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ANNEX D: Weather, Vegetation, Soil and Terrain (V)

s 1. (U) Generel: This analysis of weather, vegetation, soil and terrain
' has been summarized and extracted from Annex D to study “Clearance of
Vegatation and Foliage in the DMZ ares (u)", EUSA Rgineer, 31 January

1968,

2. (U) The DMZ Seeurity System Trace can be divided into three &reas
on the basis of topographic charncteriatics. The three aress include:

a, West DM - Exbending fron the mcni'bh of the Imjin Valley to the
point where the Imjin enters the ROK.

b. Center DMZ - From the polnt where the Imjin enters the RCK,
eagt to the Soyang River. :

¢. East DMZ - Prom the Soyang River to the Esstern coast of the
ROK.

3. (U) Weather:

- a, General: The source of most of the variatioh in Kored's
climate is the annual progression of the seasons. The cyclic alter~
nation of the south and north monsoons of summer and winter, re-
spectively, decisively control the climate., Due to the predominance
of this monsoon cantrcl, the elimate seasons &re best delineated by
wind flow., Within the lower layers of the atmosphere, immediately

o above the land surface, a persistent northerly wind flow characterises
Mg the winter season. A persistent southerly wind flow distinguishes the
© sumnmer season. JIn the intervening periods when the wind flow has no
persistent direction, are spring and fall. Climstalogicelly the DMZ
Security System Trace is alsc divided into three distincet areas.
Temperatures, precipitation and winds will differ in the highground
area of the Central DMZ, from the relatively low laying arez of the

Vest. DMZ and the Fast DMZ,

b, Growing Seasen: OSpring normally commences during the first
week in April with the last frost oceurring around 20 April, in the
central portion of the DMZ. Broadleaf trees in (Qld Field, Scrub
and Forest commnities begin budding in late April. Flowering
follows during esarly and mid Msy. Leaves begin to appesar in late
April and are fully developed in all species by late May. The

- effective cover of this foliage extends then from late May until the
first severe frosts in late October. New shoote of grass species

" begin to emerge from the old planta in early April, Full growth ie
dependent on the species, the maximm height (one to one and a half
meters) is reached by &1l species by mid June.

.. é. Dormant Seasc;n: Dormant season or winter ‘season. connences
about the first of November, terminating about the last of March.
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The following dats shows the mean dates of surface frost and thawing.
Dates will vary, depending cn the locality.

MEAN DATES, FREEZING AND THAWING OF THE SURFACE SOIL

West DMZ s Central DMZ Fast DME
Freeging 20 December 10 Decenber 20 December
Thawing 20 February 1 March 20 February
Le {U) Vegetatien: .

a. Deseription of Commnities along the Trace: Vegetation along
the DMZ Security System Trace can be divided into four types of plant
commmities. The eclassification is based on four factors:t Dominant
species, soil type, water availability, and influence of men. These

aggoeliations include:

(1) (14 Field Commnity: The dominant species in &n Old Field
Community aleng the Trace include several grass species and sedges -
(Carex), Growth of these plants will reach height of one to one and
ane half meters during the growing season., Serubs are common in the
(ld Field Community. Two of the most common are alder {Alnus) and
willow (Salix), For a typical exsimple see photograph, figure D-1.

(2) Scrub Community: The SCRUB commumity can be dominated by
either needle leaf plants, mostly pine (Pimus) and juniper (juniperus)
or broadlesef plants, or & mixture of the two. The broadleaf is
dominated by cak (Quercus) and chestnut (Cagtensa), Other common

specles include birch {Betula), popular {Populus) and alder species,
Trees vary in size between two and three meters. Though the soils.of

the SCRUB commmnities usually lack moisture and contain few nutrients,
large areas along the Trace are covered by SCRUB as & result of man's
influence through cutting, burning and clearing. This commmnity
occupies the larges percent of land along the Trace. For & typleal

example seo photograph, figure D2,

Trees In the FOREST commumity
include mostly oak and chestnut. Pine lg common and occasionally
spruce énd maple 8re observed, FOREST communities are limfited to
mountainous areas along the Trace particularly in the centrel DMZ,
For & typical example see rhotograph, figure D-3.

(3) ForeCast Associetion:

(4) Cultivated Landa: Cultivated lands are found in the low °
wet aress aleng the rivers and stieams both north and south of the DMZ
beyond the limited mccess areas. For a typlcal example see photograph,

figure Do,

b. DMZ Vegetatiem: An analysis of the DMZ restricted area and
the area to the south indicates the following percentage by type of

commmitys

b2, .
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(1) d PField - 152,
(3) Forest - 10%,

(4) Cultivated — 5%.

5. (U) soile: Soils along the Trace are both deep and shallow,

soils of finegrained clays and silte af a depth exceeding 2 feet are

located at the extreme western portion gf the Trace from the mouth of

the Imjin River to & line connecting Kmesong and Mansan. From this

line to Chorwon the moil is shallow to moderately deep and is composed

of course and fine-grained sands and clays. Between Chorwon and Kusnwha
» a third type, moderately deep fine-grained clays, is the dominant type.
e Finally from Kumvha to the eest coast the soils are shallow and charac-
ey “terized by coaree and fine-grained sends and clays with rock fragments,

A1l soils along the Trace &re rated uncompacted,

4
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6, (U) Terrasin:

a. Topography:

‘ 1) hest DMZ: ‘The area of the western part of the DHZ consists
of rolling terrain and grassy plains, relatively easily accessible to

o vehicular traffic. The Imjin valley is the dominant feature. The
e ‘ 4 eastern part of the western DMZ becomes mountainous with ragged and
steep slopes up to 39 degrees, rising to an elevation of approximately
P 300 meters. The drainage psttern is mainly southerly. '

. (2) Central DMZ: Immsdiately south of the south tape, the
. western part of the Central DMZ consists of rolling terrain and grassy
plains in the Chorwon area. Zast of Chorwon it becomes mountalnous

. with elevations ranging excess of 350 meters. Steep slopes up to 70
degrees and ridges are characteristic. Trafficability is extremely

difficult. Rivers drain south into the lan River basin.

(3) EBastern DMZ: East of the Soyang gang valley the terrain

continues to be mountainous with slopes from 50 to 70 degrees and
elevations in excess of 400 meters. Trafficability is extremely

difficult, The terrsin slopes relatively steeply towards the coast.
.Rivers in this area flow generally north into the Nam gang.

b, Drainage: When applying herbicides the following run-off
charactoristics should be considered: ‘

| (1) West DMZ: In the US sector, although there are virtually
no cultivated aress north of the Imjin river, oconsideration should be



given to possible pollution of the southern benk where rice is the
mredominent erop, .The Yokkok Chon, originating in the Chorwon area,
flows north through the DMZ into North Kores and meanders through
North XKorea for approximately 30 Kilometers to Jjoin the Imjin River
at coordinates CT 1729. The main crop in this area is rice,

'(2) Contra) DMZ: In the c.entral part of the Central DMZ, a
nemeless stream originates at coordinates CT &,36 and drains north
into the Kumsong River north of the DMZ, The Kumasong flows into the
Pukhan Eiver which in turn drains into the Hwachon resevior,

F

(3) Eastarn DMZ: - Stresms and brooks along the eastern DMZ
drein into the Nam Gong River. Rice fields are to be found within the
Kosong area in North Korea and may bescome subject to pollution,
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“herbicides a8 8 new mlitary weapon has been proven,

ANNEX B: Technical Charecteristics of Herbicides (U)

1. (U) Chamical control of vegetation and foliage his been an eccepted .
agriculturel practice for & number of years. The various chemical
herbicides that are commonly used for this purpose ars classified
according to their effects as follows:

s, Deseicants Ars chemicals which rapidly dry up folisge causing .
the leaves to fall off of treated vegetation. Dessication can be
effectively used to prepare vegetation for controlled burning during

the growing season., ¥

b. Herbicides are chemicals which are abgorbed into the plent
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 response is the
eventual death of the plant which may occur two to three wesks later,

¢. Soil applied herbicides are chemicals that are placed into the
goil and sre &bsorbed through the plant root system and then trans-
located throughout the plant catsing defoliation end eventual killing

of the plant,

2. (U) As & common meaningful designation and to prevent confusion
the term "defoliant" rather than the term dessicant, herbicide, etc
has been used throughout all briefings, correspmdence and dirsctives
pertaining to the Vegetation Control Program CY 1968,

3. (U) Spraying defclisnts as & means of improving both horizontal
and vertical visibility where vegetation is dense has becare an
accepted practice in military operationas in Vietnam. Research, which
has been conducted for more than 20 years at the US Army Biological
Iaboratories, Fort Uetrick, Maryland, has been confirmed for its use
on & large scale, for certain defoliante by their succeseful use during
the past six yesrs in Vietnam. In Vietnam the military worth of

The improvemert
of air-to-ground end ground-to-ground visibility has uncovered enemy
positions, permitted observation of his movements and has been & primary
factor in reducing the incidence of ambushes with a resultant saving of

lives of allied military personnel,

4o (U) The defoliants that have been used in Korea have been in use

in the United States for over 20 years. They are available conmercial-
1y in the United States under a variety of trade names at most seed.

stores, garden shops and farm supply stores. In the sumer of 1967 a
commercial variety of 2,4 D was sold in the YONGSAN PX Gerden Shop.

-Although the use of defoliants is recognized and is tsught at

agricultural colleges in Korea they are not generally used in
agriculture in Korea due to the relative expense of the active
ingredients and the plethora of cheap manwal lebor,

- é}’;}g‘;@ gﬁm
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5, {U) In order to svoid misunderstandings on what can be sccomplished,
by the use of defoliants on vegetation, it should be borme in mind that
the utlimate effect of the chemicals will be to provide a vegetation
condition similar to that of winter. With certain chemicals, the
vegetation growth is completely stopped. While with others it may be
tempararily defolfated and later refoliate. In any ¢ase the chemicals
do not cause the vegetation to vanish, The trunks snd branches of

'trees, for example, remain in place until removed by man or nature.

In any case the chemicale do not causs the vegetation to vanish.

The trunks and tranches of -trees, for eéxample, remain in place until
removed by man or nature. In Vietnam, i§ has been noted that when
trees 50 to 100 fest high were defoliated by merisl spray, there was
an increase of approximately 80+ in vertical visibility and horizontal

vigibility was improved 50%. :

6, (U) Ae a remult of tests and dats obtained from defoliant opera-
tions in Vietnsm and field evaluation in Korea Bs well as reccumendations
from the US Army Biological Laboratories, Fort Detrick, Maryland the
following defolisnts were selacted for use in Korea:

‘a. Agent Orange: A 50:50 mixture of normal butyl esters of 2,4~
diphenoxyacetic acid (2,4-D) and 2,4, S-triphenaxyacetic acid (2, 4,
5T), It is a systemic plant poison which when absorbed into the plant
through foliage and translocated throughout the plant causes a rapid
withering followed by death of the plznt within 2 to 3 weeks., It 1s
specific for broad leaf plants and is effective against most trees and
woody brush including evergreens, locust and scrub odk. Generally
spesking narrow leaf plants which include most grasses are not affected
bty Agent Orange. Effective defoliation and death of most susceptible
vegetation can be expected from an application rste of three gallons
of active agent per acre. Agent Orange wis applied as a2 liguid spray
and was mixed with Ko 1 diesel oil 2t » rate of 3 gallonsg of (range to
50 gallons oil for spray of = one acre ared. Agent Crange is relatively
non toxic and no danger exists to warm blooded animals in connection
with its handling and application. Figure F-1 illustrate the vegetatlon
cover along & road near the DMZ. TFigure E-2 illustrate the same ared

after treatment with Agent Crange.

b, Agent Blue: A liquid formulation of cacodylic aeid known
commercielly as PHYTAR 560G, It is used for the rapid dessicatlon, or
drying out, of the leaves of wWoody and grassy growth, particularly
narrow leaf growth such as annual and perennial grasses. It has an
extremely fast response time of 3 to 5 days for this type of vegetation
and is especially effective in preparing vegetation of & 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 Hlue hag been used in Vietnam as a specific agent
to destroy Viet Cang rice crops. fgent Blue is applied &s a liquid
spray and ie mixed with water at a ratio of 3 gallons of Blue to 50
gallons of water for application to a one aore area. Figure E-3 shown

Bt
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& possible ambush area adjacent to & tactical road Figure E-k is the
same area following application of Agent Blue.

¢, Monuron UROX 22: This sgent is a pelletized solid containing
22% Honuron trichloroacetic acid and is an 811 purpoge semi-permanent
soil applied herbicide, It is effective for the long term control
of perennial and annual grasses, vines, broadleaf weeds, trees and
woody plants. This agent is spresd by hand or mechanicz)l broadeast
in the same fashion ag pelletized fertiliser and is applied to the
soil immediately prior to or at the be g of the growing seascn. .
Once applied to the soil Monuron slowly dissolves and is absorbed into
the soil where it ie absorbed into the root systems of plants and is
further translocated throughout the plant causing defoliation and
eventual killing of the plant, FRainfall is required to dissolve the
pellets and cause absorption into the soil; therefore, two to three
months may be required before a visible effect of the agent mey be
observed. Once applied to the moil Monuron is expscted to be effective
for up to two growing seasons, It is comparitively non-toxic and no
danger exists to man or animals in handling and applicetion.
To illustrate the effect of Monuron URQX the tree in Figure E-5 was
treated with & btasal application on 10 April 1968, Figure E-6 shows

' that as of 3 July 1968 the leaves were btrowning and the tree was begin-

ning to die in contrast to the ful],y developed i‘oliage of ad jacent un-
treated vagetation.
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CLASSIFICATION:

CHEMICAL COMPOSITION:

EFFECTED VEOETATION:

METHOD OF
DISSEMINATION

DURATICN OF
E¥ VENESS

RESPONSE TIME:

TORICITY :

COMPARISON OF HERBICIDE WFFRCTS

QRANGE

HERBIGINE

" 50150 WIXTURE 2,4D
- AND 2: !h,ST

WOODY GRO.TH, TRYES
BROAD LEAF WEEDS

LIQUID SPRAY
{OIL BASE)

ONTE GROWING SEASON
2 10 3 WREKS

NO EFFECT ON WARM
BLIODED ANIMALS

BLUZ

ORFOLIANT (DESSICANT)

CHCODYLIC ACID
(PRYTAR 5600)

WOODY ~aD ORALSY

LIQUID SPRAY
{WATIR BASE)

VAXIMUM DEFCLIATION
IN 2 70 3 WEEKS
3 TO 5 PAYS

LW (COMPARARLE TQ
ASPIRIN)

