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L. •  BACKGROUND, 

Zt 

1. In 1963, CO I US Carpi. (GP) proposed the use of 
herbicides in the DMZ to improve observation and fields of 
fire and to deirr hostile forces the conceaLment provided by 
vegetation. A feasibility study was requested and ultimately 
previded by the U. 'S. Array Biological Laboratories. Fart 

Thliiitudt ticoniribinded-that aPplitatiOnr • 
of herbicides be made using C-123 siircraft. Due to the 
possibility of accusations of armistice violations, and a 
resulting potential propaganda harvest by the Cortumunist 
approval was denied by CINCUNC. However, the then ROE VI 
Corps Chemical Officer has reported that in late 19 63  a small 
quantity at a commercial herbicide (2,4.1)) was used in selected 
areas such as  observation poste _and guard posts to cle.ar.fiolds 
of the. Lacking specific technical guidance, ROKA forces 
applied 2.4,D to grassy areas unaware that 2,4, D is specific 

.for.broadleaf .vogetatione.!iid or no effect upon annual 
l'-!andPerinaall'gritiiee... • .; , 

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 certain chemicals, i.e. Post Engineer R&U herbicides and 
TO/E equipment were already on-hand and capable of employment. 
The request was staffed and once again denied due to possible 
adverse North Korean or third-country reactions. • 

3. In early 1967, as part of a general review of the DMZ 
defenses. UNG/USFK fcnind that cover. provided North Korean 
isifiltration or raiding patties by the vegetation within the DMZ 
Ind contiguous areas, had grown unencumbered since the 
Armistice and WILS an important part of the DMZ defensive 
problihn. Dense uncontrolled .growth significantly hampers UNC 
defensiVe 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 hampered. It was decided to study how 
best to control vegetation, provide selected cleared areas and 
yet stay within the Armistice agreement. Various means in-
cluding hand clearing, mechanical clearing, and use of 
herbicides were studied with regards to effectiveness, initial 
and recurring coots, and other pecortinent factors to include 
adverse Communist and third-country reactions. As part of 
this evaluation, tests of herbicides were conducted in small 
selected 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 Line. 

4. The planning for the herbicide testing in Korea 
revealed the desirability of obtaining State Department approval 
of the program. This approval was requested by a Country team 
message. Numerous messages were dispatched during the 
period May through September 1967. During this period, the 
political implications were carefully analyzed and the U. S. 
Mission to the United Nations (USUN) was contacted for comment. 

ss: Based on USUN support and Country team assurance that political 
implicatiotts were manageable. Secretary of State, in September 
1967, authorized discussion of the program with the ROK 
Government. These discussions provided the acceptance of  the 
program by the ROK  Prime Minister and on 20 September 1967, 
permission for herbicide testing in Korea  was granied 

5. As a result of the 20 September 1967 State Department 
Authority to implement herbicide testing plans, HQ Eighth U.S. 
Army (EUSA) issued implementing instructions to First ROK Army 
(FROKA) and I US Corps (GP) to make test applications of avail-
able herbicides Monuron (Telvar) and 2.4.13 on flat terrain (2nd 
US Inf Div) and in the mountains (21st ROK Inf Div). Despite the 
lateness of the growing season, it was decided that these appli-
cations were necessary in order to train personnel, evaluate 
available dispensing equipment, test North Korean, ROK and third-
country reactions. A summary of test results is attached as 
Aitinex A. 
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6. Based on the assumption that Secretaries of State •• 
and Defense would approve a herbicide program in Korea and 

US Corps (GP) were alerted on 16 January 1968 to initiate-. 
pluming for a comprehensive vegetation control program.".' 

7. On 4 March  1968, COMUSKOREA was autho_fiaed 
to employ he-WM:des as part of he vegetation 

iiiil 
control program 

Itorea. To preclude- the -iigitilify-a -u-iitivorab- relFropaganda 
and to insure  that dUallants would be properFi emplayedWiih 
a margin of safety, CO EMU directed that the followin- rre-
straints be placed on the vegetation control program (Annex B, 
appendix 1): 

- ••••••!-, •• 
(a) Defoliants will  not be employed North of the 

qouthern boundarl",  of  

(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 or when rain is expected within 12 hours after 
application. 

•;• 
1(d) Extreme caution will be exercised to avoid 

damage to food crop.. 

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

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

B. Planning Conferences were held on 3-4 Marc 11  1968 
12heE

s
ngineer Operations Division EUSA  to review FROKA  

US and 1 Corps (GP) plans and to coordinate details for antici-

 

pated implementation. Action personnel from EUSA 0-3, G-4. 
and Engineer, HQ KMAG, Det L KM.AG, HQ FROICA, HQ I US 
Corps (GP) and HQ 2nd' US La Division attended the conference. 
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As a result of the planning conferences, detailed plans were 
approved and an 10 March 1968. the ZUSA directive for the 
Vegetation Control Program cy68(u) was released with 
Instructions to implement an order (Annex B. appendix I). 

9. By  20 March 1968, material and  equipment began 
to arrive In  the country and in an orderly manner was 
distributediotward  to  using untti.—M-this point, cueing 
information was revoked-train supply a:gentles In CONUS 
concerning the soil-apjiliald'hiiibleide,- Monuron:Thil—oliginal 
CIGCOREP requirement requested UROX 21. however, EUSA 
G-4 was informed that Monurim.(Telvar) was being shipped. 

-Since there is await difference-IA.4h* amount of active. 
ingredient in Telvar and UROX. 22, different application rates 
are used: therefore, 150 lbs of UROX 22 per acre as compared 
with 50 lbs of Telvar per acre. Accordingly, plans and 
allocations were .quickly change& However, on 8 April 1968, 
*applies of Monuron arrived in Korea and were confirmed as 
UROX 22, a pelletized form of Monuron. 

to. In mid March, comprehensive briefings on vegetation 
control including technical information on herbicides, means of 
application, and expected results were presented to key 

-.personnel of Mips Corps (UP) and ?dad IJS.,Ini Division- by,-
Senior Chemical Advisor. headquarters, KMAG. These 
briefing ek specifically presented the restraints and controls 
directed by JCS and CINC/UNC. The Chemical Advisor, 
Detachment L, KMAG presented identical briefings in bilingual 
format to key personnel of HQ FROKA, each ROK Corps HQ, 
and KMAG Detachments West, Center, and East. 

U. On 31 March 1968, CG EUSA ordered implementation 
of the Vegetation Control Program CY68 to be initiated on or 
about 15 April 1968 (Annex 13, appendix 2).. 

b. GENERAL: 

it. In March 1967, at the direction of the CG EUSA, a 
study group was organized for the purpose of conducting a study 
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,•• to altiltit,itheasilies, cleating vegetation and • • 
foliage IMIeiestignotiti to4suillienriedlatsly ichtth Of tit* 
southern bounden* at the 13142.; The ICUS,. Engineer vras.assignad 
respensileility ler this task and was assisted as required ley 
representatives:lianalCUSA CP3,...51-4,... and 104.14. As defoliation 
was included.as a part of the CICIObbREP plan. -which was 
actioned prior t toniplition•ef qui *hay' groups findings, a 
foral dettnrinutted•ittody .was eavw staffed'nor published. The 
decision to eraplaYiltefoltents overtook the:need 'for staffing the 
shaft however, it has hien retained in the Operations Division, 
EUSA Engineer Seat* for historical value in two complete copies. 
It .13acbeett *ssdu a. refersens..dociument in.the.prepttratien of . 

" :•• 10) I,  • 
. . 

lb. Althoughithe EWA Engineer Study was neither staffed 
nor publlehed. its primary conclusion was that the.  us. of 
chemical control of vegetation along the DMZ, I conjunction 
with manual and raschtutical means, is practiCal, raanageable, 
politically acceptable, and if appropriate chemicals are supplied 
Ii within the current capability of =SA and the Republic of 
Korea Army. The comparison of teohniquee and resultant 
estimated costs in funds • and manpower revealed the following 
comparison (Annex C, Comparison and Estimated Costing of 

T:ItOtgitr 10 • ". '.! 

• • • 4. 

