area,

m. That supervision and monftoring of the operational
" aspacts of defoliant applications should be cenducted by & head-
e quartars adequatoly staffed to peyform an opsrations) mission
* with the technical guidance of qualifiad staff chemieal officers,

i IV, (C) CONCLUS ONg:
. L T1 LIRALITR SRR -;"t.-\. bl ,--'h:pa.fu YR NN (I WA I-'b\:'»--"- 'ty
&, Thare is a nesd ts cantinue the control of vegetation alang
the DM Gecurity Syétem feace and to extend this control beyond
the tohtﬁi‘ﬁ'li?uiﬂi"r'f"té'lnélddd"th’i"ii&‘ﬁ:’ipglc_ai approach routes
and othér Tocations withintha DMZ {0 deny enemy infiltrators
the usa of vegetation for éoveiand ¢oncealment.

b, The tse of defoliants in conjunction with manual and
. mochanieal clearing means in practicabls, manageable and
g politically acceptable and if appropriate defoliant materials are
B e Tk B v B o o T e suzgent capability of this command,
B c. The use of Monuron significantly cantributed to the

strengthening of defensive capabilities along the DMZ Secuxity
l Systam trace,

d, Tha use of Agents Orange and Blue in areas other than
the DMZ fenee line located to the rear of the South tape contributed
verxy little to lmproving defensive positions, '

e. Ths application of defoliants by ground means is difficult,
expensive and requires a staggering amount of manpower,
Carefully controllad serial application would reduce the tirae
and fnanpower required’and in the case of Agents Orange and
Blue would result in & more affective response,

» . 27

.




BEST COPY

s
ued ]
g - ¢
uft

-~
S
i

E‘. 1""'_I '-'.tx_'.*-':"-'. > O

.- . =t
- TR SR

LI SIS AT 2 P

e. That sction be {nitinted to procure three sach -~ %\

AGRINAUTICS Aerial Spray Systems (FSN 3740-866-4481) [

Equipment should be delivered ASAP eo that necessary training
can be gonducted prior to actual application operations, It
is further recommended that spray squipment be atlocated on

the following basim

FROKA - 1 Unit ‘;'
1 U8 Corps (Gp} - 1 Unit

Ruom - 1 Unit

B R Thﬁi&uﬁ"ildoﬂu.tianhﬁéjo'cﬁﬁo“l.l'x'pe:;‘lle'('l bytl;n:l." '

quarters staffed to support an operational mission with the
guidance of staff chemical perxsonnsl,

g« That ROKA units be authorizxed to apply defoliants ssithout
the direct suparvision of U. 5. personnsl and that U, S, units
be allowed to make applications as required,

29
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7 ©°  AGEIB Teshnical Charectertatics of Herblefdes (U)

1. (V) Chemioal cwntrol of vegetstion and follage has been an secepted -
Agrisultursl prastice for & number of Years, The various chamjcal
hertdoides that are commonly used for this purposs are classified
Agcording to their effests as follows:

8. Dessfoants &re chemicals which rapidly dvy up folisge osusing I
the leaves to fall off of treated vegetation, Dessication oan be
sf{footivaly ueed to. prepare vegstation for cmtrelled burning during
the growing weagan, N _
. # -
b, Rerbicides are chemlaals which are absorbed into the plant
_ Inhibditing growth and eventually killing the plant, Initial plant e
' response ia that the leaves and stems of the plant begin to die first {
causing the plant to be "defoliated®, The second reaponse is the '
eventudl death of the plent which may oscur two to three wesks latesr.

| ¢y Soil applied herbicides are chemicals that are placed into the

ecll and are absorbed through the plant root sywtem and then treas-

t;e:::d throughout the plant causing defoliation and eventusl killing
ﬂ‘nb.