MONURON URQE: 22

S501L APPLIED HERDICIDE

COMMERCIAL FHEPARATION
(ALLIED CHEMICAL CO.}

WEEDS, TREES, WCODY
PLANTS AND PFRERNIAL
GRASSES

BARD OR MECHANICAL
BROAD UAST

TWO GROWING SEASUNS

2 TO 3 MONTHS

NON-TOXIC

.—?;JJ
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Annex ¥

A840~926-009k

b

6840-915-6351
91Lo-27h-1912
6640.685-54ho
NBN

3740--916-6h62

37H0-651- 4720

Agent Plue

Agent Ovanpe

nrd Dieiel 0il
Menuron UR0X 22
Herbicide Dispenser

Inpecticide Sprayer
GED, 180 #8) per hy

Insecticide Sprayer

"Hand-hald, 2 or 3

gal capseity

UNIT. PRIGF

275 pér drun

i 385 per drum

5.50 per Arum

30 per drum

25 each

160 each

25 eaeh

GUANTITY

625 drume

380-drmns

7,000 druws

7,800 dimume
50 each

2L each

200 each

(SN
7%
eﬁf&:‘r}

VHGRTATTOR CONTROL

SQURCE . OF SUPPLY

AF Stocks, Vietnam

AT Stocks, Vietnsm

CONUS

CONUS

EUSA

TOTAL 037

$ 38,500
$ 234,000
§ 1,250

$ 3,520



PRIORITY, SCOPE, AND DEFOLTANT REQUIRERNTS

oy

I CORPS_(7P)
SCOFE
PRIORITY MATERTAL (ACRES) QUARTITY
1 DMZ 8ECURITY MORURON 2,200 110,000 B
SYSTEM FENGE ORANGE 1,730 5,190 GAL
BLUE 1,500 4,500 GAL
" k]
2 CP's and OP'a MONUROR Q 0
ORANGE 450 1,350 GAL
BIUE 1,400 4,200 GAL
3 TIOADSIDES HONURON o a
ORANGE 300 900
BLUE 1,550 5,650 GAL

i -
___FROIA - TOTAL
RCOPE
(acnEs ) QUARTLEY QUANTTTY ACREB
5,600 250,000 I 390,600 7,800
2,650 T.950 GAL . 13,140 GAL 4,380
‘ ] .0 4,500 gAL 1,500
g o ‘o ' o
1,365 4,095 GALL 5,440 caL 1,015
0 0 4,200 GAL 1,400
o o 0 0
0 " 900 GAL 300
5,370 16,110 CAT 20,760 GATL. 6,920
TOTAL

25,115 ACHRS

a‘im el

e

L5770



ANNEX 1t
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ALLOGATION OF DEFOLIATION EQUIPMENT AND MATERTEL

CATABIRITY FROKA

TOTAL CAPABILITY

¥ Used for mixing w/Agent Oranje
&t a.ratio of 50 gals per 3 pal Oranpge

Tl

65

TOTAL COVERAGE CAPABILITY:

MATERTEL I Us CorRes {GPp) CAPABILITY
MONURON 2,500 dmg - 530 sores 4,900 dms 980 acres 1,560 ecres
(UROX B) {145,000 Ibs) (2%5,000 1vs)
" AGERT ORANGE : 135 dms 2,475 meres 2k ams 4 o1 acres 6,966 acres
| {1,425 ga1) : (13,575 zal}
_AQLNT BLUE 27h dms 5,003 acres 351 dms £,435 acres 11,h58 acres
(15,070 gal) (19,305 gal) ]
‘ -
SDIESEL OIL 2,500 dms W },500 dws N/A N/A

19,984 acres
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Standard Operating Procedures fur-vagatatidn Conkrol (U)
g8 &4 A% (1)
operations when required weather conditiona ara exceededo
Afgodd F9 zx e,
g. Report to Detachment L all areas which are treated identﬁ'ymg
da el ga Ay (“f?!ﬁr A1) 3 'Mg A ()
the ares sprayed (size and location) s and agent used {amount)., Soe Annex A, =
& =38 %9 499 Ade vdvAdda w3, (Lg e ga)
h., Observe and report agent effects on areas previously sprayed; -
12g 44 A WG B e rde i

 t0 the degree possible., See Annex A.

e Jre w3, g oo, Ha,
3, () Agnet Ch&racteriatics.*
(113)  #3 zheAle] 24

a. Monuronti Moruren is an all purposge, semimpermanent soil ster:ilant
Mg : Mgl 2 e 2o g:%}-t% gk o axale s (
effective in the control of perennial grasses, weeds, treeg, and woody .
dgA A, e, 2% @ Ne dd dg gAe waay.
plants. The form of Monuron o be used in Korea is Urox:22. It should - -
Bz ALd wed el sgas € L el £
be applied to the goll just before or during the growing seasocn so that
a2k Y Ay Ads ARo] gesesaq Hgo wide
it can be carried down into the root zone for ebsorption :Lnto the planto‘
ey B BP9 4z §add 2 e
Once absorbad into the plant its action is slow, requiring 2 to 3 months
CAA e Azsd 2 g Fded edA Hge ae
to kill larger plants. It is non-toxic and pregents no particular
g ¢ gady 549 gx Ags Aedl sy AHge

™
hazard in handling or application except that it 1is sli-g_htly irritating

dod i & &g 4=J ﬁk-;zr SERY
to the skin and the nose &nd thro&t




the area sprayed (size and loaation) , and agent used (amount).

Standard Operating Procedures for ‘Vegetatio'n Control ()
& & &z (1)

operations when required weather conditions a.re axceeded

Afgoln 2oz Ao
g. Report to Detachment L all areas which are treated ident:t.fy‘mg

e e da Ay (Hi%lﬂ? -S43 Aed BYA ()

See Annex A,

F =38 g d4 d Ade e “P:d e sz, (%5 A, Fa)
h, Obgerve and report agent effects on areas previouely sprayed,

T g 44 Aol Hg S geAd e ALy

_ to the degree possibia. See Annex A,

2ale Arxx w2 Lg N, Mz, -
. - . . ) P Y S LR
3. (€) Agnet Characteristics: '

(111)  #3 e =4
a, Monuront Monuron is an all purpose, semi-permsnent soil sterilant

g : g 2 e A Sid g arse (_

effaective in the control of perennianl grasses, weeds, trees, and woddy

Sy Ay, za, &% o8 =) o}{} Ay gl .3_3,1::[1 .
plants. The form of Monuron ¥o be wsed in Korea is Urox;22.°

oA AL ciwgd Help Sgas ndd g gadp

Tt shquld. .

23,
-1

“be applied to the eoil Just befors or during the growling season so that

A FEdt d4 dds Adel gegesrd Hpo wde
it can be cayried down into the root zone for absorption into the plant, -
Fhee gtk B 93 4z gedd 2 Fee
Once absorbed into the plant its action is slow, requiring 2 to 3 months
AN el ASd 2 Jgg FoeY 2dA Mgl e
to kil largery plants. It is non~toxic and presents no particular
g & FaAe 249 dx Az g 5d8 439¢
hazerd in handling or applic;tion except that it is aligiﬁly irritat;Qg _ m.‘,
deod dach 2 zage It Az 4J4 -
to the skin and the nose and throat. .




Standafd'Operating Procedures for Vegetation Control (U)

dg &4 ddw ()

b. Agant ORANGE: A mixture of two systemlc herbicides known chemically
N ﬂ&m on&.;&M‘Hy#qf ﬂiﬂg LJ%gML

as 2,AD and 2,4,5T, both of which are available commercially in the United
Y okl N 2,47, & 24,59, % REd o sz oM FusEod
States and are widely used by homsowners to kill weeds in laiwhs, along
Jgew AN FEY 2 zyel Fag %-olvwr ge oo
fence 1lines, and around borders. Agent ORANGE is & systemic pléﬁt polson
dvh eWN. e gy ag asdeM Jgol Jo FaAY
which, when sbosrbed into the leaves of plants causes rapld defoliation
4% 99 adg ddd gzdest 2 dge 297 5
and eventual death of the plant, Agent ORANGE i3 effective agalnst most
o e, zeA: Ao JE g ¥ 1% dgF Jdol &

trees inecluding evergreené, woody growth such as honeysuckle &nd other

e Fe $F Jge =3 HP4o 2L FaAe

vines, and most broadleaf plants, The agent is disseminated as a sprey,

prdes gaod  dguew gAY Akt JdA &

and no dangsr exists to warm blooded animals in connection with its handling
¥ Ae gk o Faddg AeFE sob go q4Ey

.é‘_...%- oﬂt ._a_. Q,
or apulication. -

Wagke]  glaAr ¥ge ==t gol wiies gedeod

If there is heavy rsinfall following apnlication the
5 ;',€€§

dey o gagerys ¥y gJes Fauy 24 ¥ vl

" into irrigation ditches; however, the farther the water travels from the

sabgel Y 4 ke de Zegh ,
-sprayed areay the pgreater will be the dilution factor and the possibllity

of crop damage will decreass,

‘¢, MAgent BLUE: Agent BLUE is & liquid solution of cacodylic acld

we, zhea] o o Fasly Job AzA ek seorl ey

possibility exists that traces of the agent may be carrled in run-off wateyr




¥nown commercially as- Plvtat 560(}

LONFBEN Ak

A4 A4 oy (L) -

sagh oA gl o FeAe g
foliage of woody and grassy vagetation and 1s particularly effective in

S L X £
Rice is extremely sensitive to

JaAded Aadd  4¥d Fee
the extended control of perennial grasses.

e, ¥ o gaxd z¥ ghee
It i3 disseminated in a spray form and when applied during dry.

this agent.

o FgAe grges gadd Fadd
weather there 1s little danger of run—off water carrying traces of Agent
34 ot goer g ozeat ¥zg whe Ades gdzo

PEETNE IS

“Standard Operating Procedures for Vegetation Control (u)

It is used for rapid drying out of the

248 dgd de H&% -

e

Ag %Y J&f Hese

- BLUE into riee paddies since the agent 1a rapidly inactivated in'the soila

Agenh BLUE is water solu,‘blaa and will not be effective if ap-lied during
Aoty £33t g
raim and Af rain occurs within 12 hours of application, considerable

$5, Hade g o g5 oA

e Mgt AWl vt dd9d s2ol o

4 g

degradation of effects can be expected,.Addlitionally, rain immediately

of sllx Agzold AL Fxol ¥F oy

ded F

sfter or during'application will increase the possibllity of crop damage -
gt w3z W4 A6 dx4d zhgd s4HAA g

due to run-off.

JaAy ohrdy Az 4xA

g+

As for toxicity, Agent BLUE is about as toxic as aspirin.
o ey Az

Porgsonnel handling or aplying this sgent should take normal sanitary
e Aede Ty 3o MEAS e ANFY A A

precautions of washing after handling.
5 ek o,
L. (C) Application restrictions:

(111) Aespel g A

"8, No agents will be applied within the DMZ,

vpa A duel e gdas see

e

All areas muat be
A8 g Ae

Shg- 3

_aouth'of the south Tape. Agents will NOT be apolled in areas which are
Age SEA gy 3Ag odgelderath

Felomean

&& FFAAE




Standard Operating Procedures for Vegstation Contrel. (U)
4L &AM ox (1) ‘ '
immedistely adjacent to the South Tape if: ...

garte P J 1aAgA AT 38k
(1) There is a possibllity of iun-off into the DMZ, Areas. of

M wg Adges gdgdgd hpgd. de

-

apolication close to the DMZ will have a positive soﬁthwand drainage

) b w el kg A g eld Ag ghodk 33&%5# g

" between the South Tape and the apnlication area.:

A 39 LY Geer esp wesd g 3o,
(2) There are winds blowing which could causse possible agent

g2 e w-agﬂqw-aq_i gobig 7o

drift into the DMZ or into food crops. With wind apeeds over, 5 MPH,

vpebel g F&, 2z 599 9 %—«_#EMM Jeed s EP&-NHP
agent drift has been observed for distances up to 3 milas.. :
3k AATA gebdk Jet goe -
b, Extreme care will be t.e.ken to avoid dnmage to food cmpm
Sapgol Y Adg SAsT dW FEy xdg j%"ﬂ'ﬁh}‘#
agent will bp apnlied within 200 meterg of food crops.

No

s potd qW A Geide Faxie &L%l3¢

Soray operat.ions wlll be conducted so as to avoid contamimting

+polt go 29 po oguA grg Fx Ay ook
Special caution will be qsed whenA cleaning

e,

streams and standing water,
ek g alg Al g e gAAA ges
soray equipment to proclude gross contamination of water bodies,
Fed zedg ek gok |
d. Spray operations with BLUE and ORANGE will not be performed vhen
e Ay ws,  ewmd ey gesidr god o=
it 1s raining, and BLUE should not be applied if rain is predicted within
1247 oldel 7he- elwk glgovde &T,ﬁmﬂr Ao wHL
12 hours. Monuron can be applied during light rain but shou}.d not be
FY laE. e b e Agsds gy

applied during heavy rain or when heavy rain is pradicte;i, aince heavy

294 &g oy J° el i‘# e ]

Wy —
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5, {C) Applicatién Prioritiess

CONEIDENFHAL~
Standard Operating Procedures for Vegetation Contrel (U)

A 2 o ()
rain might carry the Monuron with the run-off’ water rather than world.ng
g, A F Aoxgel fpo wde wadd g ygd
it into the root gone within the area of application, ' _

A Edg heddq g edpd AR

(112)  ARgdbel & &4« ' - Car
&, Priority 1: -

4 &9 iy
(1) A strip aporoximately 100 meters on either side of the fence
- *ﬂ'ﬂ]fj oA °F 100 Bl ol A9 (9% ’%-"IE] 8lAz.) o <}

will be treated with Monuron and ORANGE, The width of the strip will vary -

dag, o ewd Femg Agdd. o wodld A ze AY

>som_e what depending on the terrain and current installations.

v Ha Adeed = ke Aot e d, _
" {2} In areas where the fence 1s north of the South Tape, NO
sajel  gub FAA wyel A4 Aoy oAsF
agents will ba applied Thene areas will be cleared manually,

:&&?‘*5— AL AL gy aF Ade Jgis agg AN

{3) o Ggents will be used along the fence when the South Tape
S B B amges JAg des desie
is down slope from the fence, These areas will be cleared manually. -
Gadg getdg oW AgHAL g Jges xxe MWk
b, Priority 2: Check Points (CP's) and observation posts (optg),
e 8 2 dyash @ik, |
A strip approximately 100 meters wide will be c¢leared around the entire.
o Aol F Azhg ht o 00vd 2o A A Fao
perimeter of theaa install&tions. The Cirst 50 meters will be cleared
seh . Ag oddzed Ade gdes d2 Fod sovlde
namually and the next 50 moters will be treated with one of the three

o] AP Al §uis J—td' o A Fadz ShAg AL

CWBEWL "
A zi;%
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Standard Operating Procedures for Vegetation Control (U)
gz &4 wq.(gg : oL e

agents, provided application doss not result in violation of - the above
A Ha g, SR |

restriotions, - . .

Priority 3: Hoads and MSR's between' tha CCL and the South Tapa.
28 &8 3 YY S dsd dec=e P ugs,

A strip 60 meters wide (30 meters on each side of the road) will be

A A% Aol feba g w2 gea g2 6on o 49
treated provided it does not violate the above restrictions, - The actual

Ago  Faxg Aedw o Hge g4 ze Aol coet
width of the strip will vary depending on terrain and the agents may be

d38A ge el = FaAed zs=m WY Jgof =t
varied depending on the vegetation. Agents BLUE and ORANGE will be uaed

C.

s 9% Zed e o 2N & vﬂx-e_- -8 &9 3499

for ths most part on priority three arecas, ' -
+e gk
6. () Equwipments

(111) #pH .