Technique of Clearing Cost per Acre M an -hours 'sr Ac re 

Manual $467 227 
Mechanical $160 20 
Chemical $408 25 

2.. The planning responsibility for vegetation control was 
delegated to EUS.A. ICesinefers rather than to 4 staff agency within 
EUSA headquarters white a staff chemical officer was anignad, 
ltiovneverp technical advice and assistance was provided by the 
Senior Chemical Advisor, KMACI and efforts were closely coordi-
nated between rusA Znginoor, Nuclear-CB Division CI-3, and 
Chemical Advisory Section, Headquarters. KMAG. 
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A sutrixnary analysis of•weathar, vegetation, soil and 
terrain extracted from the ZUSA Engineer Study "Clearance 
of 'Vegetation and reline in the.  phP.Area" On, 31 January 
1968 is attached as Annex.D.' • • • 

t . 
d.. CHARACTERISTICS or HiCRBICIDESt 

. 1. In /larch  1967, representatives of the .Plant Sciences 
Laboratory, U.S. Army Biataiiiii—a1—L—a1To-ritarie-STIF0Cit Detrick. 
'Maryland visaed Korea and inspected typical vegetation.growth 

TaitillIWntiglion!jo • thsTIIME a sidiifon this ,•‘..!.,•y • 
evaluation,"•the  'Plant Sciencei Laboritory'recommended the use 
of Agents Orange herbicide to control 
general and specific vegetation growth in Korea. 

Z. Considering both the field evaluation conducted in 
October 19 67 and the recommendation of the Plant Sciences 
Laboratory, requirements fox. Agents Orange and Blue. and 
Monuronwere included in the CIGCOREP Plan. A discussion 
of the technical characteristics of the recommended herbicides 

" is attached as Annex E. 
• • • 

e. EQUIPMENT AND MATERIEL: 

1. Requirements for equipment and materiel to support 
the Vegetation Control Program were established by the 
CIGCOREP Plan of which portions were approyed and funded 
In early January' 1968. A summary of vegetation control equip-
ment and materiel requirements is attached as Annex F. 

2. Discussion: 

(a) As )Lonuron UROX 22 is spread by hand or 
mechanical broadcast, no particular problem was anticipated 
In its application. 80 Mechanical. BORAX weed killer dispensers 
were received to be used in michanical broadcast of this agent. 
A photograph of this diipenser is attached as Figure F-1. 
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(b) Both.,ngents °ramp! and .31ne agOppliad is a 

liquid *pray.' additlea. Jihad bienikithilpated that Menai= 
Telma:, whick is applied Ina liquid inmpensi4a4  'would be used 
In Korea. Accordiagly, i requirement was,fetablished,for a 

portable 14 1**weillbt h7PANoltive,pt!FOAINYAIPPsntus with 
the capability el ttisperibtt Weald iprarfutca wisftable powder 

suspension. The AN hid *tutyrent ximi*iy..14*gre 21 standard 

gasoline engine.drivan hostel/de iiiiardirti.Ornmonly used 
In Engineer Entomotogial Semites. Upon telt operation of 

the sprayer, it -was determined that it VAS satisfactory for 

spraying agents Orange and Bine, but not capable of 'praying. 

a wettable Powder Ire-sPeAoion.. Ultimately. this problem was 

,,,....solved by the,r,usaipt,Af.peliftiniid.4tov341,10746,rather. than. 

Monuron,Telvar. F• A photegriiph thigi'sprayei is *attached an 

Figure Y.Z. 

(c) Based on the limited herbicide testing conducted 

ixt October 1967, rROKA recommended the use of hand-held 

Insecticide sprayers for small area spraying of liquid agents. 

ZOO of these 2 and 3 gallon sprayera.  were provided for this 

purpose. A photograph, of these sprayers is attached as 

Figure F-3. 

a 
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(di In Addition. tt thazequipmentvary4fied •by 1,1 •• 

CIGCOREP Plan,-*Within . ROICA.  and U S. znka there were • 
available several types. of TOE and TA equipment which were 

used for a.pplication of liquid defoliants as follows 

(1) 1101tA bad available 48 ea M8A2 Decontamination 
Trailers which were used to spray Agents Orange and Blue 
and to supplement storage and transportation of Water for 
mixing and application. The M8A2 Decontamins.a.-art Trailer 

consists of a ZOO gallon capacity tank and a 25 14P ',JED pump 
unit mounted on a 11/2 ton trailer. A single hose reel allows 
the operator to move apprcceimately 50 feet from the trailer 

and direct a liquid spray through the adjustable Beam type 
spray gun at a rate of 20 salons per minute. A photograph of 

this equipment is attached at rignIf* 1-4. 
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(2) ROKA bed available 10 ea MUM "Miter Mite" 
&spawners which w.i, ured to supplement liquid spray 
capabilities. The bt106 nispeneer is a commercial, back-pack, 
agricultural, duster-sprayer that hail been adapted for military 
use. • It consists of a compact torto.orihi gasoline eating which 
powers abloom, to disperse liquid*** powdered defoliants sr 
riot eentrol spats through a dupet flexible hos*. A seif 
Contained tank provides the capability of dispersing 3 gallons 
of liquid &goat, total weight of the disperser is 23 lbs less fuel 
or agent. A photograph of this disperser is attached as 
Figure Y-5. 

• t 

'`!.! (S) Tar Liquid applinailen of Agents °gunge aad Blue 
to small areas, the-FROKA Chtudeal Officer devised a field' 
expedient consisting of crimping a perforated metal cap to the 
end of a flexible nozzle, then by attaching the flexible nosele to 
a stollens "GI" gasoline can, the liquid agent was literally 
poured over vegetation similar to the manner a garden watering 
can is used. A photograph of this expedient is attached as 
Figure F-6.. 

II. (C) DEYOLIANT OPERATIONEI 
• le. L • • 

a. GENE:R.8.14 
.-

 

1. Prior to initiation of defoliant operations, a compre. 
halal,* briefing was prepared to inform commanders and 'staffs 
of the technical aspects of defoliant operations and to spaifi. 

• clay delineate controls itn.d restraints pertaining to application 
. of  defoliants.  The Senior Chemical Adviser, HQ KMAG, 

assisted by  ICIFEKtrigineer Project-biflitir;alhe com-
manders and staff personnel id HQ 2nct U.S. ki3•4 Diviiiion and 
IMS. Corpe  (GP) on 217-siii it March 196L Se-nie.r_Cheraicel 

Detachment L, K.MAG presented this same briefing in 
format to the commanders and staffs of Headquarter. 

FROKA, each ROK Corps, and Detachments Mast, West, and 
Center in early April. • 

8 
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2. To insure a. coordinated effort in planning defoliant 
operatiOns, a series of planning conferences were held in late 
March 1968 in the =SA Ensixteer Operations Division. Those 
In attendance were representatives of ZUSA Engineer, 04, and 
0-4, Headquarters and Detach:tie* L MAXI „ I US Corps (GP). 
2nd US if Div., FStOKA and ROKA. For guidance in planning 
operations. conferees were instrueted to prepare plans for 
defoliant operations along the folliewing guidelines: 

(a) Defoliant  applications will be made only in 
the area north a the Ciiiilian.Control Line (CCL1 and south of 
the soutitern boundary of the DMZ (South Tape).  

.04 :Priorities of applications were established as 
follows: 

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

(2) Priority 2: Tactically significant areas in 
• Lr the vicinity of OP,s, CPIs and other vital areas. In order to 

preserve natural camouflage, manual clearing would be .t; accomplished first and then defoliants would be applied to 
firing,le!Le cpncealment,te.would 

infiltrators. 

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

(c) Based upon planning guidance, FROKA and 
I US Corps (GP) submitted plans for implementation listing 
quantities required by priority. See attached Annex G. Plans 
submitted were based on the planned receipt of Monuxon Telvar 
(80% active ingredient) which required an application rate of 
SO pounds per acre. The EighthArrny execution order 
informed appropriate action officers of the change in type of 
material and application rate and advised that quantities of 
Agent Orange and Blue be shifted into Priority 1 requirements 
to fill in the shortfall of 6.340 acres caused by the change in 
types of defoliant. 