2. (V) As & common meaningful desigmation and to prevent confusion

‘ the term "defolisnt" rether than the term dessicant, herbieide, ete
has bean uwed throughout all briefings, correspandeice and directives
pertaining to the Vegetation Control Program 0Y 1568,

3. (U) Spraying defolisnts as & mess of improving both horiseatal

and vertisal. viaibility vhere vegetation is denss has beecme an g

ucogt«l prestice in military operstions in Vietnsn, Ressarvh, which

hag been gonducted for more than 20 yoars at the U3 Ay Biologioald

Iaborstories, Fort Uetrick, Msryland, has been gonfirmed for its use
on & large scale, for certain defolisnts by thelr successful uee during _
the past six years in Vietnam. In Vietnam the military worth of :
herbicides as & new military veapon hes been proven, The improvemert :
of air-to-ground and grownd-to-ground visibility has ungoversd enemy
positions, permitted observation of liis movemmts and ham besn & primary

_ fector In reducing the inoidence of ambughes with a pesultant sving of
’ lives of allled militery personnel, : '

he (U) The defoliasts that have been umed 1n Kores have baen in use
in the United States for over 20 years, They sre svailable comsereinl-
1y in the United States wunder & variety of trede names at most .seed
stares, garden shops aud furs eupply stares. In the sumer of 1967 a !
commercial variety of 2,4 D was sold 4n the YONGSAY FX Garden Shop,
Mthough the use of defoliants L& recognised and 1s taught at

. agricultuyal colleges in Korea they are not generally used in

o 8griculture in Kores dus to the relstive expense of the sgtive

, *~ ingredients and the plethore of cheap menual labor,

mremi rma B ———— v ———
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S. (U) In order to aveid misunderstandings on whai sdn be scocmplished, -
by the use of defoldmts on vegetaticn, it should be borne in mind that .
the utlimate effest of the shemicals will be to provide & vegetaticn
i e 15 Semietay s s wik e fo oy b
ege ¢ [ 'y ] ors Yy
temporarily defolisted and later refoliate. In any dese the chemiosls
do not emes the vegetation to vanish, ,The trunks and brnshes of
trees, for exAxple, vemain in place witil removed by mAn or nature.

In any case the chexigals do not chuse the vegetation to vanish.

The trunks and lranches of trees, for' gxample, remain in plage until

‘ removed by wen or nature. In Vietnam,fit has been noted that vhem

trees 50 to 100 fest high wers defolisted ly aerial sprey, there vas

sa inarease of appmdmg&; 808 in vertioal visidility and horisontal
vigibility vas improved .

6o (U) Ag 8 result of tests and deta cbtained_from defoliant opera-
tions inVietiaa and field svelustion in Korea as well &s regomwendations
tiom the US Ary RlcToglea) laboratertes, Port Detrigk, Mrylend the
following defollsats were selected for 4se in KereAd

a, Agent Orenge: A 50150 mixture of normal butyl esters of 2,4~
dighmwl«t!.n acid (2,4-D) snd 2,4, S-tripheoxytcetic soid (2, &4,
5T), It 13 & systemic plant poisen which when absorbed into the plant
through foliege and translosmted throughout the plént csuses & rapid
withering followed by death of the plant within 2 to 3 weeks, It is
specifin for trosd lesf plants and is effective sgainst most trees dnd
voody brush ineluding evergreens, locust end scrub osk, Cenorally
speaking narrow leal plants which include most graeses sre not affected
ty Agent Orange. Effestive defolistion &nd desth of mest susceptible
vegetation otn be expested from an application rate of three gallons

of sotive agmt per acre. Agent Orfnge wus applied as a liquid spray
and was mixed with No 1 diesel oil at a rate of 3'gallons of Orange to
50 galléns oil for spray of a one acre srea. Agent Orange 1s relatively
non tomcte snd no danger exists to warm blooded animals in coanection
with 1te handling snd application, Figurs Fel illustrate the vegstation
cover along & rosd near the DMZ. Figures £.2 illustrate the same ares
after treatment with Agent Orange.

b. Agent Bluet A liquid formulation of cacodylic meid known ’
commercially as PHITAR 560G, It is used for the rapid dessication, or
drying cut, of the leaves of woody and grassy growth, particularly
narrow leaf growth such as armual end poremnial grasses. It Bas an
extremely fast response 4ime of 3 to 5 days for this type of vegetation
and is espesially affective in preparing vegetation of & high water
content for controlled burning. Rige and other cereal grain crops
belonging to the narrow leaf family of plants are extremely sansitive to
this agent, in fact Blue has been used in Vietnam as & specific agent
to destroy Viet Cong rice crops, Agent Blue is applied &s @ liquid
spray and ie aixe¢ -ith water at a ratio of 3 galleus of Elue to 50
gallans of water .- - application to a ane acre area, Figure -3 shown

E-2
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a possible anbush area sdjsoent to & tectical reed Figure I-h v the |
saze ares follewing spplication of Agent Hiue,