6, H8 trailer mounted power driven decon appamtus.

of.s zdel st =9 "‘L‘.E.—"’i.
b. Hydro -~ pump defoliation sets,
g g,
¢, Hand sprayeré,
ey e,
d. Mi06 disberser {Mity Mite),
o106 337 (94, 7oje )
e, Herbicide Dispensers (granular}.
Saka g2 ) (812F4),
7. (C) Kquipment and Agent Handling Procedures,

() #M 3 gad Ag P4

-

4 ”é§yg



“humans, skin irritations may be noticed during vrolorged contact,

Standard Operating Procedures for Vegetation Controel (U) '
4*@ A oy (1) : :
- Agents will normally be diluted bw'ndxing with diesel oil or
gaxle Ao dzie g3 ggtd =g MY
water before being ap-lied. Dilution rates can be varied.depending uvpon
A=A &40k FeAd pep g AsdE . FUd
the equipment being used to spray and the agent gnd the wunt of agent
1ol g Agtke ol ek e d” oelze e A
desired per acre. For this operation the rate of dilution and application

1=t Jaiel ysel Aoche obefd B .

'po be expected are:

(1) Honuron -~ Granules are to be broadcast by hand or
g - 1 ool § mo Here s &AY A
mechanical spreaders at the rate of 250 pounds per acre,
erlg Ay g= 3
(2} ORANGE -~ 3 gallons of agent with 50 gallons of diesel
e - 1 ood P 3hee FaAs Gl ooteg

oll per acre,

%3} &2 5o},
we - 1 oA P Faal e & osothee &5

T

Although none of the three agents being employed are toxic to

g ATA. zsel graAt JFon 454 dede oy
ALY

b,

A Aacd dus A AFss g

personnel should take normal precautions to maintain personal cleanliness

re dgde 4 e I Gx _gra.ang. golAd FAF

and to avoid'ingesfion or prolonged skin contact with agents.

q3-o- F&AAA g FHA4 d%e Pige 49 gL
Spray equipment should bLe flushed after each days operation
e Al n[.]o]' ALz aA L Hpzle )‘ﬁ"i"?’-
with the material used to dilute the agent.A

&=t

Ce

{(3) BLWE -~ 3 gallons of.agent‘with 50 gellons of water per acre.

e,
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Standard Operating Procedures for Vegstation Control (U)

4 A oA (2)
(1) Equipment used to apply Monuron and Agent. BLUE wi}.l be

g, F 3§, oA gad ALy Mk
flushed with water: T s

&8 Aok ¥k
(2) Equipment used to apply Agent ORANGE will be flushed with

' ..Q.Eliz] :51}-.9..::{; A}-_»L off A}-_o__g ’ﬁ‘“]-r::- '232{]-97&
diesel oll, 011 used to flush equioment will‘ba placed in an empty
sq ook gk e Ade Asd wee wHA, e

. Agent ORANGE barrel for use in the next day's mixing operations.

g Jddd 2o dowddt ggeded &gl A
d, When equiyment is being changed over from use with Agent BLUE to . 3
Eo, gaA geo Agf Fug @A FaA Fao A
use with Agent ORANCE, the equipment will be throughly flushed with water
ey g Ple g I AFdE lgg gt B
and then rinsed with oil, 01l rinse followed by water rinée will be used
2vlz edx], Fareye e gax gao oo ey pe

~ when chmging from CRANGE to BLUE,

Caution nmst bo taken to assure agents are not mixed together,

350 408 ga et Ax pPad gug o B,

L=

For example, il .BLUE and ORANGE solutions were mixed, a gsolid mterial

g5 8 o ¥e. geNe emAd e god gIdd Sy

"would be formed which would elog equipment and would neutralige completely

pale AN zalvlo gy zogd meddga = Jaz gy
or partially both agents. :
wil gpFes z a4 NG
f. Fopty agent barrels (BLUE and ORANGE) must not. be 1eft open
s dewA, FeAlt gol 999 Y s, 2 Y
until flushed to removs defoliant residue. When empty &nd nolongar

Catelg s e AT A o WAy %Tﬂg :_-:_i ﬁ%ﬁlﬁ-ﬁ"i ;JEJ‘#

COURBENTIAL
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_Sta.ndard Operating Procedurss for Vegetation Control {U)

4 &M o (v ,
required for mixing operatiohs they will be {lushed at the apwliecation site

§ ol gaA gHd Hed gy ¥ ge FaA AeFady dgdv
with diesel or water as appropriate, Intact drums will be ssaled and - '
e A¥ZE Akl gé e Petw gy Jde AE

gathered intact at a centralized location for subsequent disposal and use,
Ag & A4eg f4M dFY Faol me YPAHd g4 020 &

as appropriate by FROE&, ' .

g.- Empty Monuron fiber drums will be destroyed by burning at the
Y vlvg, Bovhge Wid Adger A P4 g
end of each days operations at the mpplication site, Under NG circum-

e gk AR Jes e vieg, oAl gel A

stances will Monuron containers be salvaged for reuse,

Age A ge HAL gy |
° " - . v
h. Ol drans will not be used to mix agerts. :'\g,eni:,/oil mixing ‘ : ( ‘

Ga zheA S F 4% & AeMAR gk 42 zhgAst e

and agent fwater mixing will be accomolished in agent drums, and/or drums

el pyY ga Fedds ga gde BeA gad =gedd

provided for this purpose. Drums used for mixing pwrposes will be marked
e g A g ge=  EFUGF B oA gl ed
ag Agent drums and will be disposed of «s preseribed in paragraph T above,
=g s HE Fox god st o ra o, g;,oﬁ °l"f '¢] & opghuk, -
8., (C) Reporting:

(111) » 2 ¢ _
Unclagsified telenhonic reports will be submitted daily to Det L,
ga ztde gegesins wgd g HdWed g

a.

.K!{AG, following each defolintion, operation conducted. HReports will be

jpes 44 22 F Ay w2y v dd, 9 FA4g wx

gubmitted prior to 2400 hours using the report format provided at Amnex 4.

e e Fo AT E-:«-@}ﬂ—ﬁiok G-
' ' m‘ : ; bbbty -

RS
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Stendard Operating Procedures for Vegetstion Control (U)
Hp g ol (x)

b, In cases where advisors observe vioclstions of the restrictions
A A saol gAY MEF AYA JWEE TS R o
outlined in paragraph L above, or observe viclations about to be committed,

Lolg AUy ‘Q‘g‘ 7t .J'*EFE‘ X3 g 3‘%3‘1:: w8 3 "}‘ 'L;';E“
" the following ac*ions will be takens R o '

HE: :
(1) Call the violation to the attention of the application team ‘

oA ez AHFAA dPAte AW a2 A
connna.nder, and point out the natwre of the restriction being violated or

ﬂt},\.i”}"}' ﬁJgP o9 e A} AT wWrg AFH %_—tl'_.
sbout to bs violated, - o

\2) Advise the team conmander that he should issue orders to
Feai Afgon FdzA Pye W= Fdte

cease operations dnd that he should take corrective actlons to assure

FAE AY Ate Firs Hed AFaxg Aes  Fo

. compliance with the restrictions,

& <},
{3) If advise is promptly complied with, the advisor need take
zpgel Jodg woksd 'dg HPdsg wege
no further action in the matter, except that ths incident must be included
o] s o o)Ad axeg HI e ooy dyAFe =4
in the daily report. ' ‘
ol gly 3 of & BpA ] oF ﬂ"‘?‘. |
(4) If the application team persists in committing the vioXation
oBd Heacdh Wi dgke Y Faaz AHFel 4y
and tho toam commander takes no action to stop the violation, a report of -

2Ag A fhgel asg HeA gg Pede A Ade e T g

=2

‘the matter must be made immediately to Detachment L through the Forward

dad dyes F¥ 2ed +F9Y Jo A I A g4




Standard Operating Procedures for. Vegetation Control (U)

4 £ % (w) '
Detachment Commander, by the most expeditions means available.

owa ok e

9, (c) Coordinating Instructionss )

(111).  J= A, -
Detailed task organization and precisa echeduling infomation

B I w93 g g "Fese 3

will be obtained from the uppropriate Coxrps and Division headquarters.
3 Ag AYeeyd g zHi.

Senior Advisors will eoordinate weather forecasts and other operational

a'z.

a4 zpde Wl A zdad AF Ages 1 s A

matters on & daily basis with the appropriate Corps or Division headquartera
3 gAg Fasz A ol FH gFad Ade =g

end will advise them concerning scheduled operations. In cases vhere

21, 32 A Adyd ds Fgo Asdge e

opaerations are caneelled by Corps and Division Héadquar‘ters ,-contact with
2 Wep Fyad dY By Ae 39 P4 A4

apolication teams wil.l be made by the KMAG x-epreaentative to veri.t‘y '

¥o gA.

receipb of . the cancellation orcier.,

b. Weather forecast information will be obtained from the sources
14 v Hg gz Mg e 4= xe
indicated below on a daily basie during the duration of tha opera’ci«m°
g A
Detachment L G-3 will inform forward detachments jrmediately upon receipt
of, A9 ZAANE dus Ay e ‘HeAYs F4aE érf'i
of any changes. to westher forecasts. . .

J9 zgd HJ99 4 H1.. |
(1) Weather forecast transmitted by .20th Heathar Squadron.
(o Agee e g,

-]

12 é o

4




Standard Oﬁerating Procedures for Vegetation Control (¥)
HE &A oy (¥) : .
(2) Telephonic communications with G-3 or G-»2, Detachment Lo
g 3 gAAS me FuAsd 4d d¢,
{3} Teleohonic communications with Det L Avn, R«401 or the
| N R I A e i R
nearest airfield with a.US Army Aviation Detachmant,

g A%gaEd +4 de o
L) AFKN news and weather broadessts., AFKN should be monitored

ofo}, efm <ol off, i @ drpelr, 7] onyg A4

during the day for any changes in the earlier forecasts,
o # 8 7 44l HES FASAAN 447 As FH =G
To assure comm}mic;ltion between KMAG revresentatives and application
, Lpd e Fad ez gel oArse 4G 9% 1ze
( te'ams-, FROKA will provide at least one English speaking person with each

S F e A4y 1gd gId% Aty $9g WAEE

application ¢eam, 7 : ‘

c.



2 Ammex A (Format for Vegetation Control Opera.tions Report) to Det L
Vegetation Control SOP (U) .
o AW Hg &M o3 () w5 A, (& &M FY v gkéJ)
' #LOCUST REPORTH
nofue 7 B Rw

ALPHA: (Date/time group - local time):

&

g (/A - 3A A

BRAVO: (Dat.e/time group of defoliation opera.tion): FROM 0

e (g 4/ A A
CHARLTE (¥onuron): : ‘ ) L

spobe] (ola):
LINE 1: (Area of Application)FRGH TQ:

&
i a}'&]'. g: ( Q}"‘E‘" %] gi) . 'T'J}-z] .

LINE 2: (Amourit of Agent Applied in Pounds):
elo g (Fha.A  ghewg o HoxE Hels).
LINE 3: (Size of Apea in Hectares):

g9, 2 (ghx Ha - #He gele):

LINE 4: (Violation of Bmployment Restrictions):
<9, & (M F Aol W dvk A
- DELTA (Agent ORANGE):
5 dek (e-gd, e |
LINE 1: (Area of Application) FROM . TO

elol, o (k& A 9) ¥ 5 77
LINE 2: (Amount of Agent Applied in Gallons):

C ek (Fad gag - e FAS):
LINE 3: {84ze of Ares in Hectares):
eho. &9 (&= 7 - gk gds);

LINE &t {Viclation of Employment Restrictions):
sl a: (M A A A "PEL)

ECHO (Agent BLUE):

WA (Y2, zhe.A).

 LING 1: (Area of Applicstion) FROM N 70
so.d: (&= o) LR 77k

LINE 2: (Amount of Agent Applied in Gallons):

#&$:(&%ﬁ'§&ﬁ-ﬂﬁ.?ﬂ&h, —
- ¥y '}é« ; ' - .......:.- --

1%
e ) g . S
é’g e nwﬁ ‘ ’ *\' -




Armex A (Format for Vegetation Control Operations Report) to Det L
Vegetation Control SOP (U)

Sie 4g A odw (1) g ol A Y s )
‘LINE 3: (Size of Ares in Hectaras) o
=Ll %4 ("‘H!- 3. - "H"*]* ‘:P‘ﬁi)
LINE 4: (Violatmnv of Employment Restrictions)
o 2. (Mg Aol W {1 45
NO’I'E: This report format is clagsu'ied CONFIDENTIAL and will not be

2 o wxgde 3zvgel® g ofwsws £ A7
removed from the SOP or reproduced, Unclassified telephonic reports will
4 FAode g edear oo FNg gedd YFe
be submitted dally using phonet.ic Jine identifiers only as outlined belon.
tg g9 w2z Hoh . - |
&, Ln_nes 1 through 4 under the whorietic 1dent1fiers will be
$ed £3 g g4 the e s g
gompleted as followa: .
Fd 222G
' (1) LINE 1: This line normally consits of prid coordinates
o g Ao &4 Furxge e axsiy

identifying a linear area of apolication. When Priority 2 aress are being

afre g, mhel ey &8 2 Alge] HAz(gez)d. dg ey
treatod, this 1dine will consist only of the CP or OF number and NO
Featt Fhs feche witha Fee ey Lo Ay
coordiﬁatas -will be glven, o
(2) LINE 2: This line consits of the pounds or gailons of
o egles doey gag zesd che Hes. e,
agent apnlied and should not be confused with the total valtune of diluted
e wawd, dje gd zgw gruAL gPh chA
sgent., Pounds or gallons of undiluted ap,ent will be. reported,
goioh ghe Fgaldl fge ses  Ap des s,

-
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Annex A {(Formt for Vegetation Control Opérations Report) to Det L .

Vegetation Control SOP (U) _

doadd 4% £ o (1) v ol (42 34 Fdes 34)
"(3)  LINE 3t The estimated size of tis treated area in hectares

wol g zaM Fa A9y ey Hae e gds

U will be reported on this line, One hectare 1s a 100 meters square, i.e, &

1z g @ (1) Pehe he e A3 wovle §¥e FEh &,
plece of land 100 meters on esach slde ore 10‘000 aquars meters, For purposes

Atk #7 100¥9el g sy g 48, de ¥ deg W
of mental reference two Lootball fielde laying side-byside is dpproximately -

L e ‘f*I&*‘P‘?‘i‘:i 1 Fe e arahs = e peges 34y

on hectare, .