' 
• 
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(di By 10 April. •supplies of defoliants and material 
for vegetation control Imre on.hand in forward locations In 
preparetion of planaed implementation date of 13 April 1968. 

summary of material alloeations is attached at Annex H. 
S. 

h. OXSICRVATIONS 

1. Defoliant application4vere initiated on IS April 1968 
with the application. of Manuron In Priority 1 areas (see Annex 
L for photographia coverage). No perticular difficulties were 
found.in dispensing Uonuron as it is spread by hand similar to 
the manner hr which Korean farmers spread seeds, or . 

usual. technique .involved .wen that an.arsa..seltoted. 
for Mammon application' dividati into several lanes and etch 
man walked along his assigned lane spreading Monuree by hand 
or the mechanical spreader along apprczirnately 5 meters on 
each side of hi# marked lane. Supplies of Monuron were spotted 
throughout the area to facilitate individual resupply along 
assigned lanes. 

Z. As of 8..April 1968, hionuron applications were com-
pleted in X US Corp. (GP) area. In 1 US Carps (GP) area, the 
terrain is generally flat with some rolling hills along the DMZ 

,.fylp,:,,,1ecnrity.Xessee4lystamAn4, ,r,lativ.olyeaco es sible by,Tehic41ar 1/4-
traffic; hoviever. 'tit the FROKA area the terrain becotnes 
Increasingly difficult waving eastward from the CHORWON 
In the extreme eastern area of the DMZ in the III ROK Corps 
area, some application sites were g. four hour foot march from 
the nearest road. Work in these inaccessible areas progressed 
very slowly but improved when materiel and men were flown in 
by helicopter when available. 

3. The action of MOM/r031 is dependent upon rainfall to 
soak the active ingredient Into the soil and penetrate the plant 
root •cane. Almost coincidental with the application of Malittr021 • 
there .as a minor drought in most of the areas which resulted 
In an unturually delayed response time to the defoliant. Once 
absorbed Into the plants, the initial response to Nionuron livery 

10 
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simila.r to reaction to fertiliser and very little visible evidence 
Is exhibited except a slight yellowing is apparent and then 
slowly foliage begins to turn brawn and eventually defollatse 
completely u if the vegetation had been struck by * kitihig 
frost. In those areas where annual Led perennial grasses 
appear, most vegetation did not eves" emerge leaving a strip 
almost devoid of all plants. I 

4. As Manures' is WI all-purpose defoliant rather than 
a selective defoliant it effectively kills annual and perennial 
grasses which may lead to soil erosion problems La future 
years in those areas where it was applied along the DMZ Security . 
System Trace.' To•oottuter this problem a 'soil erosiste progreari" 
lute been planned in which sheep fescue and whits cluteh eiver 
will be planted in susceptible areas to prevent serious erosion 
problem. This plan is being carefully coordinated at the working 
level to insure that seed and fertiliser will not be applied to 
areas that have been previously treated with Mammon. In this 
respect, it would appear that in future defoliant programs the 
use of a selective defoliant to control broadleaf vegetation and 
not effect grasses haa merit. There are several off the shelf 
commercial herbicides that are specific for use against bread-
leaf

"
v
i
egetation but do not affect grasses. Agent WHITE, known 

4..t).;.04t.i._ Li, • c sivielly•aeTOROON1010iaa beet itedin'lrietniiMisiilii'it:̀ • 
specific problem areas in which it was desired to preserve 
grasses. The use of liquid WHITE or pellettzed formulation 
such as Tordon 10K along the DMZ Security System Trace shrgild 
be more satisfactory than the use of Monuron in that annual and 
perennial grasses would not be affected and once the bushy 
woody growth it reduced grasses would remain to prevent serious 
erosion problems. The remaining grasses could then be controlled 
through manual or mechanical means utilizing the jeep and 
tractor drawn mowers and other equipment provided by the 
CIOCOMP ?lea. 

S. Application of the liquid Agents Bltifi .priinge.lsogart 
In mid May 1968 upon the emergence of foliage. 

." • •ft 1  

Thcki-  ion11.40.1 en 
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(1) Agent Orange was mixed with diesel oil at 
a ratio of 3 gallons of Orange to SO gallons of diesel which was 
recommended as the application rite per acre to preclude 
regrowth of resistant vegetation. The only significant problem 
area involved was the leak of adequate spray equipment. Most 
application areas were relativelyjoinaccessible to vehicular 
traffic which precluded the use of the M8A2 Decontamination 
Trailer. As only ZZ liquid defoliant spray sets were available, 
expedient means of applying Orange were devised. Generally 
speaking, the expedient devices to apply liquid defoliants .were 

that ehey mesulted in a waste of materiel •as.there 
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 
aerial application, as employed in Vietnam. undiluted Agent 
Orange is sprayed from aircraft through specifically designed 
equipment to produce an aerial spray of the optimum particle 
site to facilitate absorption through the lea surfaces of foliage. 
There is no visible evidence of plant damage for a period of 
several weeks as the agent is being translocateld throughout the 
plant. Than, dramatically and vividly, the systemic herbicide 

,.•.-,*:::;:r.,..-i:j:ik4.. ,.,kezhibits-itseilfect::.09defpliation.:and.killing of the- plant. t,  Both • 
methods of liquid dissen:iination used in Korea produced large 
droplets of liquid, in fact, the expedient methods of Orange 
application resulting in literally pouring the 'agent/oil mixture 
on foliage. The high concentration of diesel oil in the mitt-are 
immediately caused a browning of foliage which, in most cases, 
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 raid July. In the opinion of Dr. James W. Brown, Plant Sciences Laboratory, U. S. Army Biological Laboratories, Tort Detrick, Maryland, the diesel 
oil was primarily responsible for defoliation and retarded growth 
rather than the Agent Orange. In an attempt to achieve optimum 
particle size from ground spraying operations, units were 
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. advised to spray Orange In aline mist 'and to direct the spray 
high into the air allowing the mist to settle on foliages 
Although this procedure increased the risk of undesired spray 
drift. ..the effectiveness of Orange was Increased. In regard 
to spray drift,. It was realised that under certain conditions 
when the windspeed exceeds 5 kzeti per hour, thatthere was 

• the PoesthilltY of spray being .carried downwind and damaging 
sensitive vegetation... In the 2nd 'T8 Infantry Division area, : the 
'Vine spray" technique wilemplopid successfuU.y between the 
Imjin River iandilis South  Tape . whers-notartning is allowed. 
This technique was usedy wriaistance and wlad speed and 
dirW'n precluded drift intO the D14Z, and it was noted that 

„sensitive foliage (prixaarily,,locuattrese) within 100.,to ZOO meters 
• downwind of the appliaation area were frequently effected by 

spray drift. 

. (3) Although in advisory visits and briefings to 
key ROKA personnel, it was stressed that Agent Orange is s. 
specific systemic herbicide for broadleaf plants and is ineffective 
against most annual and perennial 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 oil and 
within two to three weeks the grass began to grow again. This 
procedure ..in efftet.was wasAe of 
materiel in that although-the application sites were tactically 
Important, vegetation could have best been controlled by manual 
clearance ar controlled burning. 

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

• (4) There *were no serious problem areas in 
maintaining the equipment used to apply Agent Orange. Spray 
equipment was thoroughly cleaned and flushed at the end of 
each day's operations; therefore, deterioration of robber 
components, as expected,, from the Orange/oil mixture was •.cr; 
minimised. There were some cases reported of checking and 
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_making of ruttier gaskets in the 2 or 3 sellout hand-held 
iesseticide sprayer. In some Instances, the ISO OPH, 
_Inseeticide Sprayera were damaged by rough 'handling in *which 
the pressure valve indicator slaws was broken and the etrrying 
frame bent. In mid Anus, 3 of the 22 sprayers were deadhead 
beesnee of engine failure and there were no repair parts 
available le Korea. rive aim ("gine assemblies were procured 
front COMB and direct enchant of engines was performed by 
Ind BLIT Battalion, 2n4 U. S. Infantry Division. For future 
operatiane, a supply of repair parts and direct exchenge parts 
should be stocked in-couetry to faeilitate maintenance. 

e4bj• Agent Blasi, ,.• 

(I) Agent Blue was mixed with water at the ratio 
of three gallons 01 Blue to SO gallons of water for spray 
application. The majority of locations sprayed with Agent Blue 
were located along roadsides and areas easily reached by 

consequently, the MEIA2 Decontamination Trailers were 
used extensively for spreybig Blue. As Agent Blue is particu-
larly effective against rice and other cereal grain crops, 
preeautione were taken to avoid damaging adjacent crop areas. 