6. Momurom UROX 227 ‘Thie agent is & pelletised salid eontaining
272 YHomuron trichloreasetic ecid and is an all parpose sexi-pormaent
woll applied herddeide, It is effective for the iomg term oontrel
of perwnnial apd snoual grasses, vines, trotdleaf weeds, trees and
woody plants. This sgent is spresd by habd or mechanicsl broadesst
in the sane fashion as palletised fertiliser end is applied to the
soil immediately prior to er at the bsglaning of the growing eeason,
Onee spplied to the sall Mawren slowly siissclves and 1s abaorbed into
the soil where it 4s sbsorbed into the root systems of plants sand is
further translecated throughout the plant edusing defoliation and
sventual killing of the plent, Bainfall is required to dissolve the
pallets and csuee sbsorption into the soilg therefore, tvo to throe
moaths may be required before & visible effect of the agent msy be
obssrved. Once Applied to the soil Monuron is expocted to be effective
for wp ta two growing seasons, It 1s comparitively nea-toxis sad no
dunger «xists to'man or snimals in tiandling and application.

%o 11lustrate the effect of Monuron URGL the tres in Flgure E=§ vas
Lroated with & basal application on 10 April 1968. Figure E-6 shows
that ae of 3 July 1968 the lezves were browning and the tree was begin-
ning to dis in oontrest to the flly developed folisge of adjeoent un—
trested vegetotion, ;

- .
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 The story ofAgent Orange

Agent Crangn was sprayed In Vininam kom 185571 lo ramove laaves from krsas and [0 dostroy craps
Many Amerians neposed lo disvin, Agant Orangn's concer cauting byproduct, eufiac hanlth probloma
11 Viatotans Adminisialion will relance now regulations lor damage auits this talf
Hren lg o inok at the Agan) Orangne siory

8 Biack 21033 on map show where Ager Ocangé was eprayed

How much Agent Orange was used
The Air Forep's Oparaion Manch Hand speaynd
1 3 emilfion galtons of Agant Orange lom
1965 7§ Tho Army. Havy ond Marlnas
alwa ~prayed an undetorminad

Vot al Agant Oranga

Agent Orange timeline
Mnjor avenls aver tha las) 27 yesrs,

U S mililaty test smays Agents
1362 Pl and Prrplo In Vintnms
1965 § U.S mitary bngins speaying

Agents Orangn, Whiin nnd Blue

1965 U8 toap: lold Agent Diangn
4 non torie

1968 § U.S. military sprays 12,000 gatlons
ol Agant Orange In Korea

1977 § Vietnam valeran sues
manularwers of Agan| Crange; L
stochplta bumed ovar the Pacif:~ Othars mathods of

Ocean spraying
T978 § TV progrom discuaas Agent Orangs

1979 f Envhonmental Protection Agency v.mcml
bans diown; Congrass begins A £
hentings u’: Involumiary sxposure; w
b passed io dasign Agent
Changn shrdy Heticoptet

1980 § VA stans Exposurn Valldation Siudy m

Prasident signs bil evpanding VA
1981 sty 1o Inchude other Troops
sivironmental hazards in Viatnam

1982 § Cenless lor Disaasn Controd (COC) | Symploms of possible contaminallon

slon Vietnam Frpmdancn Study

on hsalfly — Onpression, sleop bicld d

disovdars, lach of drive, Hethie E: use — e

VA hanstars Exposure Validation guitnests of roge Ml Agent Pink B Digqual apon
1983 Slucly 1o CNE: Preckiant signs 5 B Sencifvity 1o ighl =mm gm =$;=m‘d =:m{ m;?e

$54 mittion lunching bill; Al: Forcn —— I..T;m,d sight B Dinoxol M n 98 Agani Blus

telaisas rapod on =penying . ot hoaring M Tiinoro! 8 Diuron

miszlons === Shkin condilians

Dioyeby taciuiets criile gut of Phased 'es““n |

ERD PNt 5 A L B4: 1 ien \ad In s IV

1984 cornt $£B0 anilficns bl £raind IEZ S clamicols ipvjed In Cem:

Cordiovasculnr disordars | 1050 85 Tactic for wartarn

g "~ Abmormal heidness 1988-T1: Used In war zones, nol pepulation
= Naspiratory probl
1aR7 § CUG cancols Exposue Wiidalion oih i eantors
. Smidy nfim spending $43 milion e ol Vietnam veteran facts