L. <}, . _
{4} LINE L The report on this line will be keyed to paragraph

o). x: o o ol nr e8e yw oln Azl v
L oof the -‘pasic S0P, additionallyy the precautions and,wequirements listed
e aAyae HAY ofyAst ey Hegiede]

“4n parag,ganh 7 will be revorted when applicable., Whegn reference to

geh e 292 G g ¥y Fagess P, gL
naragravh numbers i3 considered insufficient for explanation, the statemsnt .
BFgesie dy 27 3 2t gAY 2Y 43¢ A%
*EXPLANATION FOL.LOVS" wiil be addecl, and & comnleta second report will be
‘(Q.}?Jl E}- "r‘%jm!i q“':;"e 5“:}' i . :; )

made by a secure comlmicationa aystem.

b, For e ﬂmple, a report involving application ar L drums {50 lbs per

g Y, wWHig FeAs=F (25 5014-,3._.5_) A}.s;.){.
drum) of Monuron in whith there wis a unexpected wind shift resulting. in -
of 7 A -E—J' 2% A ges FaA ). v Jg,:é}x] wivie! g.c}..g_oi .09 I}
possible drift of agent into the DMZ would be given as: WTHIS_ IS MAJOR
dgvd e w2y Shed B v ezl sas Y,

- DOKES, DETACHMENT ZERO, LOCUST RE?OR'I‘C FOLLOWS, ALPHA = 071830 MAR 68;

s, g o L, o J"‘P 6o 38 7 104 20k,

.\.L.:;a.u]
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Annex A (Format for Vegetation Contrcl Operations Report) to Det L
Vegetation Control SOP {u)

ol =3 ﬂ,g.&:&ﬂ oq}q. () 3& oﬂoI (5 A 2y 2z ok4)
BRAVO ~ FROM 070800 MAR 0 071700 MAR 68; CHARLIE LINE 1 - FROM CSOT76366
wely -6y 38 79 0800"'1 ae 33}74 17001{ kA, “Alole] eho], f - M,
TO CS080300, CHARLIE LINE'2 ~ 200; CHARLIE LINE 3 - 105 CHARLIE LINE 4 -
&, 076366%- € A4, o1& 080300 77}A, stefel ehe] & _ 200 Aok oo, 59 -
PARAGRAFH fa (2) EXPLANATION FOLLOWSy END OF ‘REPORT:" -
10, *I-°Pﬂ1 4o, 2 - Aga A, ()8 d4vatg w3 v

mNHD T
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SUMMARY OF-AREA COVERAGE (U)

1. (¢ I UB Corps (GP) Aves (Tmeludes 2nd UE INF Div, 98th ROK RCT, and 5th ROKMC BDE)

Materiel Allogstion Coverage Capsbllity. Actuall Area Coverage Reported
Monuron . 1k5,000 1b 580 meres S80 acres

UROX 22 ’ ‘

Agent Orange 7,425 gal 2,475 acres . 2,b7% aeres

Agent Blue . « 15,070 gal 5,023 acres 5,023 acres

2. (C) FROKA Area

Hateriel Allocation Coverage Capubility Actual Area Coverage Reported
Yomuron - 245,000 1b 980 acres " 2,624 seres '
UROX 22 ’
Agent COrange 13,475 gal - 4,491 acres : 3,792 acres
Agent Blue 19,305 gal 6,535 scres ’ 3,626 acres

TOTAYL 15,984 acres : 18,180 acres

4559



) r’ _. R - . i .- :
S e Mmm'intcﬁmwun‘cutﬂddoﬁ:ﬂmm ;

kvdmdlmihtﬁﬁcc sampled from V' ROK Coips axes vrhrc
m mda hﬂh mh.»d.ly!dm uuéu:tm! dddhnt mnﬁmu

hg mpqu;thcoctddddnﬁuh :
numlduﬂh‘ w{m:mm&fm
rmumﬁmum olh:;a aress: inl?&?. ' -

’:“_ “n mduhd la thx-u ph.uo- s
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CHAPTER VI

The Republic of Korea

In the spring of 1965 when the American Army first sent combat units to Vietnam, the principal
threat to the country from the North Vietnamese was in the border areas of the Central
Highlands. By July 1965 the North Vietnamese had shown that their main thrust was to come
through the highlands, eastward by means of Highway 19, and out to Qui Nhon to split the
country into two parts; they would then work from a central area to broaden their control in both
northerly and southerly directions.

The critical highlands terrain in II Corps was primarily in Pleiku and Binh Dinh Provinces.
Except for major towns, Binh Dinh was completely controlled by the North Vietnamese and Viet
Cong. The most populated coastal province in the I1 Corps area, with roughly 800,000 people,
Binh Dinh had been dominated by the Viet Cong for many years.

In August 1965, when American troops arrived, Qui Nhon was the only secure town in the
province of Binh Dinh. All the highways leading out from Qui Nhon were controlled by the
enemy. In Pleiku Province the roads out of Pleiku City were also controlled by the North
Vietnamese or the Viet Cong. With the exception of the main towns in II Corps arca, all the other
communities were threatened and harassed because the enemy controlled routes of travel and
communication. Thus, in August 1965 when the Americans began bringing their forces into the
11 Corps area, the situation was serious in the three major populated areas-the Central Highlands,
Binh Dinh, and the Tuy Hoa area to the south of Qui Nhon. A demoralized South Vietnam Army
compounded the need for quick, extensive military assistance. This assistance was provided by
the United States and Free World countries such as Korea.

The Korean Commitment

In early 1954 the Republic of Korea's President Syngman Rhee offered, without solicitation, to
send a Korean Army element to Vietnam to assist in the war against the Communists.

[120]

This proposal was made to Licutenant General Bruce C. Clarke, ranking U.S. officer in Korea at
the time, who relayed it to the Department of State where it was promptly turned down. Korean
forces were not sent, nor was there any further action.

Ten years later, in May 1964, Major General Norman B. Edwards, Chief, US Joint Military
Advisory Group, Korea, began preliminary planning to send a Korean Mobile Army Surgical
Hospital to Vietnam. On 10 July 1964 the Korean Minister of National Defense, Kim Suing Eun,
confirmed this planning in a letter to General Hamilton H. Howze, then Commander in Chief,
United Nations Command, stating that the government of the Republic of Korea was prepared to
send one reinforced Mobile Army Surgical Hospital and ten Tae-kwon-do (karate) instructors to
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the Republic of Vietnam upon the request of that government. On 16 July 1964, General Howze
wrote Minister Kim that in his capacity as chief of the United Nations Command he would
concur in the release of such personnel as would be required to staff the mobile hospital and
provide the Tae-kwon-do instructors. He further noted that the US Department of Defense would
provide logistical support for the movement and continued operation of these deploying forces.
The support was to be provided through Military Assistance Program channels in accordance
with the applicable procedures of that program. Equipment, supplies, and services to be provided
were to include organizational equipment listed in the mobile hospital table of distribution and
allowances as approved by Headquarters, Provisional Military Assistance Advisory Group,
Korea, beyond the capabilities of the Republic of Korea to provide, and subsistence and clothing
for military personnel. Pay, travel, and per diem costs or other allowances for the personnel
involved were not to be provided by the United States.

Following these discussions the Republic of Korea Survey (Liaison) Team, which included six
Korean and five US officers, departed on 19 August 1964 for Vietnam. After a series of meetings
with officials of both the Vietnamese Ministry of Defense and the US Military Assistance
Command, Vietnam, working agreements were signed on 5 September 1964 at Saigon between
the Korean and Vietnamese representatives. In essence, the agreements provided that the
Republic of Vietnam would build and maintain the hospital and provide quarters; the Korean
Army mobile hospital unit would operate the hospital; Korea would provide Tae-kwon-do
instructors, and the United States would support the thirty-four officers and ninety-six enlisted
men of the hospital unit and the ten instructors through the Mil-
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nary Assistance Program in accordance with Howze's letter to Minister Kim. Accordingly, on 13
September 1964, at the request of the Republic of Vietnam, the Republic of Korea deployed the
Mobile Army Surgical Hospital and instructors.

In late December 1964, after a request from the Republic of Vietnam, the Korean government
organized an engineer construction support group to assist the Vietnamese armed forces in
restoring war-damaged areas in furtherance of Vietnamese pacification ellorts. During the period
February to June 1965, a Korean construction support group, a Korean Marine Corps engineer
company, Korean Navy LST's and LSM's, and a Korean Army security company were
dispatched. These elements, totaling 2,416 men, designated the Republic of Korea Military
Assistance Group, Vietnam, were better known by their nickname, Dove Unit.

In early 1965, the povernment of Vietnam, aware that additional assistance was needed to
combat the growing Viet Cong pressure, officially asked the Republic of Korea to provide
additional noncombatants. The immediate reason for this request was that Vietnamese troops had
been diverted to civic action projects related to the heavy flooding during the fall monsoon in
1964. The Korean government agreed that more suppott could be provided and undertook to
supply a task force composed of the commander of the Republic of Korea Military Assistance
Group, Vietnam; an Army engineer battalion; an Army transport company; a Marine engineer
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company; one LST with crew; a security battalion; a service unit; a liaison group, and a mobile
hospital (already in Vietnam).

Arrangements for arrival of the Dove Unit were completed by the Free World Military
Assistance Policy Council on 6 February. In September a revised military working agreement
was signed between the Korean Military Assistance Group and the Vietnam Air Force and on 8
February an arrangement between the commander of the Korean group and General Rosson. The
arrangement between the Korean and Vietnamese governments included several unusual
features. The Koreans were not to fire unless attacked, but in any event, could not fire on or
pursue the enemy outside the area delineated for Korean operations. In case of a Viet Cong
attack, the senior Vietham Army commander in the area would provide assistance. Koreans were
not to act against civil demonstrations unless forced to by circumstances and authorized by a
Vietnam Army liaison officer. Operational control was not mentioned in these arrangements,
although it was implied that in combat action the senior Vietnam Army
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officer would exercise control. The arrangements provided that both MACYV and the Vietnam
armed forces would provide logistical support for the Korean force. Equipment specified in
tables of equipment would be provided through the Military Assistance Program and issued by
the Vietnam Army. Maintenance services would be provided by the Vietnam Army. Basic Class
I supplies, including rice, salt, tea, sugar, and shortening would be provided by the Vietnam
government; supplemental rations and other necessary equipment not available through the
Military Assistance Program would be supplied by MACV.

Command and control posed a problem for the three nations involved. At one point, the
government of Vietnam stated that it desired full operational control by the appropriate corps
commander over all Free World military assistance forces employed in Vietnam. In January
1965 Major General Lee Sae Ho, Senior Korean officer in Vietnam, declared that his
government could not accept contro! by any national authority other than the United States.
Using as a precedent the fact that the initial Korean element had been placed under the
opcrational control of General Westmoreland, an agreement was reached whereby the Free
World Military Assistance Policy Council was utilized as a combined staff to determine the
general operational functions of the Korean force. This council was composed initially of the
chiefl of staff of the US Military Assistance Command, Vietnam, the senior Korean officer in
Vietnam, and the chief of the Vietnamese Joint General Staff. Later General Westmoreland took
the place of his chief of staff. Various subordinate staffs handled day-today operations.
Evidently, the three nations involved found these arrangements to be satisfactory. The military
working arrangement between General Rosson and General Lee, signed on 8 February and
revised in September, contained provisions which the council used to establish operating limits
for the Dove Unit: command would be retained by General Lee, operational control would
belong to General Westmoreland, and the force would be responsible to the senior commander in
any given area of operations.
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On 25 February 1965 the advance element of the Dove Unit arrived, followed on 16 March by
the main party. The group was located at a base camp in Bien Hoa and during 1965 constructed
three bridges, four schools, two dispensaries, and two hamlet offices, as well as accomplishing
numerous other minor projects. Medical elements of the Dove Unit treated some 30,000 patients.
In line with recommendations by Westmoreland, the Korean group was increased by 272 officers
and men on 27 June and by
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two LSM's (landing ships, mechanized) on 9 July.

Further discussions between the US and Korean authorities on this dispatch of troops soon
followed. At a meeting between the Korean Minister of National Defense and the Commander in
Chief, United Nations Command, on 2 June 1965, the Korean Minister disclosed that as a result
of high-level talks between President Johnson and President Park during the latter's visit to
Washington in May 1965 the Korean government had decided to send an Army division to
Vietnam. The division, minus one Army regiment but including a Korean Marine regiment, was
to be commanded by a Korean Army general. Subsequently, Korea also proposed to send an F-
86 fighter squadron to provide combat support for Korean ground elements.

Korean Defense Minister Kim also disclosed that a pay raise for Korean troops had been
discussed, and although no firm commitment had been made, the inference was that the United
States would help. Because Korea would have one of its divisions m Vietnam, Defense Minister
Kim felt that the United States should not continue to entertain proposals to reduce US troop
strength in Korea, and instead of suspending the Military Assistance Program transfer project
should increase the monetary level of the assistance to Korea. Finally, the minister requested that
the United States establish an "unofficial" fund to be administered by Korean officials and used
in pension payments to the families of soldiers killed or wounded in Vietnam.

On 23 June 1965 Defense Minister Kim again met with Commander in Chief, United Nations
Command, this time in the tatter's capacity as Commander, US Forces, Korea, to discuss the
problems connected with the deployment of the Korean division to Vietnam. Before concrete
plans could be drawn up, however, the Korean Army needed to obtain the approval of the
National Assembly. Although approval was not necessarily automatic, the minister expected
early approval and tentatively established the date of deployment as either late July or early
August 1965.

The minister desired US agreement to and support of the following items before submitting the
deployment proposal to the National Assembly:

1. Maintenance of current US and Korean force ceilings in Korea.
2. Equipment of the three combat-ready reserve divisions to 100 percent of the table of
equipment allowance and the seventeen regular divisions, including the Marine division, with




major items affecting firepower, maneuver, and signal capabilities to avoid weakening the
Korean defense posture.
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3. Maintenance of the same level of Military Assistance Program funding for Korea as before the
deployment of the division.

4. Early confirmation of mission, bivouac area, command channels, and logistical support for
Korean combat units destined for service in Vietnam.

5. Establishment of a small planning group to determine the organization of the Korean division.
6. Provision of signal equipment for a direct and exclusive communication net between Korea
and Korean forces headquarters in Vietnam.

7. Provision of transportation for the movement of the Korean division and for subsequent
requirements such as rotation and replacement of personnel and supplies.

8. Provision of financial support to Korean units and individuals in Vietnam, including combat
duty pay at the same rate as paid to US personnel, gratuities and compensations for line-of-duty
deaths or disability, and salaries of Vietnamese indigenous personnel hired by Korean units.

9. Provision of four C-123 aircraft for medical evacuation and liaison between Korea and
Vietnam.

10. Provision of a field broadcasting installation to enable the Korean division to conduct anti-
Communist hroadcasts, psychological warfare, and jamming operations and to provide Korean
home news, war news, and entertainment programs.

Some years later, in January 1971, General Dwight E. Beach, who had succeeded General
Howze as Commander in Chief, United Nations Command, on 1 July 1965, commented on the
list.

The initial Korean bill (wish-list) was fantastic. Basically, the ROK wanted their troops to receive the same pay as
the Americans, all new US equipment for deploying troops and modernization of the entire ROK Army, Navy and
Alr Force. 1 told them with the Ambassador's concurrence that their bill was completely unreasonable and there was
no chance whatever of the US agreeing to it, The final campromise included a very sithstantial increase in pay for
the troops deployed, as much good equipment as we could then furnish and a US commitment that no US froops
would be withdrawn from Korea without prior consultation with the ROK. The latter, to the Koreans, meant that no
US troops would be withdrawn without ROK approval. Obviously, the latter was not the case as is now evident with
the withdrawal of the 7th US Division from Korea.