4  '" Agent ,Blus was particularly effectiTe.againstr...., ; 
wild riCe and a tall grass commonly referred to as "Buffalo 
Grass" which grows in abundance In abandoned rice paddies 
and along rivers and streams. It was highly effective in drying 
out these grasses with a high water content and preparing them. 
for controlled burning. In general, Agent Blue causes 
dessication of broad leaf and narrow leaf vegetation ultimately 
causiaig effective defoliation, but it does not necessarily cause 
plant kill in all cases. In those areas where applications of 
Blue were followed up by controlled burning, vegetation 
clearance was complete, In those areas not burned off, there 
ha e been considerable regrowth. 

6, (a) Not all plant spee.ies react similarity to defoliant.. 
The differential euseeptibility may be & function of time of 
treatment, nature of the leaf surface, variable capacity for 
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• 
absorption and tranalocation of the defoliant. plant ehemistryi 
or the *attire of the defoliant ltiøll. 'rhos ono can expect 
different reactions of vegetetive types, some will be easily 
defoliated and killed while others will be comparatively 
resistant to the defoliant. Leaust,trees and scrub oak appeared 

to be extremely sensitive to Agent Orange. However, some 

grasses exhibited regrowth after the initial application of 
Agent Blue requiring a second aPplioatton of the agent by utid 

summer. 

;-•"*.,...i.f!: • •!.... 

r.i .(b) In general, .61).- three..defoliants produced the .• 

expected results -with the exiseption that regrowth followbeg Blue 

and Orange application was greater than anticipated, In 

measuring the overall tactiaal effectiveness of the defoliation 

project, one must consider the priorities that were directed by 

higher headquarters. Application of all three agents along the 

DMZ Security System fence line (Priority one) was tactically 

the most sound as it provided a clear area for observation sand 

fields of fire and to a certain degree improved the effectiveness 

of night vision devices by producing an area of high contrast. 

When applied in Priority Z 011111.11 around OP's and CF's, frequently 

an entim..a.tek-was,cleared thue.ALTPCring thee. ittrtalitti.ons • 
enemy observation. Applications in Priority 3 areas were not 

too effective because the width of the area covered was usually 

less than 30 meters on each side of the road: This distance is 
not adequate to afford protection from ambush. 

7. There were no serious major accidtnta or incidents 
as  s. result °of defoliant  ap_,plication  nor were thee  any safety 

problems in handling any_of the materiel. ir he.. ragbst Setri011a 

'Wawt.  occurred-immediately prior to the appliCati3sa phase of 

tfii prat*** wen the Chernliaibliiiiii,- 6*-ikOk—infantry Div 
wee aceidentely killed bra booby trap as he was returang 

from a 2400031114111111111e* of planned application arises. 

(a) There were several minor incidents in which 

ItOKA personnel detonated uncharted mines end booby traps, 

but no serious injuries were sustained. 
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(b) Than were no problems encountered in the 

handling, storage or application of defoliant materials. It 

had been anticipated that some of the defoliants could possibly 

cause eye, nose, throat, and skin irritations however, this 

effect was minimised by-the wearing of WILUSe ms.sks and 

gloves when handling the material and by washing upon com-

pletion of application. 

••• 

8. Ground application of defoliants requires extensive 

manpower and tint.. In addition to manpower actively employed 

in application, overhead is required to provide security and to 

provide mixing, filling and transportation of defoliant material 

, to Application Sites. e, Use,of relatively unsophisticated spray 

equipment results in estimated application rates, turther, 

Agent Orange applied by ground spray means is not as effective 

as it could be. Use of an aerial spray system such as the 

AGRINAUTIC system developed for the UK-1 series helicopter 

would result in a more efficient plant response, require less 

time in application, and require considerably 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 herbicides such as Monaron 

UROX 22, BROMACIL, and TORDON 10 K which are soil-applied 

,,,.,:: ,defoliantele,::•.,Thet:average,s.p$14.ation rate for ground applied 

liquid agents Was approilmitely 200 acrei per week depending 

upon the rtiggedness of the terrain. By contrast, one UH4 

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 sortie. A minimum of 

four sorties per working day would thus yield 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. Noses* can be calibrated and adjusted to spray 

optimum particle Sizes. The AGRINAUTICS sprayer is designed 

for rapid installation in the UK-1 B/D helicopter and can easily 
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he removed in the field within a minim= of time should the helicopter be revdred for another type of mission. A' technical description of the AGRINAUTICS. Model 3090, is attached as Annex I. 
• 

9. The Chemical Officer, FROICA, inonitored the entire program in the FROICA area in an outstanding professional manner. The corps .and divisiolitChernical Officers, along with the regimental Chemical Officers, actively supervised defoliant applications. The overall staff planning and the initial plans submitted were complete and thorough in every detail. Initially, all commanders including corps, division and regi-mental dlopleyed &great deal of interest ancientlmsiasna in the prograrat unfortunately, this enthusiatra was thir *exult of-the concept that defoliants would be applied in those areal considered to be most tactically significant. i.e. north of the South Tape within the DMZ. In initial plans for application, FROKA had planned to apply defoliants to extensive areas within the DMZ and adjacent to the 3dDL. The FROKA Chemical Officer was repeatedly briefed on the restraints and controls directed by CG EUSA but his efforts to prepare plane based on application only in the area between the South Tape and the Civilian Control Line were thwarted by the fact that the corps and division.,. corm:winder lanvtildlit the i)roject.choie interpretatiqn of directives. Thus, from the outset of planning, the division chemical Officers prepared their plans based on guidelines received from the division commander which were contrary to the published guidelines. At this point, it was detected that corps commanders were exerting pressure and using personal influence to FROKA and ROKA Headquarters to lift the restrictions. It was only after positive statements were made by the CO FROKA to the effect that he was a soldier and was duty-bound to obey directives from higher headquarters and that he expected the same from his subordinate commanders that it became apparent to allçmimanders that violations would be reported and appr0pr14 command action taken. Once commanders accepted the fact thatthey were bound to obey the restraints and control, planning proceeded in an orderly mannerin accordance with Eighth U. S. Army guidance. However, it was readily apparent that once the commanders were finally convinced that 
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restrictions on the use of defoliants within the DMZ would not 

'be relaxed,, they lost all interest in the program and shifted 

their interest to projects which they considered more iraportant. 

In an advisory visit te a BOX Corps headquarters, the commander 

openly stated to the Senior Chernicel Advisor, KIIAO that he 

could not understand why the United States would spend such a 

large amount of money for expansive defoliants and then waste 

them by not allowing hint to use 411:11 111 the DMZ where they 

were needed and desired. However, in almost the same breath. 

he 'dated he was impressed with the results of Maeuron and 

desired to use additional quantities of Manny= in future 

defoliant operations. 

10. (a) In sPite .arthe apparent less of interest by 

commanders, the Chemical Officers in the field were highly 

motivated and enthusiastic concerning the us: of defoliants. 

For them it was an opportunity to prove that a technkal service 

was capable of providing operational support in a tactical 

Mission. Dating the  Planning Period. an outstanding training 

program was conducted Orl the us* of defoliants and the equip-

ment provided for the operation. Personnel turbulence during 

the live month application phase neceisitated repetition of 

training. consequently, all .110KA personnel who participated in 

the project-were-well_ trOpli‘d.  and prepared. - 

(b) Initially the tnain 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 

changes in the plans, the lack of command interest when it was 

finally realised the defoliants could not be utilized as desired, 

and a reluctance on the part of lower unit commanders to detail 

their troops to this project when they had so many other high 

priority projects confronting them. However, within a short 

period following the initial shaky start, the operation was 

adequately organised and, in general, followed the planned 

schedule in an orderly manner. 