190R § CUC completes Vielnam I'at or carbohydiate W 2.5 milkon exposed o dioxin

g 1B 255,000 fed d. ciaims 1]
Exporience Stxly malsbolism chrordars { Orings m durmw
19 Cangrass lnvestignlas COC's B 230,000 aequostnd tha VA o
A9 cancnliing Exposure Vilidation Wrinary boc! disordors wxaming them for dioxin potsoning
Surdy Ploduced san dive, 1 35,000 filed ciaims with the VA,
Impotmnce titing Apeni Otangn e
™ Wasknoss of Dld you know?
LA R FDAbarnod hasactiorolena i soeps
Fritgue amt dondrrants in 1972 sa H
S )T Cungrens Veloras Adb iralton, Wikt Soldee Harvoisnnss contxined doxin
R R ey “wwgwm u:s_‘:;‘r;;:: g : i Ageryl Orange was epraysd along ths
Faned O ":.%k:--u " Donane Conrt ém Bath dﬂl:':s . us.cs border until 1977
b R R i ot P Miscuinges/siiibiihs @ 1 igh leveis of dion ara bn the laod
LT, m;:"mt-'::mm Lt Humbnass in cgg'l:‘l In South Visinam.
3 fingers and Inas
[]

.-
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Alany, 5 3

St bare §0 AN

Vei who served in Kored says A

£ The chemical was sprayed in Korea's

DMZ by its troops.

iy Petor Wolirwein
SLan arar

h AYLNA — When Rt Mahg-
ney bral ren lladgtin’'s lympkoma 2
veehde wgn. e boi gams vy leng
and emremely grm oncolepicxi
L= N

s caneer =ay clawicied as she
“s1age 4 £33, 35d ptage 4 c4v@ are
rot suppascd Lo e ver; feng

How ihe 14 vear-oid fcnzenu of

this town -1 i the ridele of another
wptull tgaL The 33kes are not
tanecs's leand-death wagee, but
Wakoney 13 nlll facibg lermidable
PPPRSINIER: §AVEEIMENt Eureauraty
eombned win consiocralie Risiar-
cal and wegical once:tabnty
Maligney 5 § Vietnam.cra Army
vet who beheves his canctr was
caysed by ¢xpoture o Ageat Crange,
the diorin laced chemicsl that
Americans uged 1o defollate the

jungle.

His lsim m2¥ mol seem %
remarkable, Ay ol L ), some
36,250 veterats had liled clati-g lor
povernnent COVETIEE {gr permens
conngeicd  dizabilllies goused by
Agent Orsnge. Coversge bas been
granicd Io 22,623 of Lem, sceording
th Linda Sialvey, 3 spokeswoman for
the Ceporiment of Veeran Alisire
in Washinglon.

Bul Mahonty nevar 30 much 23 st
an Asmy boot {n Vielaam,

He and & sadre of gther veleTa s
from 3cross the -couniry belleve
their,badies were astaulied chemi-

jeally by Asml Orange over 2
“thpusand  mides away In Morea.
1 Agect Drange was used 1o rid the
¢ hills of the demHitarized zone he-
tweens Natth and Souwsh Kored, they
1 Contend.

Maboney 314 the DMZ was 3
i "free-flre 20ne,” and his ynit wag
lotd several times not (o shoat 4
" frignd'y 1roops spreading the cheml.
cal.

“We were living whers the
sprayed.” said Mahaoncy, whesg §
=3 a foward objerver wal lo guide
artliiery flre i tate he North
Kereans ever attacked.

Denver Combs,  dircelar of a

veterans centler in Cayion, Onio. has

. been a dogged advocane for Mahnn::-

and other vels. Cembs and Ric
Morrow, 3 DMZ vet of thi Vietnam
War vintsge who used Lo live in e
Dayton arex. bomberded the Penta.
gon with irecdom of information
requesis.

‘Tbe records rickled out. -1 don'i
{hink they wanled to opcn up anoiher
<an of worms.” Comix sald

SU, be betieves the final resule iy
‘selid proof that up 1o 12.000 Armeris
-€an soldiars might have been cxe
. poawd 10 Agent Orange between 1963
anl 1974, when [ was used In Korea,
: Mow for the Cateh.22z.