The US Department of State and Department of Defense ultimately resolved the matter of the
Korean requirements.
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The request that three combat-ready reserve divisions be equipped to 100 percent of their
authorized table of organization and equipment was, the commander of US forces in Korea
stated, heavily dependent upon the availability of Military Assistance Program funds. The
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dispatch of the Korean division to Vietnam might affect Military Assistance Program funds, but
whether adversely or not could not be predicted. Under consideration was the possibility of using
Korean Military Assistance Program funds to finance the readying and dispatch of the division
and for the division's support while it was in Vietnam. Early confirmation of mission, bivouac
areas, and other routine requirements was dependent upon information from the Commander in
Chief, Pacific. The requirement to provide men for a small planning group to determine the
organization of the Korean division met with immediate approval.

The request for signal equipment for direct communication between Korea and the Korean
division in Vietnam was not approved. Although high-frequency radio equipment was available,
the commander of US forces in Korea, General Beach, felt that a better solution was for the
Koreans to use the current US communication system on a common-user basis. The commander
agreed that the United States should provide transportation for the division but, depending upon
the availability of US shipping, certain Korean vessels might have to be used.

The request for financial support to Korean units and individuals in Vietnam met with
disapproval. The US commander in Korea did not favor combat duty pay--especially at the same
rate paid to US troops-but was in agreement with the payment of an overseas allowance. If the
United States had to pay death benefits or make disability payments, the rates should be those
presently established under Korean law on a one-time basis only. The United States would not
pay directly for the employment of Vietnamese nationals by Korean forces but was in favor of
including such expenses in the agreements between the Republic of Korea and the Republic of
Vietnam. Since the request for four C-123 aircraft appeared to overlap a previous transportation
request, the commander felt that the United States should provide only scheduled flights to
Korea or reserve spaces on other US scheduled flights for Korean use.

At first glance, the request for a field broadcasting installation appeared to conflict with the
psychological warfare programs already in operation in Vietnam, but final resolution of the
matter would have to await an on-the-ground opinion.

On 13 July 1965 the US State Department authorized the
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US Ambassador to Korea to offer a number of concessions to the Korean government to insure
the prompt deployment of the Korean division to Vietnam. The United States agreed to suspend
the Military Assistance Program transfer project for as long as the Korean government
maintained substantial forees in Vietnam. The United States also agreed to offshore procurement
from Korea for transfer items such as petroleum, oil, lubricants, and construction materials listed
in the fiscal year 1966 Military Assistance Program. Subsequently, and during the period of the
transfer program, the United States would determine offshore procurement from Korea on the
basis of individual items and under normal offshore procurement procedures.
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These concessions to the Korean government were made, however, with the understanding that
the budgetary savings accruing to Korea from the actions taken would contribute to a substantial
military and civil service pay-raise for Koreans. Actually, the Korean government would not
incur any additional costs in deploying the division to Vietnam but would secure a number of
economic benefits. On the other hand, the cost to the United States for Koreans already in
Vietnam approximated $2,000,000 annually, and first year costs for the operation of the Korean
division in Vietnam were estimated at $43,000,000.

In a later communication on 16 July 1965, the Commander, US Forces, Korea, informed the
Commander in Chief, Pacific, of other decisions that had been made in resolving the Korean
requests. With respect to the reduction of US force levels in Korea, the US Commander in Korea
and the American Ambassador to Korea, Winthrop D. Brown, prepared a letter assuring the
Korean government that President Johnson's earlier decision that there would be no reduction in
US force levels remained unchanged, and that any further redeployment of US forces from
Korea would be discussed with the Korean government officials beforehand.

By August agreement had been reached with the Korean government on the force structure of the
division and support troop augmentation, but the military aspects of control and command and
the proposed unified Korean headquarters were still under discussion. Consolidated equipment
lists for the Korean division, understrength, and the Marine force, as well as the table of
allowances for a Korean field support command had been developed and were to be forwarded to
General Westmoreland. In logistics, initial and follow-up support of Class I1, IV, and V supplies
had been settled, but the matter of Class III supplies could not be resolved until information had
been received
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from MACYV on the availability and receipt of storage for bulk petroleum products. Class I
supplies were still under study. A maintenance policy had been worked out for the evacuation of
equipment for rebuild and overhaul. All transportation problems had been solved and, finally,
training plans had been completed and disseminated. .

Because of the unpredictable outcome of Korean plans to deploy a division to Vietnam and the
urgent need to have another division there, the Military Assistance Command, Vietnam,
informed the Commander in Chief, Pacific, through US Army, Pacific, that if deployment of the
Korean division did not take place by 1 November 1965, a US Army division would have to be
sent to Vietnam instead. Since planning actions for the movement of a division from either the
Pacific command or the continental command would have to be initiated at once, the joint Chiefs
of Staff asked Admiral Sharp'’s opinion on the best means of getting a substitute for the Korean
division if the need arose.

Admiral Sharp's view was that the two US divisions then in Korea constituted an essential
forward deployment force that should not be reduced. Commitment of the 25th Infantry Division
to Vietnam-except for the one-brigade task force requested in the event of an emergency-would

A Vs
7 et P



deplete Pacific command reserve strength at a critical time. Moreover, the 25th Infantry Division
was oriented for deployment to Thailand, and if moved to Vietnam should be replaced
immediately with another US division. With deployment of the Korean division to Vietnam, the
25th Infantry Division would be available as a substitute for the Korean division in Korea.

On 19 August 1965 the Korean National Assembly, finally passed a bill authorizing the dispatch
of the Korean division. The division was to deploy in three increments: the first on 29 September
1965; the second on 14 October 1965; and the third on 29 October 1965. Initial equipment
shortages were not expected to reduce the combat readiness of the division.

Definitive discussion between US and Korean authorities on the dispatch of troops began
immediately. As a result, the first combat units, the Republic of Korea's Capital (Tiger) Infantry
Division, less one regimental combat team, and the 2d Marine Gores Brigade (Blue Dragon) and
supporting elements, totaling 18,212 men, were sent during the period September through

November 1965.

The Korean government then sought reassurance that sending troops to Vietnam would neither
impair Korean defense nor adversely affect the level of US military assistance to Korea. It
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also sought agreements on the terms of US support for Korean troops in Vietnam. Resulting
arrangements between the United States and Korea provided substantially the following terms.

1. No US or Korean force reductions were to take place in Korea without prior consultation.

2. The Korean Military Assistance Program for 1966 was to include an additional $7 million to
provide active division equipment for the three Korean Army ready-reserve divisions.

3. Korean forces in Korea were to be modernized n firepower, communications, and mobility.
4. For Korean forces deployed to Vietnam, the United States was to provide equipment,
logistical support, construction, training, transportation, subsistence, overseas allowances, funds
for any legitimate noncombat claim brought against Republic of Korea Forces, Vietnam, in
Vietnam, and restitution of losses of the Korean force not resulting from the force's negligence.

General Westmoreland also agreed to provide the Korean force with facilities and services
comparable to those furnished US and other allied forces in Vietnam. Korean forces in Vietnam
had custody of the equipment funded by the Military Assistance Program brought into Vietnam
and equipment funded by the Military Assistance Service and provided by General
Westmoreland. Equipment funded by the Military Assistance Program that was battle damaged
or otherwise attrited was replaced and title retained by the Republic of Korea. In an emergency
redeployment to Korea, the Koreans would take with them all equipment on hand. In a slower
deployment or rotation, equipment would be negotiated, particularly that held by Koreans in
Vietnam but not compatible with similar equipment held by Korean forces in Korea and items
extraneous to the Military Assistance Program.
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Prior to the arrival of the Korean division, considerable study of possible locations for its
deployment took place. The first plan was to employ the division in the 1 Corps Tactical Zone,
with major elements at Chu Lai, Tam Ky, and Quang Ngai; Korean troops would join with the
[11 Marine Amphibious Force, and perhaps other Free World units to form an international Free
World force. Subsequently, this idea was dropped for several reasons. First of all, support of
another full division in that area would be difficult logistically because over-the-beach supply
would be necessary. Deployment of the division in the I Corps Tactical Zone would also
necessitate offensive operations since the enclaves were already adequately secured by elements
of'the 11T Marine Amphibious Force. Offensive, operations might, in
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turn, provoke problems of "face" between the two Asian republics, Vietnam and Korea,
especially if the Korean forces turned out to be more successful during encounters with the Viet
Cong and the North Vietnamese. There were still several other possible locations at which
Korean troops could be stationed. Affecting each of the possibilities were overriding tactical
considerations.

The 2d Korean Marine Brigade (the Blue Dragon Brigade) was initially assigned to the Cam
Ranh Bay area but did not remain there very long because the security requirements were greater
elsewhere, Hence shortly after its arrival the 2d Brigade was moved up to the Tuy Hoa area
where the enemy, the 95th Regiment of the North Vietnam Army, had been deployed for several
weeks. This enemy unit had been pressing more and more on the population in and around Tuy
Hoa and was threatening the government as well as the agriculture of that area.

The Capital Division, affectionately called by the Americans the Tiger Division, arrived at its
station about six miles west of Qui Nhon during November 1965, initially with two regiments.
The area was chosen, among other reasons, because it was not populated and would therefore not
take agricultural land away from the local inhabitants. It was, moreover, high ground that would
not be adversely affected by the rains. These circumstances would give the Koreans an
opportunity {o spread out their command post as much as they wished and ailow the first troop
units some training in operating against the enemy.

Another reason for not stationing the Capital Division nearer Qui Nhon was that Qui Nhon was
to become a major logistic support area, eventually providing the base support for both Korean
divisions as well as for the US 1st Cavalry Division (Airmobile) and the 4th Infantry Division.
All the land immediately surrounding Qui Nhon, therefore, was to be used for logistical
purposes,

Placed as it was in the Qui Nhon area, the Capital Division would be able to move in several
critical directions: it could keep Highway 19 open as far as An Khe; it would be close enough to
protect the outskirts of Qui Nhon; it could move northward to help clean out the rice-growing
arca as well as the foothills to the northwest; and it could move southward on Highway 1 toward
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Tuy Hoa and assist in clearing out the enemy from the populated areas along both sides of the
highway.

The Ist Brigade, 101st Airborne Division, was sent to the Qui Nhon area prior to the arrival of
the Capital Division to insure that the area was protected while the initial Korean units settled
down and established camp.
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In early 1966 additional Korean troops were again formally requested by the Republic of
Vietnam. Negotiations between the US and Korean governments on this request were conducted
between January and March 1966. The Korean National Assembly approved the dispatch of new
troops on 30 March 1966, and the Commander in Chief, United Nations Command, concurred in
the release of the 9th Infantry Division-the White Horse Division. This unit, which began to
deploy in April 1966, brought the strength of the Korean forces in Vietnam to 44,89'7,

The 9th Korean Division arrived in Vietnam during the period 5 September-8 October 1966 and
was positioned in the Ninh Hoa area at the junction of Highways | and 21. Division headquarters
was situated in good open terrain, permitting deployment of the units to best advantage.

Ofthe Korean 9th Division the 28th Regiment was stationed in the Tuy Hoa area, the 29th
Regiment in and around Ninh Hoa, adjacent to division headquarters, and the 30th Regiment on
the mainland side to protect Cam Ranh Bay. With these three areas under control, the 9th
Division could control Highway ! and the population along that main road all the way from Tuy
Hoa down to Phan Rang, from Tuy Hoa notth to Qui Nhon, and as far north of that city as the
foothills of the mountains in southern Binh Dinh Province. (Map 7) A Korean Marine battalion
and additional support forces arrived in Vietnam in 1967, In ali, the Republic of Korea deployed
47,872 military personuel to Vietnam m four major increments.
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Logistically, the United States had agreed to support fully the Korean operations in South
Vietnam; there never was any doubt that the Koreans would get all the requisite support-the
transportation, artillery support, extra engineer support, hospital supplies, food, aviation support,
communications support-from the US bases in Vietnam.

Operational Control of Korean Troops

e ;4
10 wfs e d



When the Korean Army arrived in South Vietnam, Major General Chae Myung Shin assured
General Westmoreland that
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MAP 7 KOREAN CORPS Area of Responsibility December 1966
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whatever mission General Westmoreland gave him he would execute it as if he were directly
under Westmoreland's operational control. There was a certain amount of confusion,
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nonetheless, as to whether the Korean force in South Vietnam would actually come directly
under US operational control or whether it would be a distinct fighting force working in close co-
ordination with the other allies but under separate control. The confusion was perhaps based on
misunderstanding since there never had been a clear-cut agreement between the Korean
government and the US government concerning operational control.

On 2 July 1965 General Westmoreland had submitted to Admiral Sharp his views on the
command and control organization to be used when a Korean division arrived in Vietnam. If a
Korean regiment deployed to Vietnam before the establishment of a field force headquarters,
MACYV would exercise operational control of both Korean and US units through a task force
headquarters located in the 11 Corps Tactical Zone. When the full Korean division arrived, the
division would assume command of the Korean regiment and would come under the direct
operational command of the field force headquarters.

General Westmoreland had no objections o a unified Korean command, provided the command
was under his operational control and he retained the authority to place the Korean regiment,
brigade, or division under the operational control of a US task force headquarters or US field
force headquarters. Such an arrangement was necessary so that the US commander would have
the authority to maneuver the Korean division or any of its elements to meet a changing tactical
situation.

Under this arrangement, noncombatant Korean forces would continue to be under General
Westmoreland's operational control through the provisions of the International Military
Assistance Policy Council, later designated the Free World Military Assistance Policy Council.
Inasmuch as General Westmoreland wanted the commanding general of the Korean division to
be free to devote all his energies to tactical matters, he recommended that the Republic of Korea
Military Assistance Group, Vietnam, be augmented so that it could assume the responsibilities of
a Korean unified command.

After the arrival in Vietnam of the advance planning group for the Korean division and after a
series of conferences, new working arrangements were signed between the Vietnamese armed
forces and the Commander, Republic of Korea Forces, Vietnam, on 5 September and between
General Westmoreland and the Commander of the Korean forces on 6 September. The
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new arrangements contained several interesting features. There was no reference (o operational
control. The only formally recognized control agency was the TFree World Military Assistance
Policy Council that continued in its policy-making role. Command, of course, remained with the
senior Korean officer.

Since there was no provision for command and control in the military working arrangement
signed between General Westmoreland and the commander of the Korean force, General Chae,
on 6 September 1965, the policy council prepared a draft joint memorandum indicating that
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General Westmoreland would exercise operational control over all Korean forces in Vietnam.
General Westmoreland presented this proposed arrangement to General Chae and Brigadier
General Cao Van Vien, chief of the joint General Staff, on 23 October. At that time, General
Chae declared that he could not sign the arrangement without first checking with his
government; however, in the mterim, he would follow the outlined procedures. The Koreans
submitted a revised draft of the command and control arrangement which, after study, General
Westmoreland determined to be too restrictive. On 20 November the draft was returned to
General Chae, who was reminded that the verbal agreement made on 23 October would continue

to be Tollowed.