(c) The physical stamina of the individual Korean 

soldier was remarkably deiemonstrated by the tedious and hard 

labor perforroed by troops in applying defoliants. Working in 
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difficult terrain for long hours, and transporting their equipment 
and 'materiel on their backs, they diligently performed their job 
in the face of many danger* such as uncharted minefield. and 
even friendly booby traps literally wider the noses of observing 
North Korean troops. . . 

I 

• • ..c. OPERATIONAL CONSIDERATIONS 

• 1. Command, Control, and Coordination! 

' (a) General 

4l).tCble4.KAAOwuelnad responsibility for 
technical assistance and supervision of the vegetation control 
program by CO EURA. This responsibility required KMAG to 
assume an operational mission, ret it is organized and staffed 
only to provide an advisory mission. As of April 1968, there 
were only four Chen:Livid Corps Officers assigned to KMAG, two 
in the Chemical Advisory Section, flQ 1CMAG, one assigned to 
Det 101, 104.AG and one assigned to Dot F. KMAG. The Chemical 
Advisory Det F KMAG is assigned specific logistical advisory 
duties and due to distance and travel limitations did not participate 
In the mission.. • 

< 
(2) As stated previously, responsibility for 

planning defoliant operations was delegated to the Engineer EUSA 
since that section had been originally tasked to make the feasi-
bility study. At the time that the CG EUSA authorized the 
application of defoliants and etipulated that ROK.A. troops apply 
defoliants, the decision was re,,ade to tasit.KMAG with supervision 
of the program. This was done for several reasons BO :owlet 
H. Bette, 'Senior Logistics Advisor, KMAG, as a Chemical 
Corps Officer, has had extensive experience in row technical 
fields of chemical operations; further, KMAG is a subordinate 
element of Eighth Irk a l  Army, thus reducing administratively-
the span of control. Execution orders and implementing 
instructions a( a directive nature were released by 1:38cP Div., 0-3 
EDB.A. Other matters of an informative nature were released 
through Senior Chemical Advisor, 110 KMAG for the Chief, KMAG. 

I 
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(b) KMAG Superrision 
•, 

(I) Guidance from CO ICUSA directed thet -when-
ever and wherever ROKA troops applied defoliants. a KMAO 
representative would be physically•present to provide technical 

. assistance and guidance. KMAO supervisory responsibilities 
were discharged in the following miumnert • 

It the I US Corps (OP), direct supervision 
at ROKA worIcing teams was provided by Chemical Corps Officers 
and enlisted personnel assigned to the U. S. 54th CBPE Detach. 
zneskand the Chemical Section, 2d U. S. Infantry Division.. The 

". "-Diputy Chennicil lAdivilor,"114 2r3SAG was placed on 4roy to t • 

HQ I US Corp. (GP) and maintained daily contact with working 
teams applying defoliants. 

bZn the I'ROKA area, KNIAG supervisors • 
were detailed from advisory personnel assigned to the subordinate 
detachments of Detachment L, Detachmenta east, West ,and 
Center. 

(2) To provide guidance for 1001AG personnel 
assigned supervision duties in defoliant application and to pro-

 

• • • • - • • vide furtimik.itiidanciio'3101C-iipplicationleiune4i.'6iiiiiirehenstio 
Standing Operating Procedure for vegetation control was published 
in hi-lingual format end distributed in eufficient quantities to be 
issued to working personnel. A copy of the SOP is attached as 
Annex S. 

(3) There were some problem areas concerning 
KMAG,  supervision at the onset of defoliant applications which 
can be attributed to last minute changes in plans and the fact 
that U.S. personnel monitoring a ROKA operation was not 
entirely palatable to ROKA comraanders, Initially when it was 
learned by ROKA commanders that KMAG supervision would ' 
be present throughout the entire operation, a considerable =miler 
of questions were tactfully asked by ROKA personnel as to why. 
When it was finally realized that the KMAG personnel were 
assigned by higher lusadquarters to assist and guide the defoliation 

ZO , 
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program, they wars suickir accepted as members of the ' 
'defoliation team and excellent relationships were developed 
at the *working level. This, plus the fact that there wee 310 

serious injuries evade** or incidents Involving ICMAO 
supervisors, indicates that tha supervisory role of the 
operation was a success. 

(4) As a parallel it was equally unpalatable to 
U.S. personnel In! US corps that =KA personnel only .would • 
maka Lethal application of difolients, & mission that U• 8, 
Chemical Corps personnel are trained in and fully qualified to 
perform. However., as with AOKI.. personnel,. when it was . 

., .xealLas4 Oat this Nni,11,X4Sndeterr 444411#44,,-

 

- as such, Only ons 'signifioant problems developed. In the 
U.S. la Div area defoliant application was conducted by personnel 
of the 913tis ROK Regimentel Combs* Team. Administrative delays 
due to tlearance and access into areas north of the Irojin River 
plus the time consumed traveling to and from application trees 
magnificently increased the time required to complete operations 

.In the division area: Use of U. S. troops whose compounds are 
located north of the Imajin River could have redueed the time 
required to apply defoliutts. 

ro:• , . 

• •••:; , 4 M • , ; (1) 41/k;twuk ..ol PdACi.supervillion did, 
c
t

e
ityve ••••• r !•• :). 

exarty Its tai the overall advisory function of Deti at L. 
KMAG. During the height of the defoliant operations. 15 Sune 
throughl July when a massive effort was nsoUnted to apply 
defoliants prior to the beginning of the rainy season, it was 
setimated by Datitagnsa L. that its advisory function was 
reduced by 70% in order to accomplish its supervisory mission 
over FROKA defoliant operations. 

2. Intelligence Implications! 

(a) It has been assumod.that the North Koreaus would 
use any vegetation control program In or adjacent to the DMZ 
as tlus basis on which to charge the UNC with violating the 
Armistice Agreement and further would probably charge that 
the noo of defoliants would be either "chemical" or "germs' 
warfare similar to charges by North Vietnam resulting from 

14) 
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• :the employment of. defalianti in Vietnam. Oa 12 January 1968, news release. originating from dm ROK Ministry of National 
Defense openly indicated.** ROK Government's intention to employ defoliants in the DMZ area (Fig U-I). Though not 
acknowledged by the United Nations Command, these rgeases provided a factual test of ROK, :North Korean, and third-country 
reaction. As of this date, the oply reaction that has been 
registered was at a meeting of thit Military Armistice Commission as discussed in the 12 January 1968 Stars and Stripes news 
release (Fig 11-2). 

(b) Within ROKA,-,all information concerning defoliation plane , and OpOrationLwere clessified-as-"SECRET"•with a limited • • distribution on a need-to-know basis. Defoliant application teatime employed deceptive measures in those areas under observation from North 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 were planting crops. 

(c) In mid-July, one EM of a FROKA unit that had been assigned to a defoliant application team defected to North orea, however, there has been no information which would in-,:disiate that he revenind defoliation:pinns to the North Kortikarui:i".'.  • • 

(d) As of this date, there has been no reported 
Indication. autt North Korea is aware of the testing and subsequent application of defoliants. Present indications are that the North Koreans have not exploited the use of defoliants in the vicinity of the DMZ by UNC personnel. 

3. Coverage Accomplished (see Annex K): Although the total requirement of priority application totaled 24,115 acres. The quantities of defoliant materials received provided a coverage capability of only 19,984 acres. Based on reports submitted from I US Corps (GP) and FROKA, a total of 18,150 res were reported covered which reflects a shortfall of 1,834 acres. This discrepancy in reported coverage can be explained by several considerati. s follow: 

22 
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•  (a) Field expedient methods of ngzing and applying • defeliints resulted isivotigh appreodmation. Fer example, in rRox.A it appears that the average actual application rate varied tor each agent is follows! 

. ' 

Ana Recommended Application Ant:s3 Average Application Rate  
. . ... 