Untll recently, only "It country®
{Viemam veis were considered etigi.
-ble for any kind of Agant Crange
Im-m. “It yau had one hour in

 Vietham, you wers coversd,” sald

Mahsney, who has & thick file of
cprespondence Lhat dead ends in
jections.

"Bt Preaidest Busk gigned 4 maw
13w carlier this year that ertended
disaddilty beneflts 1o veterany wilh
condliions related 1o Agert Qrange,
The way Combn and olhers read It
the Horesn DMZ ves gre covered.

*As of now_ they ate bafag consid.
ered just Lhke they are Vietnam
vets,” 1ol Combs.

But Stalvey the VA spokeawaman,
13id the proposed rule changes
siememing (rom ihat law treal non.
Vietnam veus quite d:ferestly.

For onc (hing, the buzdes of proof
Is 20 the DMZ vets 1a show thay they
were exposed. she eaid.

The llst af covered cundivions is
alan different. accurding to Stalvey,
Only Viewnam veis can goo servicr.
conincricd coverage for soittizpue
1areemas, non Hodgking lymphoma
and chleracne.

Becsuse the scivnudie ks to
Agent Orange are motc 1onwous.
anh Vicinam veterans suffcring
from namelindghin 4 hmphoing am
chlorac 41l ROt ke eligible fae abe

gent Orange did ha

rm

2y

Haaank

Asshs
SRTRIRY)

)

b

there ic

‘. Timies thnlen ohe1e By Lusnne M
KOREAN MEMENTO - Bil Mahoney ol Miskayuna, 3 vetiran
argues & aiint in Kores gave him an Agent Orange-induced canzer,

Agent Utange dhabiliy stnetits, she
s2id,

Besldes, it [s "rathir wnfikety”

LAmencan saldiers sulicres aignid:.

cant Agemy Orange expoture in
Kares. Sualvey ezick Korean troons
apread the Serbiclde.

€y Lreatments 19 yoars age
BeS 3 salary of about 340600 ax »
persanael sdminisitator for tng
Department of Ciwil Service.

*He it mnl pursuiag this c3se tor
the msaey, he s Il thinks cf
mughl resnlh n sanic early agnosta

Told ol Salvay’s opirian, Mannzey
w3 iheenved, “Se Becavse | owagn)
adnunisteriag I, 1 wag nal allegieg
o what [ wag living in?” be tnd,

Aahoney kae beea “healihy 1y
horse™ sanre Brg guceedsiv) cheray.

[ LT hw g ol
weirrane

. TWRA L any warreebsdenn T tahe
nes acded, " lan theee aught be @
il o7 ethigx puys et t hnav
ELUCINE R

Early test resulis show
no firehouse air problen

By Yarone Rav
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. stationed'outsid
~ply; for VA disabill w-bedeﬂtstﬁat ;
d.. :Combs saldican:run fromfsfm'to _*-r
b s T e

. pioisoning? Rty AT iged o wag: 8
-w’rhEoArmysaidit'didnfb _clei_?oﬁ-*twﬁenhereceived.a.an-pa&gév

¢ lantsinKores. ... _$ations, Control . Plan’™
. When MoOrrow; then tmnsplant- beendec],assiﬁedin
Tefuse That- pIATTRSGIL 2 Ei*em; Omngg

:,ﬁed.tomm:hlgan,was an exX-

amination by, Veteran’s:’ mins mmg
‘I:rajﬂon: octors forAgent m used m" : i




Chemical
sprayed

“in Korea

VIASHINGTON (AP}
— Hoewly declussilicd
I'entngon recoads  shove
that Agent. Orunge, the
Ierblvicle umder lnvoestl-
gation o o henlth huzard
to (s exposed to it in
Vietnum, olso was
aprayed in Kuren,

.%ﬂ. llonald W,
Young, chalrmon of
the Natlonnl  Veterany
*f'usk Force on Agont Or-
inge. Tle ubtolned tiem
heough 8 Freedom of |,

Information Act request.

LR

! pUrpOse  wis
1o distoursge infiltratiun
from Morily Kueen, !

DeYoung said ey
was the Dist scknowl. |
adpgmuent by the.milltary
Uit - Apent Oennple wis
widely spriyml in gasices i
uther thum Victhum,

-




AGENT 8
CLASSTVICATION:
CHEMICAL COMPOST TION:

EFFECTED VEGTTATION:

DURATICR OF
7S5
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