After additional discussion with General Chae, General Westmoreland reported to Admiral
Sharp that a formal signed arrangement could be politically embarrassing to the Koreans because
it might connote that they were subordinate to, and acting as mercenaries for, the United States.
General Westmoreland felt that a {ormal arrangement was no longer necessary since General
Chae had agreed (o de faclo operational control by US commanders. Licutenant General Stanley
R. Larsen, Commanding General, I Field Force, Vietnam, and General Chae understood that
although directives to Korean units would be in the form of requests they would be honored as
orders. It was also thought appropriate that Korean officers be assigned to the field force staff to
assist in matters relating to Korean elements. This would not constitute a combined staff as the
Korean officers would serve as liaison officers.

There were several logical reasons for the Korean Army in South Vietnam to be constituted as a
separate and distinct force. To begin with this was one of the few times in Asian history that a
Far Eastern nation had gone to the assistance of another nation with so many forces. It was of
great political significance for the Korean government to be able o send ifs army as an
independent force. Many observers felt that the eyes of the world
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would be upon the Koreans and that, as a nation, the Koreans must succeed for the sake of their
home country. The Koreans felt much attention would be focused on them to see how well they
were operating in conjunction with US forces. If they were working independently, it would
show the other countries that not only were the Koreans in a position to act on their own, but
they were also freely assisting the United States. The United States could then point out that
countries such as Korea, which they had helped for many years, were now operating freely and
independently, and not as involuntary props of American policy. Korea's entry into the war in
Vietnam showed the world that while Korea was not directly affected by the war it was,
nevertheless, willing to go to its neighbor's assistance.

Another reason that the Koreans did not wish to come under de jure US operational control had
{0 do with their national pride. Since Korea had received US assistance for so many years after
the Korean War and had followed American tutelage on the organization and leadership of a

large armed force, the Vietnam War was an opportunity to show that Koreans could operate on
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their own without American forces or advisers looking over their shoulders. In effect, the
Koreans desired to put into play the military art the United States had taught them.

Initial Developments

Assigned to the Qui Nhon area, the Capital Division initially was given the mission of close-in
patrolling and spent its first days in South Vietnam getting accustomed to the surrounding terrain
and to the ways of the Vietnamese. Though the Koreans and Vietnamese were both Orientals,
their languages were completely foreign to each other. They handled people differently; the
Koreans were much more authoritative. General Chae attempted to overcome the differences by
working with government representatives to establish methods of bringing the Koreans and the
Vietnamese together. For instance, the Korean soldiers attended the local Buddhist churches and
also repaired facilities which had been either destroyed by enemy operations or suffered from

neglect.

The first major operation in the fall of 1965 involving the Capital Division was an effort to
protect Highway 19 up to An Khe from just outside Qui Nhon. The 1st Brigade, 101st Airborne
Division, then stationed in the area, remained in place for about one month and gradually turned
over its area of responsibility to the Korean division. Little by little, the Koreans moved into the
river paddy area north of Qui Nhon where they en-
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gaged in small patrolling actions and developed their own techniques of ferreting out enemy
night patrols.

The Viet Cong quickly learned that the Capital Division was not an easy target for their guerrilla
small-unit tactics. Within two months following the Capital Division's entrance into Vietnam,
tactical units of the two regiments and the division initially deployed to Vietnam had reached a
position nearly halfway between Qui Nhon and Muy Ba Mountain, nicknamed Phu Cat
Mountain alfier the large town to the west of it. ‘The people in that area had been dominated by
the Viet Cong for many years. In the process of mopping up the small enemy pockets in the
lowlands and rice paddies, military action caused many hardships for the local populace, making
it so difficult for them to live that the women and children-and eventually all the pro-government
segment of the population-gradually moved out of the area.

By June of 1966 the Capital Division controlled all the area north of Qui Nhon to the east of
Highway 1 and up to the basc of Phu Cat Mountain. It extended its control also to the north and
south of Highway 19 up to the pass leading into An Khe. Working south along Highway 1 down
toward Tuy Hoa and within the province of Binh Dinh, the Capital Division sent out
reconnaissance parties and carried out small operations as far south as the border between Binh

Dinh and Phu Yen.



The Korean Marine brigade, assigned at first to the Cam Ranh Bay area in September and
October 1965, was moved to the Tuy Hoa area in December of that year. The reason for the shift
was the presence of the 95th Regiment near Tuy Hoa. This regiment, a North Vietnam divisional
unit, had disappeared from the western area of South Vietnam and its whereabouts remained
unknown for several weeks. It finally showed up in midsummer 1965 in the Tuy Hoa area where
it began operations, threatening and dominating the outer regions of the Tuy Hoa area.

Tuy Hoa was a well-populated region, harvesting 60,000 to 70,000 tons of rice a year. The rice
paddy Iand was poorly protected, wide open to control by the Viet Cong and North Vietnam's
95th Regiment. Since the Viet Cong and North Vietnamese utilized the area to supply rice to
their own troops all the way up to the Central Highlands, the rice land had become a strategic
necessity for the enemy. During the summer of 1965 the North Vietnamese 95th Regiment
gained control of more and more of the rice production and by the middle of the wet season,
October and November, a crisis had developed. The morale of

[136]
Evaluation of Korean Operations

Evaluation by senior US officers of Korean operations during the period of the Koreans'
employment in Vietnam tended to become more critical the longer the Koreans remained in
Vietnam. Of several factors contributing to this trend, three were more significant than the
others. First, the US commanders expected more of the Koreans as they gained experience and
familiarity with the terrain and the enemy. Second, the Koreans persisted in planning each
operation "by the numbers," even though it would appear that previous experience could have
eliminated a great deal of time and effort. Third, as time went on the Korean soldiers sent to
Vietnam were of lower quality than the "cream of the crop" level of the entire Korean Army

which first arrived.

General Larsen's successor as Commanding General, I Field Force, Vietnam, General William B,
Rosson, in his "End of Tour Debriefing Report" presented a number of insights info the problems
of establishing eflective teamwork between Korean and US and Korean and Vietnam forces.
General Rosson stressed the "extraordinary combination of ROK aspirations, attitudes, training,
political senstlivities and national pride” which culminated in the Korean characteristics of
restraint and inflexibility that many US officers found so difficult to comprehend and to deal
with. Rosson's experience led him to employ "studied flattery,” which he used liberally and with
success in establishing productive rapport, "but never to the point of meting out undeserved

praise.”

In addition General Rosson found certain other techniques in dealing with the Korean
authorities: occasional calls on Korean officials junior to himself] encouragement of staff level
visits between US and Korean unit headquarters; combined US Korean conferences on a no-
comunitment basis to consider subjects of common interest; planning and conduct of combined
operations; fulfillment of Korean requests for support whenever possible; visits to Korean units
during combat operations; personal, face-to-face requests for assistance from the Koreans.
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One of these techniques-fulfillment of Korean requests
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whenever possible-has been challenged by later commanders. One other-planning and conduct of
combined operations-has been one of the chief sources of criticism of the Koreans, who are very
reluctant to enter into truly combined operations.

General Peers, who succeeded General Rosson, stated that it took some learning and
understanding but that he found the Koreans highly efficient and a distinct pleasure to work with.
He also stated that every effort was made to support Korean operations by providing additional
artillery, helicopters, APC's, and tanks and that this practice proved of immense value in
developing co-operation between the Koreans and adjacent US units.

A slightly different point of view was provided by Lieutenant General Arthur S. Collins, Jr., who
was Commanding General, I Field Force, Vietnam, from 15 Febroary 1970 through 9 January
1971. General Collins stated that the Koreans made excessive demands for choppers and support
and that they stood down for too long after an operation. He equated the total effort from the two
Korean divisions to "what one can expect from one good US Brigade."

General Collins, for the first eight months of his time, followed the policy of his predecessors in
that he went to great lengths "to ensure that the ROK forces received the support they asked for."
He felt that it was in the interest of the United States to do so. His final analysis, however, was
that this was a mistake in that in spite of all-out support the Koreans did not conduct the number
of operations they could and should have. He felt that a less accommodating attitude might have
gained more respect and cooperation from the Koreans but did not venture to guess whether such
a position would have made them any more active.

General Collins' successor, Major General Charles P. Brown, deputy commander and later
commanding peneral of I Field Force, Vietnam, and commanding general of the Second
Regional Assistance Command during the period 31 March 197015 May 1971 made this

statement;

The ROK's spent relatively long periods planning regimental and division sized operations, but the duration of the
execution phase is short.

The planning which leads to requests for helicopter assets to support airmobile operations is poor. This assessment is
based on the fact that the magnitude of their requests for helicopters generally is absurdly high. Without disturbing
their tactical plan one fota, their aviation requests can always be scaled down, frequently almost by a factor of one-
half. ...

[152]
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Execution is methodical and thorough, and there is faithful adherence to the plan with Iittle
display of the ingenuity or flexibility that must be present o take advantage of tactical situations
that may develop. In other words, reaction to tactical opportunities is slow, and this is true not
only within their own operations, but also is true (to an even greater degree) when they are asked
to react for others.

In terms of effort expended, they do not manage as many battalion days in the field as they
should, yet they are loath to permit others to operate in their TAOR.

In summary, however, General Brown stated that "while the preceding tends to be critical, the
facts are that results (especially when one considers the relatively short amount of time devoted
to fighting are generally good, and this is what counts in the end."

Other senior officers noted the great political pressure the Seoul government placed on the
Korean commander and its effect on Korean military operations. Since the Korean government
was not fully attuned to the changing requirements of the ground situation, its policy guidance
often hampered the optimum utilization of Korean resources. Specifically this resulted at times in
a strong desire on the part of the Koreans to avoid casualties during periods of domestic political
sensitivity as well as sudden changes in their relations with the people and government of South

Vietnam.

General Creighton Abrams has indicated that from a purely professional point of view the
Koreans probably outperformed all of our allied forces in South Vietnam. In response to a
question from Vice President Spiro T. Agnew regarding the performance of the Koreans in
comparison with the Vietnamese, General Abrams made this statement:

There were some things in which the Koreans, based purely on their professionalism, probably exceeded any of our
allied forces in South Vietnam. An example of this would be when they decided to surround and atfack a hill. A task
of this sort would take one month of preparation time during which a lot of negotiating would be done to get the
support of B-52's, artillery and tanks. Their planning is deliberate and their professional standards are high. The
Korean plamning is disciplined and therough. In many other fields, however, particularly in working close to the
population, the Vietnamese show much more sensitivity and flexibility than the Koreans. In short, the kind of war
that we have here can be compared to an orchestra. It is sometimes appropriate to emphasize the drums or the
trumpets or the bassoon, or even the flute. [The] Vielnamese, 1o a degree, realize this and do it. The Koreans, on the
other hand, play one instrument- the bass drum.
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COLOR GUARD DISPLAYS FLLAGS at ceremonies commemorating third anniversary of
Korean forces in Vietnam.

In summary, it appears that Korean operations in Vietnam were highly professional, well
planned, and thoroughly executed; limited in size and scope, especially in view of assets made
available; generally unilateral and within the Korean tactical area of responsibility; subject to
domestic political considerations; and highly successful in terms of kill ratio.

Tactics

Korean units, without exception, employed tactics in line with established US Army doctrine.
Squad, company, and battalion operations were characterized by skillful use of fire and
mancuver and by strict fire discipline. A basic rule, which seemed to be followed in all observed
ingtances, involved having onc clement cover another whenever a tactical movement was under
way. During search and destroy operations, companies moved out to their assigned areas with
platoons on line, separated by 150 to 200 meters, depending on the type of terrain encountered.
One platoon usually remained behind as security for

[154]
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the headquarters element and also acted as the company reaction force in the event of contact,
Within platoons, a V-formation or inverted wedge was usually employed. This formation lent
itself to encircling an enemy force or a village. The lead squads would envelop right and left; the
remainder of the platoon would search or attack as the situation required.

The Korean troops' searching was thorough and precise. They took their time and moved only
when units were ready. They prepared sound plans; everyone knew the plan; each element was
mutually supporting. It was not unusual for the same area to be searched three or four times and
by different platoons. Areas of operation for platoons and companies were usually smaller than
those assigned to U.S. units. The units remained in each objective area until commanders were
satisfied that it had been thoroughly combed. This persistence paid off time and again in rooting
out the Viet Cong and finding their weapons and equipment,

As the hamlet was being searched, civilians were collected and moved to a safe central location
where they were guarded

[155]

and exploited for information of immediate tactical value. Civilians were segregated according to
age and sex. Women and children were usually interrogated in two separate groups. Men were
questioned individually. The Koreans used rewards routinely to elicit information. They fed and
provided medical attention to those people from whom they sought information, They also used
bribes of food, money, candy, and cigareties to soften the more likely subjects (women and
children).



Detainees were a valuable source of information. They were retained in one central area until the
Koreans were convinced they had been properly exploited. There was no rush to release the
people to return to their homes, the theory being that if held long enough they would provide the
desired information. The villagers themselves were employed to point out Viet Cong dwellings
and the location of weapons, booby traps, and enemy equipment.

Ambushes

The usuval ambush force was a squad, reinforced with one or more machine guns. An on-line
formation was used with the automatic weapons on the flanks, about twenty meters off the
selected trail. The position had been thoroughly reconnoitered before dark and was occupied at
last light or in darkness. All unnecessary equipment was left at the company base. Faces were
blackened and all equipment carried was taped or tied down.

Ambush sites were not altered by cutting fields of fire or by digging in. Absolute light and noise
discipline was maintained. Until contact was made, communication between squad members was
accomplished through tugs on a length of rope or radio wire, strung between positions. No firing
was permitted untif the enemy was well within the killing zone. Troops in the ambush force
remained guiet and awake throughout the period of ambush, be it all day or all night. All
individuals appeared to remain awake and alert with no help from squad leaders.

In summary, the factors contributing to the success of Korean forces were the following:
discipline, aggressiveness, training, patience, and physical fitness of the Korean soldiers;
outstanding leadership; adherence to the same tactical doctrine taught at US service schools and
written in US manuals; thorough planning; careful initial reconnaissance; time taken to develop
tactical situations; sealing and blocking of selected areas prior to entrance; use of interpreters at
company level (interpreters were the product of division school training).

The criteria listed above should not suggest that the Koreans

[156]
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were outstanding in every respect; actually there were deficiencies noted, but despite these the
Koreans demonstrated a sure grasp of tactical fundamentals, and their discipline, their patience,
their persistence in attaining an objective, and their physical fitness, were admirable,

Pacification Efforts

Korean pacification efforts have been the subject of a certain amount of controversy over the
years. Early comments by commanders of all levels were highly favorable. Later, however,
qucstions as to the over-all cffectivencss of Korcan pacification cfforts were raised. As a result,
from 5 July to 23 August 1968, the evaluation branch of CORDS (Civil Operations
Revolutionary Development Support.) analyzed the influence of the Army of the Republic of
Korea upon the pacification programs in the 11 Corps Tactical Zone which were supported by

CORDS. The

[157]
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evaluation was based on personal observations of two tactical operations and the pacification
efforts of both Korean divisions, interviews of most of the district chiefs in the Koreans' area of
responsibility, all US district senior advisers and their deputies, both Korean division G-5's, and
most regimental and battalion S-5's. The report, critical of Korean Army pacification
performance in certain areas, noted that Korean units provided excellent local security but
devoted scant attention to upgrading Vietnam government territorial forces and countering
hamlet regression. Though devoting much effort to the attack on the Viet Cong, the Koreans'
neutralization activities were shrouded in secrecy. Korean support of the National Police and
revolutionary development cadre program was held to be inadequate, as were Korean civic
action and psychological programs. The report also alleged corruption on the part of Korean
officers and units. The Korean Chieu Hoi, refugee, and civilian war casualty programs were
praised. These programs helped to change the somewhat unfavorable first image of the Korean

troops held by the Vietnamese.