Moattron ZSO lb s per acrof 95 lbs per acre Orange 3 gallons per acre 3.3 gaU.atas per acre Blue 3 gallons per acre 5,1 gallons per acre 

(b) Areas treated with defoliaxtte were not measured • Or. iipermdmated ;act, "lots bu.t were visually estimated ae 100 
mistar.Wide strips baited on the priority designation 

Of the area. 
•. 

(c) In. the cage of Monuron applications, the low 
average application rate could be responsible along with the lack et =infer the delayed response time seen in Monuron treated areas.;  In the case of Orange and Bluo, it appears that there were slightly heavy epplications which may account for the 
extremely rapid responses gained from these agents. 

.4,, Cost imation. and. Comparison en.a:echniques! 

(a) Cost estimates of defoliation operations were developed from statistics obtained in actual. defoliant applications In a 44 day period in which 3, 345 110KA personnel were engaged in applying defoliants over an area of 1, 658 acres. 

(b) Cost estimates of manual clearing were developed from data obtained by FROKA from manual clearing operations in the summer of 1967 in which 425 square kilometers were cleared at the expense of approximately 600,000 DWI days over a 30 datir period. 

(c) Estimates of both funded and unfunded costs Indicate that clearing vegetation by the application of &Monazite can be accomplished at a total cost of $165 per acre. If the coat of trot*, labor is funded on the assumption that the labor force 7. 1.! !i5 
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la always available,and bet used as the requirement dictates0 
then the average Cost of defoliants is estimated Ito $63 and 710 
manheurs per acre. • • 

(4) A comparison •of techniques and reSultaat costs 
and mar:power per'acre revisal the following tomparisen (84. 
Anna* M).• 

(1) Funded end =banded cost esiisnateet 
• 

TecliniAue cm Per sacro 
141 

$ • 

Man limits Expended 

manual $O IZ(101 0t9 actes).v,4 • 1-1 8000004,, • • 
Defoliants $163 (1. 658-acres) 1, 177. 440 

(2) runded Costs Only: 

Technique Coat Per Acre Men Hours Pet ..kcre  

Cie 
Manuel None 
Defoliants $63 (average) 

4. 6 
710 

(e) itegardiess of which method of vegetation clear-

 

:- _ . , 
lescPleredr. -theaTtost :42141tel.,fact er is',  the ' use ottpli#power 

rather than costs in that SICiolf.A Torte, are faced with tilittly high 
PrioritY projects such as Main tattle Area construction and 
hardening of defensive positions which requlie a staggering amount 
of manpower to accompligh; consequently, the use of military 
labor results in a significant decres.se in military operations due 
to the impact of committing troop labor to such teaks. 

(1) The conditione Iii Korea pertaining to accessibility, 
working haaards (duo to minefields1  and obstacles), vegetation 
and practicability (due to cost, labor and management) s.ppear to 
diote,te that as one method of clearing vegetation is best. A 
proper amalgamation of three methods: manual, mechanical and 
defoliants appear to be the best technique of vegetation clearance. 
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II/. (C) IIINDINGat 

a. That cleared areas to improvevi.qUtty, increase 
contrast for night vision devices, and the redaction of cover 

1 and concealment for infiltration art an essential requirement 
In the DMZ Secerity System: 

b. MOnnten applications beffhe vicinity of the DMZ Security 
System fines contributed significantly to the strengthening of 
the defensive capability along the fence line. However, removal 
of vegetation cover may cause erosion problems in the future, 

1 

"f thereffectnici Agents•Blue and Orange ,were aegatell 
by regrowth of 'vegetable in these areas that defoliation was not 
followed up by Controlled burning. The application of these 
agents in areas other than the DMZ fence trace was of doubtful 
tactical value. In addition, the drenching of vegetation with Agent 
Orange/oil mixture and the use of Orange on grassy areas were 
a waste of time and effort. 

d. That the use of defoliants was a costly program of 
marginal success becattees 

14 tziteetra1nta1and ge#rols preoluded.the application.. • 
of defolis-nts north of the southern boundary 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 a 
result, a resource that could have had a very favorable Impact 
from a tactical viewpoint was expended at considerable: time and 
effort 1st far less critical areas. 

2. The political value of the prefect was negated when, 
after providing the defoliants and selling the program to ROKA, 
the use of defoliants was restricted to the point where commanders 
lost interest in the project and turned their support and interest 
to other priority projects. Additionally, V. S. military personnel 
were used to monitor and report on the activities of the ROICA 
Forces. Although it is felt that the rapport of the adviser. 
counterpart relationship did not suffer under this arrangement, 
there were some minor feelings of irdsticust at times. 
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• • • •-•. . 
• 

% •.• yirij 
• 

. 
• • 

_ That due to a last ram*. change in the type of defoliant 
ellocated, there exists a requirement to continue control of 
vegetation by the use of a soil applied defoliant to the remaining 
6,240 acres along the DMZ Security System trace. 

1. That KMAG supervision of (he defoliation program 
• 'overly tasked the overall advisery mission to the point that 

the Detachment L advisory effortras reduced by 70% during 
the peak of the operation:. 

. • 
• • .% • • ! 

g. That the ground application of defoLiants requiree a 
msuisive amount of manpower ,and time. In addition, in the case 

N.• • 44sents Orange and-Blite, the dilution,. mixing, and liquid 
spray reduced the overall effectiveness of the defoliants and 
led to significant regrowth of vegetation.. 

h tthere has heen no re_ported indication  that  North 
ISorea is aware-olthe- u-Worciaoliants  and thereAave been no 
attempts  by North  Korea  to  make a political  harvest of propaganda 
by accusing the UNC of  Armistice violations or the aCcusaii.ons 
of employing lichen:deal"  or "biological" warfare-is was  anticipted. 

i. That the aerial application of defoliants, particularly 
defollants,;xis,feaeible. and desirable for uive Ia thoe7.. • • • 

area. adjacent to ihe.DUZ Security System fence under carefully 
controlled conditions and under the proper meteorological 
conditions. 

3. That the estimated cost of defoliant operations is $63 and 
710 man hours per acre. 

k. That insofar as a combination of practicability and costs 
are concerned, neither clearing by the Use of defoliants nor the 
clearing by manual means can stand alone due to the consideration 
of weather, terrain, vegetation, and Gummy and friendly 
capabilities. A careful combination of the two methods using the 
best one for specific problem areas appear to be practical, 
reasonably expensive, yet within the current capability of the 
United Nations Command in men and equipment. 
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• 1. That the stipulation. that ItOISA Armed Forcer only amid 
maul actual application of defoliants considerably slowed dawn 
application Progress in the tl.  6. Ind infantry Div. aria. 

tn. That supervision and monftoring of the operational 
aspects of defoliant applications should be conducted by a head-
qnarters adequately staffed to phform an operational mission 
with the tachzdeal guidance of qualified staff chemical officers. 

IV. .(C) CONCLUSIONtit 
. . . 

• 1,r,vc f.ty .0r: ;"04 "• '1" • ••tr " ' :• • 4. t -r• 40 ".• • 

• 

a,. There is a Mild to continue the Control of veiittation along 
the DMZ Security Spits= fence and to - extend this control beyond 
tho. app roach routes 
and other locations 'within thi'Din'to-deny.'eneinY  infirtratora, 
tie use of vegetation -for ativiefidurisiliiiiesilMent. -

 

b.. The use of defoliants in conjunction with manual and 
mechanical clearing means in practicable, manageable and 
politically acceptable and if appropilate defoliant materials are 
again mvidedi  with4 the currnt.capability of this „cm:An:land. , *.• " e.:9;•;:440e:ki . 

c. The use of Monuron significantly contributed to the 
strengthening of defensive capabilities along the DMZ Security 
System trace. 

d. The use of Agents Orange and Blue in areas other than 
the DMZ fence line located to the rear of the South tape contributed 
very little to improving defensive positions. 

e. The application of defollante by ground means it difficult, 
expensive and requires a staggering amount of manpower. 
Carefully controlled aerial application would reduce the thus 
and inanperver requiretrand in the case of Agents Orange and 
a/ue would result in a more effective response, 
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e. That action be initiated to procure three each' • 
ACIRMAUTICS Aerial Spray Systems (TM 3740-8 6 6-401W' 
Equipment should be delivered ASAP so that necessary training 
cen be eonducted prior to actual application operations. It 
is further recommended that spray equipment be allocated on 
the followingbasist . 