[158]

The report, however, was not totally accepted. Other evaluators emphasized the combat skill and
efficiency of the Koreans and pointed to their tactical successes within their area of operations.
What was not disputed was the initial report's evidence of the improved security the Koreans
provided. Subsequent evaluations by CORDS tended to corroborate the initial conclusions: while
the Korean Army troops provided excellent local security and operated effectively against Viet
Cong forces, there was still insufficient rapport and co-ordination between the Koreans and
Vietnamese (civilian and military) to maximize pacification efforts.
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The pacification techniques of the Korean Army were closely linked with their combat
operations. After Korean Army units occupied an area and drove out the enemy, Korean civic
action teams would begin their training programs and provide medical assistance in an attempt to
gain the allegiance of the people.

The Korean Marine Corps pacification program also received mixed ratings. Again the major
problem was insufficient rapport with the Vietnamese people and incomplete coordination of
efforts with the Vietnamese Army.

An analysis of the over-all Korean contribution to the pacification program leads to the
conclusion that Korean combat forces had their greatest success with small unit civic action
projects and security operations within their Korean tactical area of responsibility. Complete
success eluded the Koreans, however, because of their insufficient coordination and co-
operation, and the initial impression they made in dealing with the Vietnamese.

[159]
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SUBJECT Pest Control Operations at Military Installations
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Refs.: (a) DoD Instruction 4165.9, "Progrem for Management of Real

I.

IIX.

Property Maintensnce Activities," June 23, 1955

(b) DoD Directive L4100.15, "Commercial or Industrial
Activities," March 5, 1963

(¢} DoD Instruction 4100.33, "Commercial or Industrial
Activities, Operation of," March 8, 1963

{d) DoD Instruction 4150.7, "Insect and Rodent Control,”
June 7, 1955 (hereby cancelled)

PURPOSE

This Inetruction supplements references {a) and (b) by establishing
stendards for (1) the safe end efficient control of animsl reservolrs
and vectors of disease snd of pests that cause dlscomfort to personnel
or demage materiel, and (2) the prevention of excessive pesticide con-
tamination of militery installations or edjacent areas.

APPLICABILITY

The provisions of this Instruction apply to the Militery Departments
and cover entomology and pest control services at all militery ine
stallations in the United States and overseas.

CANCELLATION
Reference (d) 1s hereby superseded and cancelled.
STANDARDS

A. Suggr\rision

Militery peet control shall be directed by professlional personnel
to agsure that control programs asre carried out with meximum
salety and efficiency.

B. Control Operations

Control operations at militaery installastions shall provide for
the supervision, execution, and evaluation of all measures for
the safe and efficient conbtrol and quarantine of insects, rodents,
and other pests. These operations shall be conducted as a sched-
uled pert of the installetion malntenance progrem, and inelude

the followling:
at T ey g
LS 7b
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C.

D.

'

|

1

1. Surveillance jungpections to determine the neel for and
effectiveness »f control measures;

2. Esteblishment »f construction and maintenance criteria
for prevention of pests;

3. Drainege, cleaing and control of vegetstion *’or the
eliminetion of pests;

L, Application of pesticldes in bulldings, on gri:un(IS, and
as goll trestments;

5. Use of wood preservatives;

6. Fumigation and 3iisinfesting of stored supplie iH

7. QControl of pests: of grasses, ornementals, and trees;

8. Control of pest.: affecting woodlend end wildlife
manegement pProg ame; .

4. Dispersal of peuticides from elrcraft; end

10. Maintensnce and safe storage of pesticldes ar(l pest
control equipment.

1

|
Materials and Bquipnent ;

Only standard issue esbicldes and equipment sha;}t normally be
used in pest control operations. Pesticides and/>r equipment pro-
posed to be substituied fo¥ those listed in the Faderal Supply
Catalog shall be approved in sccordance with ingiructions of the

Militery Depsriment concerned. ?

Training
!
1. Training of operabiocnal personnel shall 1nc11§de*

a. Safe storage, mixing, trensportetion e.nd!a.pplication
of pestlcides;

b. Changes in te:hniques due to development of new and
improved materisls and equipment; ;

c. Keeping of records of pesticides dlspers¢d; and

d. Related infornstion. !

2. A certificate shall be issued to operaiing ntravacel who
dguccessfully complete the required training.

Safetz

1. Pesticides shall be dispersed, and other pesl: control opera~
tions shell be parformed, only by or under ihe direct super-
vision of trained and certified personnel.

2. Protective devices such as maeks, respira.toz'-; iy gloves,
safety ehoes, goggles and protective clothir ; shall he
provided for all persons engaged in handling pesticides.

m—— — ——— . gom—
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. 3. Faecilities for the safe storage a.mi mixing of pesticides,
decontemination of personnel, and t.eigtorsge and the minor

repair of equipment shall be provigel.

Adequate provision for security of toxic pesticldes during
trangportation shall be provided as vecessary, e.g., speclal
use vehicles, locked chests.

end costs records will be meintiained in sufficient detail
the necessary information perialning to the use of

l. Pest controh operations accomplished on & contract basis shell
ce with the policy and eriteris established in
references (b)\and (c). Examples of operations normally to
contracte are:

a. One-time fumipation of entire bu:lld.ings, railsmy
freight cars, ox ships;
b. Utildzstion of whod preservaitive: by pressure

methods; .
. c. One~time or spors applicaetion of pesticides to
trees during pest oufbreaks; and
d. Anti-termite soll trextment in new md 1 tary
congtruetion.

2. Contrects for pest control operations shall recelve pro-
fessional aend technical review prior to aspproval. All work
shall be perfomed under the rvision of certified
personnel. ‘

V. IMPIEMENTATION

' This Instroction, and any chenges thereto, s] be implemented by
| the Military Departments within 60 days afte: \late of publication
and, immedistely thereafter, two coples of the (mplementing in-

structions shall be forwarded to the Deputy .issletent Secretary of
Defense {Properties snd Installetions). Shoild a\Military Depart-
mentt choose not to implement completely this Instryction, and any
changes thereto, in & single document, a statement that full im-

plementation has been accomplished and sn outline of\the method of
implementation shall be furnished to the Deputy Assis
of Defense (Properties and Inetallations), accompanied\by two copies

‘ of all implementing documents.
TThew ), )QKM

THOMAS D, MORRIS

Agsistant Secretary of Defense
{Installations and Logisﬁi\cs}
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6§C)Vengtat.ion Control. Good fields of fire and fields p
servation are essential to DMz operations, Vardous methods including
chemicals, mechonical devices and hand labor may.be used to ¢lear these ™
fields. Fach method is effective, but conditdons and location will

dictate vhich should be employed.

) s. Chemical defoliants may be appfied directly to plant
growth in vhich case the plant vhich ls treated is killed, but the sodl
is. not contaminatéd to the extent that regrowth will nol oceur. Appli-
cation is normally by spray in vhich case vind drift may cause undesired
contamination in adjacent areas. The chemical can also be carried to

other areas by stremms and ri.ve_rs and by watersh
Defeliant spplicatfon requires velatively small smowunis of chemicala, costs
on the average of 540 per acre, and vould require at least twolapplicitions

amnmually io be elfective.

b. Pl';;:xt growth may be killed at the roots through the

spplication of chemical soil sterilants, These soil sterilants may be
applied by spray or broadcast in granular ferm. The effect is relatively

long lasting, up to 12 tu 24 months. Spray appiicstion is subject to the
full effect of wind drift wipile granular application is diffused to &
terilants are absorved

lesser degree. Should heavy rains 211 before the &
ation caused by run-off could

by the soil, the problem of undesired contamin
be acute, Seil sterilents are more costly per application than defoliants,
but their effects ere longer lasting. Depending on the rate of epplica-

. c. A methed of clearing equally effective as the application ’
of chenicazl herbiclides is by mowing or nand-cutting. This method elininates
tha problem of undesired cantamination, This method is relatively short
lasting end would reguire tow or more cuttings per year. In the heavier
types of vegetation, mechanical eguipment ranging from a typical fam-type
wzer-aitached Rome Plow may be used.
cutting which is by far the mast

Each would be mere costly than hand-
out 83 per acre per cutting. There

cconemlcal, the average cost being ab
are cerbain arcas where manpover cannol be utilized, for example, 8 mine~

field, In these areas chemiczl herbicides may be the only practicable
method of clearing. ’ .
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[Translation/

Final Report

SCIENTIFIC EVALUATION OF THE RESULTS OF THE
THIRD EPIDEMIOLOGICAL STUDY ON DEFOLIANTS

December 11, 2006

The Korean Society for Preventive Medicine
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Document for Submission

Dear Minister of Patriots & Veterans Affairs,

We submit the “Scientific Evaluation of the Results of the Third Epidemiological Study on
Defoliants™ commissioned by your Ministry.

December 11, 2006

.

Chief Director of the Korean Society for
Preventive Medicine
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I Grounds for Study and Study Objectives

In October 2006, the Ministry of Patriots & Veterans Affairs (the “Ministry™) asked
the Korean Society for Preventive Medicine (the “Society”} to conduct a scientific
evaluation of the “Epidemiological Study on Damages Caused by Defoliants,” (the “Ohrr
Study Report”) commissioned by the Ministry and written by Professomﬂ
al. of the Department of Preventive Medicine in the College of Medicine at Yonsei
University. In 1997, the Ministry requested the Society to conduct a scientific evaluation
of the “Epidemiological Study on the Adverse Health Effects of Defoliants on the Korean
Army Dispatched to Vietnam,” published by et al. of the Graduate School
of Public Health at Seoul National University. $0, the Ministry commissioned the
Society to review the 2001 report of the “Epidemiological Study on Damages Caused by
Defoliants,” conducted by Professor et al. of the College of Medicine at
Yonsei University. The Society, therefore, € 'hlé{oexampies of 1997 and 2001 and
created an academic committee with Professor of the College of Medicine at
Dongguk University as the chairman. The evaluation iltee for the qsmdy was
led by Professor#nd consisted of fifteen academic committee members an gﬁperts of

epidemiology an OXIE’[giogy.

The purpose of this scientific evaluation of the Fg{udy Report is to provide
expert verification since the results of the Epidemiological Study on Defoliants would lend
support for compensating those exposed to defoliants and garner international attention
such as in the United States and in Australia, and thus require an investigation into the
credibility of the Third Epidemiological Study Report on Defoliants. Therefore, the
committee determined if the substance of the report was scientifically plausible and
attempted to suggest supplemental research when necessary.

In order to comprehensively evalvate whether the content of the Third
Epidemiological Study Report was medically and scientifically plausible, the committee
members first examined the appropriateness of the selection of the subject matter of the
stady. The committee evaluated the substance of the study, namely the exposure index to
defoliants, surveys, analyses of development of cancer and mortality rate, and analyses of
the gencral population and the prevalence of diseases in that population. Second, the
committee determined whether the methods for selecting study subjects, investigating, and
analyzing statistics were appropriate. Third, the committee determined whether it was
appropriate to infer a causal connection from the correlation between exposure to defoliants
and development of diseases. Fourth, the committee examined (he necessily of
supplemental epidemiological research on defoliants and recommended policy proposals.
The committee limited the review of American, Australian, and other international methods
for recognizing defoliants to review of documents included in Chapter 8 of the Third
Epidemiological Study.



The committee attempted to investigate the existence of additional diseases that
called for compensation in addition to those diseases which are already being compensated.
But, as in the Second Scientific Evaluation, the commitiee could not suggest any diseases
because the causation between defoliants and diseases cannot be determined by obtaining
results from one or two studies. In the future, it is a matter for the Expert Committee
within the Ministry of Patriots & Veterans Affairs {o review based on studies in Korea as

well as in other countries.
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II. Materials and Methods

Chapter 1.  Study Materials

Review of Appropriateness of Study Subjects

J—

Development of Exposure Index to Defoliants

Analysis of Dioxin in Bloed and Validity of Exposure Index
Evaluation of Exposure through Surveys

Level of Exposure and Mortality

Level of Exposure and Development of Cancer

Exposure to Defoliants and Disease Prevalence

WY 0w

Review of Appropriateness of Each Study Method

Lo

Selection of Subjects
Survey Method
Statistical Analysis
Interpretation

Sow

Review of Appropriateness of Suggestions on Epidemiological Study on
Defoliants

W

4. Content and Necessity of Additional Studies



Chapter 2. Study Methods

1.

A.
B.

B.

3.

Individual Evaluation

Suggestion on Review Following Evaluation of Member Reports
Combination of Review Opinions and Suggested Opinions by Assigning Members
to Each Chapter

Joint Conference

Collection of Review of Reports by All Members on Combined Opinions of

Members and Chapters
Discussion of Reviewed Opinions in three Joint Conferences

Report Evaluation

The criteria for evaluating the report, which followed the example of the Paper Deliberation
Standards of the Korean Society for Preventive Medicine, are as follows.

1.
2.
3.

£ oo N s

Is the hypothesis or study purpose described clearly?
Is the study method described properly?
Is the study method reasonable?

- Is the selection of study subjects appropriate?

- Is the number of study subjects appropriate?

- Is the study method appropriate?

- Is the subject for comparison reasonable?

- Is the analysis method appropriate?

- Is the discussion on the study method appropriate?

Is the presentation (tables and figures) of study results appropriate?

Were the study results driven by study findings?

Were the study results interpreted properly?

Is the discussion on the study results appropriate?

Were the sources up-to-date and cited appropriately?

Is it appropriate to add the disecases which the report highlighted as requiring exfra
attention to those diseases that qualify for defoliant compensation under law?

Are the recommendations for future studies appropriate?

What are the possible studies that could be conducted? Would they be feasible in

Korea?
What are the policy recommendations?

A
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Progress Report

Study Contract

On October 10, 2006, the committee entered into a service contract regarding the
“Scientific Evaluation of the Results of the Third Epidemiological Study on
Defoliants,” ordered by the Ministry of Patriots & Veterans Affairs, with the
Korean Society for Preventive Medicine (Chief Director: .

b

The study peried was 2 months, from October 10, 2006 to December 11, 2006. The
evaluation committee consisted of the academic committec chairman who served
as the evaluation committee chairman, and fifteen experis in epidemiology and
toxicology including the academic committee members who served as the
evaluating committee members.

First Conference

The committee distributed a copy of the results of the Third Epidemiological Study
on Defoliants to individual committee members and reviewed the overall report
and gathered individual committee member’s opinions.

Second Conference

On October 27, 2006, all evaluation committee members including the committee
chairman gathered in the Fall Academic Congress of the Korean Society for
Preventive Medicine held in Kyungju Education and Culture Center and discussed
their opinion of the report.