FROKA - 1 Unit t • 

-f! 

 

 

 

 

I US Corps (Gp) - 11/nit 

Reserve - 1 Unit 

fe That Suture defoliation project. be supervised 
quarters staffed to support an operational mission with the 
guidance of staff chemical personnel. 

g. That ROKA units be authorized to apply defoliants ;without 
the direct supervision of U. S. personnel and that U. S. units 
be allowed to make applications as required. 

t.= 
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a 

b. Herbicides are chemicals which are absorbed into the plant 
inhibiting growth and eventually killing the plant. Initial plant 
response is that the leaves and stems of the plant begin to die first 
causing the plant to be 'defoliated'. The second responee is the 
eventual death of the plant which mmy occur two to three wissics later, 

c. Soil applied herbicides are ehemicals that are placed into the 
soil and ire aboerbed through the plant root "yet= and then trans-
located throughout the plant causing defoliation and eventual killing 
of the plant. 

2. (U) As 4 common meaningful designation and to prevent confusion 
the term "defoliant" rather than the term dessicant, herbicide, etc 
has been used throughout all briefings, correepondence and directives 
pertaining to the Vegetation Ccatrol Program OI 1968. 

3. (U) Spraying defoliants as a means of improving both horizontal 
and.verticalrrisibility where vegetation is dense has became 4M 
aeciepted preatice in military operations in Vietnam. Keeearch, which 
has been conduoted for more than 20 years at the US Army Etiological 
Laboratories, Fort Detrick, Maryland, has been oonfirmed for its use 
an a large scale, for certain defoliants by their successful use during 
the past six years in Vietnam. In Vietnam the military worth of 
herbicides as a new military weapon has been proven, The improvement of air-to-ground and ground-to-ground visibility has uncovered enemy 
positions, permitted observation of his movements and has been a. primary factor in reducing the inoidenee of ambushee with a resultant saving of lives of allied military personnel. 

4. (U) The defoliants that have been used in Korea have been in use 
in the United States for over 20 years. They are available commercial-ly in the Unitad States under a variety of trede names at moat seed 
stores, gerden shape and fare supply stores. In the summer of 1967 a commercial variety of 2,4 D was sold in the UNGSAS PX Garden Shop. 
Although. the use of defoliants is recognised and is taught at 
agricultural colleges in Korea they are not generally used in 
agriculture in Korea due to the relative expellee of the active 
Ingredients and the plethora of cheap manual labor, 

AI= St Technical Characteristics of Harbieidee (U) 
1. (11) Chemical w•ntrol of vegetation and foliage has been an aactepted agricultural practice for & number of years. The various chemical herbicides that ars commonly used for this purpose are claseified 
according to their effects aa follow 

5. Dessicants art chemicals which rapiJily dry up foliage **using 
the leaves to fall off of treated vegetatica. Dossication can be effectively used to prepare vegetation for controlled burning during the growing emu. 

'• 
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5. (IT) ln order to avoid mimunderstandines on what ean be accomplished, 
br the use of defolient* on vegetation, it should be tome in mind thet 
the atlimate effect of the ehemioalswiLL be to provide a vegetation 
condition similar to that of 'minter. With certain ohemieels, the 
vegetation growth le ecimiletar stopped. While with other, it may be 

tinqm134r dsfai4atiod and later retaliate. In any ease the chemicals 

do not eine* the vegetablen to vanish. ,The trunks and brenehes of 
treeei for =ample, remain in place until removed by man or nature. 

any case the ehemisale do not cause the vegetation to vanish. 
The trunks and branches of trees, for‘ example, remain in place until 

removed by man or nature. In Vietnams'it has been noted that when 

trees 50 to 100 feet high were defoliated by aerial spray, there vas 

an increase of approximati/y 80% in vertical and horisontal 

visibility was improved 50%. 

6.(V) Am e result of tests and data obtained_from dgplient opera-
tions inlietnam and field evaluation in Scree as well as recommendaticns 

fraiithit -US A-1*- PC oaiiii1 iabir4oi1.s—rroit- bet4iikTWri3end the 
following defoliants were selected for cce  in kormit 

a. Agent Changes A.$000 mixture of normal butyl esters of 2,4-
diphonoxyaostic acid (2,4.0) and 2,A, 5-triphenoxyaoetic acid (2. 4. 
5T). It is a systemic plant poison which when absorbed into the plant 
through foliage and trensloosted throughout the plant cause. a rapid 

withering followed by death of the plant within 2 to 3 wake. It is 

specific for broad leaf plants and is effective against most trees and 

woody brush including evergreens, locust and scrub oak. Generally 
speaking narrow leaf plants whit% include most grasses are not effected 
w Agent Orange. Bffeetive defoliation and death of most susceptible 

vegetation can be expected from an application rate of three gallons 

of active agent per acre. Agent Orange wad applied as a liquid spray 

and was mixed with No 1 diesel oil at a rate of Vgallens of Orange to 

30 gallOns oil for spray of a one acre area. Agent Orange is relatively 
non taxis and no danger exists to warm blooded animals in conneotion 
with its handling and application. Figure E.1 illustrate the vegetation 

cover along a road near the DMZ. Figure E-2 illustrate the same area 
after treatment with AgentOrangai 

b. Agent Muss A liquid formulation of caoodylio acid known 
commercially an PH7TAR 5460G. It is used for the rapid dessicationi or 
drying outs  of the leaves of woody and greatly growth, particularly 
narrow leaf growth such as annual and perennial grasses. It has an 
extremely fast response time of 3 to 5 day* for this type of vegetation 
and is eepecially effective in preparing vegetation of a high water 
content for controlled burning. Rice and other cereal grain crops 
belonging to the narrow leaf family of plants are extremely sensitive to 
this agent, in fact BlUe has been used in Vietnam as a epecific agent 

to ieetroy Viet Cong rice crops. Agent Blue is applied as a liquid 
spray and is mix* Ath water at a ratio of 3 gallons of Blue to 50 
gallons of water -Application to a one acre area. Figure B-3 shown 

E-2 
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a possible ambush area adjacent to a tactical road Figure 24 is the 

same area following application of Agent Blue. 

a* *norm OM 221 This agent is .a pelletised solid sontaining 

20 *mum triehioroaostio said and is an all purpose semi-personent 

moil applied herbicide. It is effeotive for the lone ten' sentinel/ 

of perennial and annual grooves, vines, broadleaf weeds, trees and 
Thi woody plants. s agent in spread by ha6i or mechanioal broadosst 

in the wane fashion as palletised fertiliser and is applied to the 

soil immediately prior to or at the beginning of the grading season. 

Once applied to the soil Monuron slcwlyidiseolvee and is absorbed into 

the soil where it is absorbed into the root systems of plants end is 

further trenaloosted throughout the plant causing defoliation and 

wventual killing of the goint. Rainfall is required to dissolve the 

pallets and °sue, absorption into the soil; therefore, two to three 

months may be required before a visible affect of the agent may be 

observed. Ono, applied to the soil Mormon ix expected to be 
effective 

for op to two growing seasons. It is comparitiveLT noa-tatio and no 

*anger exists tceman or animals in handling and appl
ication. 

To illustrate the effeet of Montanan UROI the tree in 
rigor, I.5 was 

treated with a basal application on 10 April 1968. Figure Er.6 sham 

that as 0f3 1417 1968 the leaves were browning and the treeing' begin-

ning to die in contrast to the fully developed foliage of scijsoent un-

treated vegetation, 

E-3 
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Herbicides used 
• Agent Pink s Olqscil U Dalapon 
• Agent Purple • Bromaci U Agent Orange 
• Alit Green IN Tenders II Agent Willie 
• DOorol SMotiuron II Agent Slue 
▪ trInnvol U Ditson 

Phased testing 
1082-54 11 thermic:4s tested kl COM, IV 
1a65-111 tactic for wartata 
18811L 7 I • Used In war =let 1/01 popublOon 

centers 

Vietnam veteran facts 
▪ 2,5 rrlihoneapoaod la dioxin 
II 255,000 flied damage claims against 

Agent Orange martulacturars 
X 230,000 requested ttte VA to 

examine them for dioxin poisoning 
• 35,000 fled claims with the VA. 

citing Agent Orange 

Did you know? 
X FDA banned hexactronn In soaps 

and deodorants In 1972 becnuse it 
caniained dioxin 

I Agent Orange was sprayed along 1114 
US •Caroan border until 1977 

I !Ugh levels of dioxin are In the Nod 
chain In South Vietnam 

r.mery mew tr erre ffints /YAMS WES1MAN 

ESTCQEY 

The story Agent Orange 
Agent Orange wns -prayed le Vietnam trom1985 71 to remove leaves from liens end b destroy crops 

evensed to dente, Aoent Orange cancer causing byvotiuci Softer health nnabInfrm 11.0 Veterans Admioishation vela relation now regulations for damage suits this lai1 
I Info le n lurk At Ilin &mint Ornnoti tinry 

X !tacit area, ea ntaat thew where Agerrt Orange MU tyntrird 

How much Agent Orange was used 
ho Air Forces Operation Minch liend 5prnynd 

3 millfen g 'Mont of Agent Or reign horn 
If/AS 7t Ihn Army ?levy and Marinno 
Item sprayed /us undelonnkincl 

nnuni nIftnRol Otnnoq 

Agent Orange timeline 
mot,  nvents over the heel 27 years 

U S mireity test t prays Agents 
PIA end Purple In Vintrmo, 
U.S milary brtginS stYPVIN 
AgenIS Orinqn. Wirer, rind eke 

US hoops told Agent Orange 
Ii non hole 

US. mike ry sprays 12 600 gallons 
ol Agent Ornncia In Kama 

Vietnam veteran Sties 
marsularhaers &Agent Orange. 
stockpile Dunned over the Pacific 
Orman 

TV progrnm til%cutla Agent Ornnce 

Erwhonmental Proiercfron Actoncy 
bans Swan: Congress begins 
beefing, on Involuntary exposure 
biX passed lo design Agent 
Orarope study 

VA starts Eirposurn 1/bIldation Study 

President signs bill eopandirog VA 
study to Indude other 
environmental tta2mds hi Vietnam 

Centers Ica Disease Control (CDC) 
sind Vietratm Fiero/Innen Study 
rat linalitt 

VAN:amines Eeposure Validation 
Study to CDC President signs 
$54 million funding hilt: Air Farce 
I ollasas report on sernying 
mitstons 

DMA/ manufacturers .7111r CIII nf 
c4.no $180 inaTiniamr1 notated 
1,11 dfil/Altn$ 

Cf IC cancels Expostar Validation 
Chaiy after Spending $43 maroon 

CDC completes Vietnam 
Emotion= Study 

Congress kriestigalos CDC* 
cancelling Exposure Veldation 
S:.frh 
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Symptoms of possible contamination 

- Weetrnass of 
lowar erirerolhies 

Fellgue 
thintoninnIcs 

(Atli defects 
tollscarringesislalbirtlie 
Numbness in 

I T lingers rind Max 

— Cardiovascular &larder* 
— Abnormal helrIness 

Respiratory problems 
Uver disorders 
Acute ebdorninal patio 
rat Of carbohydrate 
meleboftwn cfosorders 

Dept ession, sleep 
disorders, tacit of drive 
cruibtasts of rale 
SenslOvity to tIght 
If/paired sight 
or hearing 
Shin con/Miens 

Urinary triad disorder s 
Iladuced sax &Iva 
Irrrohince 
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Vet who served in Korea says Agent Orange did harm there to 
CThe chemical was sprayed in hoi- a jonlie. eloy by Agent Orange eery 3 

Wu claim m:y est H.,. is  • Mooned pain aeray ln Korea 
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vet who belitvea •  Ina cancer was an A:MYIc 0000553110 
31 a lower° oh rrrrrr was to guide 

caused by exposure to Agent Cringe. He aod a cadre ot oda .csalas artillery  fire to  one 1110  o.sh 

the elloiln laced chemical that from across the • eoupiry believe - 
nortans ever etteeeed 
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 veterans eviler in Dayton. Ohio. hat 
. been a daunt advocate Ice Mahoney 

and miser vela. Combs nod Rkli 
Morrow, u DMZ utt of the Vietnam 
War .vintage who used to lire in Um 
Daytoo amt. bombsrded the Perna. 
geo with freedom of information 
repasts 

The records trickled out I dont 
think they wanted to open un another 
can of worms." Combs said 

Still, be believes the final mule LI 
',old prool that op to 12.10 mooch 

• con midgets might hare ken cm 
, posed to Agent Orange between flat 
end 1371. wrnt.1 I was used In Korea. 

Now for the Caten.:23. 
HnIll recently, Only In country' 

'Vietnam vets vicre considered eligi. 
:tole for any kind of Agent Citangi 
;benefit. if you had one hour Is 

YOU wera covered." said 
Mahoney, wises has a thick file of 
cyrrespondenco that dead ends in 
telsetfoits. 
• Dot Prudeent Etat egned a co-

la'. earlier this year that emended 
disability benefits to veteran' with , Union o.oio 1...• eon* 41 tendilikrni relit.t1 Ii Agent 0f31111C. KOREAN MEMENTO — Bii Mahoney 01 NIskayuna.a vet er bn The way Comb, and others read It. argues 

5:101 in Korea gone tim an Agent Orangmendpegtj canc. er, the Korean DMZ veu are covered. 
'As of now they are being canard. A4ent Orange pliability benefits. lir ago, imam, ml  io l.c errs! Lke they are Ykm tna 
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tarcomas. man Hodgkin's lymph',/,' 
and enloracne. Eariy test results sn' nvy Because the mum Ile lints to 
Agent Orange are Mere tenons. 
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ii.Asirs.iyiwriwo,winetworrew 
lionald W. 

Voting. chairman of 
the National Veterans 
Tusk Forte on Agunt Or-
tmgo. Ile obtained thcan 
Ilitough a Fteedom of 
Information Act request. i 

the Ill *)SO was 
Its 'bailor:v. Infiltration 
from fiords Kuren. 

TheYuung said this 
wits the lust aelumwl- I 
edgivicitt by themillitnry 
that • AgOot Orange wta 
widely sprayed in lointa 
other than Vietnam. 
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Chemical 
sprayed 
in Korea • 

WASIIMOTOrl (AP) 
flewly declassified 

Pentagon rereads show 
Iluil Agent.Ortatge. the 
herbicide under investi-
gation as n health hazard 
to Ms •exposed to it in 
Vietnam. also was 
annoyed in Korea. 
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COMPARISON OF RMBICIDE TYFECTS 

 

ORANGE • 

 

MORMON tram 22 

 

CLASSIFICATION: HERBICIDE DEFOLIANT (DESSICANT) SOIL APPLIED HERBICIDE 

 

ctroxxca. ccprroa TIAN: 50:50 MIXTURE 2,4D 
AND 20  A, 5T 

CACODILIC ACID 
(Farm 560G) 

crieeacm. PRZPARATICK 
(ALLIED CHEMICAL CO.). 

r 

  

WOODY GROWTH, TREES MCCMAND GRASSY WEEDS, TREES, W00DT 

•

CO 

EFFECTED VEGETATION: 

 

BROAD LEAF WEEDS 

 

PLANTS AKD FEREKKLAL 

    

GRASSES 

 

mracco ce 

   

W 

PISSEHINATI f • LID SPRAY LIMID SPRAY HAND OR MECHANICAL 

  

(0II, BASE) (WATER BASE) BROAD CAST 

 

DURATI CR OF 

    

3FFECTIVM1 ir ORCMING MANN MAXIM( D.SPOLIATICIr Two GEMIRD SEASONS ti F-

   

IN 2 TO 3 WEIRS . 

 

osponsa TIm4: 2 TO 3 MIS 3 TO 5 DAYS 2 T0 3 11:61015 

 

Tnumr: NO EFFECT LOW (CO(PARARIE TO NON-TOXIC 

  

BL5CDED ANINALS ASPIRIN) 
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