In order to review the report in detail, the committee formed teams of expert
committee members and assigned them to chapters related to their fields of
expertise, and designated one person as the individual in charge of facilitating an
cffective review process.

The committee discussed the future committee scheduole in detail, and decided to
share the content of the report on the Second Epidemiological Report.

Third Conference

On November 21, 2006, the Third Conference was held in the conference room of
the Dagjeon Division of the Korea Railroad Corporation.

Each chapter representative presented the review opinions gathered from each team,
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and discussed this with other committee members.

Final Report {Proposal)

Based on the results of the Third Conference, each chapter representative gathered
the opinions of the commitiee members by November 27 and drafted the final

report.
Final Report

After each evaluation committee member had reviewed the final report (proposal),
the committee prepared the final report.
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IV. Results

Chapter 1. Introduction
1, Report Summary
A. The Vietnam War and Participation of Korean Armed Forces

The participation of Korean Armed Forces in the Vietnam War began with the
dispatch of moving surgical hospitals and Tackwondo instructors in 1964. Korea
dispatched combat troops in 1965, and by 1973 when Korean Armed Forces were
withdrawn from Vietnam, a total of 320,000 soldiers had participated in the Vietnam War
annually.

B. The Yietnam War and Defoliants

From 1962 to 1971, the U.S. Army utilized defoliants for strategic military
purposes in Vietnam. The purpose of this strategy, referred to as Operation Ranch Hand,
was to defoliate the jungle of infiltrated areas thereby reducing the food supply of North
Vietnam.

The defoliants were named after the color of strips painted on the drum in which
the defoliants were contained, and of these defoliants the largest amount sprayed was Agent
Orange. The four main compounds of the defoliants were 2,4-D, 2,4,5-T, picloram,
cacodylic acid, etc. However, the toxicity of these four chemicals has been reported to be
low. Nevertheless, controversy over the toxicity of dioxins including 2,3,7,8-TCDD,
which constitute the impurities from the production of 2,4,5-T, arose. Summarizing the
study results up to the present, the committee can generalize that TCDD contributes to the
development of cancer through processes such as enzyme activation, cell proliferation, cell
destruction, and cell information cxchange, cte. rather than posing genctic toxicity.

C. Korean Armed Forces’ Participation in the Vietnam War and Use of
Defoliants

Since 1968, Korean Armed Forces began to use defoliants in Vietnam supplied by
the U.S. Army. Defoliants were sprayed using U.S. Air Force transport planes and
helicopters or through Korean troop manpower. The amount of defoliants sprayed by
Korean Armed Forces in the operation arca is still unknown. Infcrring from the data of
the Capital Division and the 9" Division, the amount of defoliants sprayed by Korean
Armed Forces is about 500,000 gallons, 2.5% of the total amount sprayed in the Vietnam
War of approximately 20 million gallons.
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D. Matters to be Considered in the Epidemiological Study of Korea on DBamages
Caused by Defoliants

In order to understand the causal relationship between defoliants and various
diseases, there must be evidence of 1) the existence of a statistical relationship between
exposure to defoliants and suspected diseases, 2) records of an increased risk of the
likelihood that individuals exposed to defoliants would develop such diseases, and 3)
occurrences that can biologically explain the relationship between exposure to defoliants
and diseases, or evidence of other causal relationships.

All this must be preceded by the measurement of exposure to defoliants and also
the identification of diseases resulting from exposure. Exposure to defoliants may be
assessed by first equating participation in the Vietnam War with exposure to defoliants;
second, by collecting objective data such as inferring the circumstances of the use of
defoliants found in military records; third, developing an exposure index by looking at
individual exposure experiences; and fourth, by measuring the internal body concentration
level of dioxin congeners including TCDD. However, none of these methods can provide
definitive results.

E. Study on Defoliants in Korea

Beginning in the 1990s when news of Vietnam War veterans from other countries
having been exposed to defoliants and receiving compensation became known in Korea,
issues regarding Vietnam War veterans and defoliants and the resulting negative health
effects received attention from Korean society.  Despite the existence of many

international studies on defoliants and their related negative health effects, those that
studied Koreans were very rare. In Korea, %ubiished a document
examination in 1993 and a report using preliminary epidemiological studies in 1996.

Iso published a study on the children of veterans in the Busan area. In the Second I, (,
v pidemiological Study on Damages Caused by Defoliants conducted from 1998 and 2001,
the committee endeavored to select a representative sample, and reviewed the correlation
between defoliants and diseases using medical examinations, surveys, document reviews,
ete.

F. The Third Epidemiological Study on Defoliants

1t is difficult to ascertain the adverse heath effects of defoliants from the results of
the First and Second Epidemiological Studies alone. Instead, long term studies/research
should be conducted in Korea to monitor the relationship between defoliants and discases
as done in other countries. Additionally, while it is true that most of the policy decisions
thus far have been formulated based on study results from foreign countries, it is imperative
to investigate diseases which are more prone to develop in Koreans due to their unique
characteristics, and such resuits should be reflected in policies regarding defoliants.
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The limitations of the previous First and Second Studies called for a new
eptdemiological study to determine the relationship between exposure to defoliants and
disease development in war veterans.

G. The Purpose of the Third Epidemiological Study on Defoliants

The purpose of the Third Epidemiological Study on Defoliants was to assess the
correlation between exposure to defoliants and adverse health effects, and to provide a basis
for compensation of Vietnam War veterans. The specific objectives of the study are as
follows:

First, the compilation of data on diseases which are highly correlated with
exposure to defoliants and dioxin; second, the development of an appropriate exposure
index; third, the compilation of data on principal causes such as smoking, drinking, socio-
economic level, etc; fourth, the close examination of causes of death to ascertain correlation
between exposure to defoliants and death; fifth, the investigation into cancer development
to determine correlation between cancer and exposure to defoliants; sixth, the investigation
of the use of medical treatment to determine correlation between exposure to defoliants and
adverse health effects; and seventh, the examination of diseases which are suspected to be
correlated to defoliants in the surveys of the Second and Third Epidemiological Studies.

1) The Purpose of the Study in the First Year

The purpose was to develop an appropriate index of exposure to defoliants, and to
compile data on confounding factors in assessing the correlation between exposure to
defoliants and diseases.

2) The Purpose of the Study in the Second Year

The main goals were to develop an exposure index which is most applicable to
Korean Vietham War veterans, to review the status of confounding faclors in assessing the
correlation between exposure to defoliants and diseases, and to compile data to monitor the
relationship between defoliants and diseases.

3) The Purpose of the Study in the Third Year

The purpose was to evaluate the correlation between exposure to defoliants and its
adverse health effects through epidemiological investigation, and to provide a basis for
compensation to Vietnam War veterans. The primary goals were to use data compiled
over a period of two years to evaluate individual exposure levels of Vietnam War veterans
and to utilize such exposure levels to probe into the relationship between exposure to
defoliants and diseases.
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2. Report Evaluation
A. The Vietnam War and Participation of Korean Armed Forces

The report serves as a good summary of the history of Korean participation in the
Vietnam War,

B. The Vietnam War and Defoliants

While the report addresses the critique of the Second Report and provides a
detailed description of the components of dioxin, the report does not sufficiently describe
research results on the correlation between War veterans and defoliants.

C. Korean Armed Forces’ Participation in the Vietnam War and Use of
Defoliants

Some military vnits have records on spraying of defoliants while others lack such
records. Instead of inferring an exposure index from units which did not maintain records,
it is important to conduct supplemental analysis using documents only from those units
which have preserved well-kept records.

D. Matters to Be Considered in the Epidemiological Study on Defoliant Damages
Conducted in Korea

The report notes that the identification and measurement of exposure to defoliants
and diseases resulting from such exposure is the most important yet most difficult matter to
be considered in the Epidemiological Study Conducted in Korea on Damages of Defoliants.
However, the substance of the report does not discuss the assessment of diseases, but is
limited to the evaluation of the four types of exposure. The discussion on methods of
evaluating exposure presupposes that all four methods are not entirely reliable, and explains
the limitations of each method. Such disavow for the exposure evaluation methods in the
introduction can prove to be self-contradictory since an exposure index is used as the
important method for evaluating exposure in the later sections of the research. It would be
good to bricfly describe the method for evaluating exposure in the introduction before
delving into the particulars of the research methods in the later sections.

E. Study on Defoliants in Korea

It is necessary to include a brief description on a substantial number of studies
related to dioxin which have recently been published in Korea.

F. The Third Epidemiological Study on Defoliants
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Since the main content of this section considerably overlaps with the
aforementioned research on defoliants in Korea, it would be better to incorporate this
section’s contents into the preceding and subsequent sections.

G The Purpose of the Third Epidemiological Study on Defoliants

The report asserts that the ultimate objective of the Third Epidemioclogical Study on
Damages of Defoliants is to evaluate the correlation between exposure to defoliants and its
adverse health effects through epidemiological study, and to provide a basis for the
compensation of Vietnam War veterans. It would then be appropriate to include an
explanation on the current compensation system (aftereffects/suspected aftereffects) and
also on the causal relationship between exposure to defoliants and those diseases
categorized as aftereffects and suspected-aftereffects. While the Second Epidemiological
Study indicated that it would farther examine the difference between veterans who
participated in medical examinations and surveys and those who did not participate, the
report does not mention this. Therefore, an explanation on such examinations is necessary.

3. General Opinion

The introduction gives a systematic account of the research progress thus far and
various matters regarding Vietnam War veterans and defoliants to aid one’s understanding
of the overall progress of the study. However, in sections on the Vietnam War and
defoliants, while there are many detailed descriptions of the components of dioxin, the
explanation of the research on the correlation between veterans and defoliants is
insufficient. Also, there is scarce discussion of the assessment of discases caused by
exposure to defoliants, an important matter to be considered in epidemiological studies on
damages caused by defoliants in Korea. Additionally, it would be better to briefly
mention the methods for evaluating exposure for the report to proceed logically into a
detailed discussion of the research methods. The report should, with respect to the basis
tor compensation of Vietnam War veterans, examine the current compensation system
(aftercffects/suspected aftereffects) and also should investigate the causal relationship
between exposure to defoliants and diseases included within the current compensation
structure.  While the Second Epidemiological Study on Defoliants called for the difference
between veterans who participated in medical examinations and surveys and those who did
not, the report lacks such comparison and thus requires further explanation.

Chapter 2. Development of Defoliant Exposure Index

I. Report Summary

A, Introduction
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It is imporiant to accurately differentiate between the exposed group and non-
exposed group in drawing the relationship between exposure to defoliants and diseases. A
large group of study subjects is necessary to divide the exposed group into groups based on
the degree of their exposure and to perceive microscopic differences among the sub-groups.
However, a relatively small group of study subjects may suffice to reveal adverse health
effects if one could accurately determine the extent of exposure to toxic substances and
could classify the exposed group. The preciseness of the research and its statistical power
analysis are directly connected to the accuracy of the extent of exposure and its assessment.

It would be difficuit to evaluate the relationship between defoliants and diseases by
comparing death and disease incidence rates in War veterans and the general male
popuiation due to the healthy worker effect. Thus, it is necessary to determine whether
there are differences in death and disease incidence rates among War veterans in distinct

levels of exposure to defoliants.

There are three general methods for assessing exposure to defoliants.  In the first
method of comparing the exposed group to the non-exposed group, one runs the risk of
diluting or underestimating the actual effects of hazardous substances by studying the entire
group when only a part has been was exposed. The Second Epidemiological Study
demonstrated the difficulty in using death and disease incidence rates comparison to
evaluate the relationship between defoliants and diseases because of the healthy worker

effect.

Second, a qualitative evaluation of exposure was carried out using self-reported
information and service and military records, and by categorizing veterans into high,
medium, or low exposure groups and non-exposed groups. However, such qualitative
evaluation of veterans using military records and self-reported information may not be
recognized as appropriate.

Third, in a quantitative evaluation of exposure, if the estimation of individual levels
of exposure were possible, the degree of exposure may be retroactively reconstructed trom
operational or health records. If it is impossible to quantitatively estimate the degree of
individual exposure, assuming that individual levels of exposure within the same period of
exposure is consistent, then we may use this exposure period for estimation. If a
quantitative assessment of exposure using biomarkers for the selected substance is
conducted a long while from initial exposure, this would undermine the validity of the
assessment and would not be any better than the qualitative assessment of exposure.

A new exposure index should be developed for the following reasons: 1) in the
Second Epidemiological Study, the subjective index of exposure using self-reported
information and the objective index of exposure using military records rarely corresponded,
2) it is possible that people with a higher number of diseases will tend to exaggerate their
exposure, and 3) individual exposure levels were inferred from the amount of defoliants
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sprayed on combative and tactical areas of responsibility. However, estimating serum
dioxin and other dioxin congener levels using biomarkers are problematic due to high cost
and the possibility of a false negative diagnosis.

Considering available data and the appropriateness of the current exposure index,
the most appropriate and feasible exposure index of defoliants is the reconstruction of past
exposure to defoliants by examining military records.

B. Methods
1) Index of Self-Reported Exposure

Classify in detail the exposed group according to responses to the following six
questions regarding exposure to defoliants.

{Questions)

I Have you ever personally sprayed defoliants in Vietnam?

2 Have you ever been in contact with defoliant spraying instruments or
defoliant containers in Vietnam?

3 Have you ever been present in defoliant spraying areas in Vietnam without
having personally sprayed defolian(s yourself?

4 Have your skin or clothes been in contact with defoliants in Vietnam?

5 Have you ever traveled through an area in Vietnam in which defoliants were
sprayed?

6 Have you ever been exposed to defoliants in Vietnam by any other means?

(Evaluation of Response)

- Non-Exposed Group: All “no” or “I don’t know”
Low Exposure Group: “No” to 1~4, “Yes” tn either § and/or 6
Medium Exposure Group: “No” to 1,2, “Yes” to either 3 and/or 4
High Exposure Group: “Yes” to either | and/or 2

2) Index of Exposure to Defoliants Resulting from the Reconstruction of Past
Exposure
A) Study the exposure characteristics of Vietnam defoliants using the

geographic information system developed by Professor Stellman’s team.
B) Obtain  all necessary information regarding veterans, period of

participation, troops’ bases, and tactical arcas of responsibility using military records of
Korean Vietnam War veterans.,
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) With the aid of the exposure data provided by Professor Stellman’s team,
categorize each participating unit according to amount of daily exposure of defoliants (E4)
to calculate an index of exposure to defoliants of the veterans. To measure the amount of
exposure {o defoliants, calculate by adding the amount of daily exposure to defoliants of
veterans throughout the period of participation in their unit. To this calculated value
indicating the amount of exposure i.e. 24, add 1 and take the log of this sum and obtain Le4.
This value, Led, which would be used as the index of veterans’ exposure to defoliants,
would give the amount of exposure when observing quantitative continuous variables of
veterans’ exposure to defoliants.  To determine the amount of exposure to defoliants (Le4),
examine the distribution of amount of exposure of division/regiment (military record) of
156,657 War veterans and battalion/squadron (survey results) of 96,126 veterans, and
determine the relationship between exposure and the likeliness of development of diseases
using this data.

(Classification of War Veterans According to Defoliant Exposure Levels)
Below 4: low exposure group

Le4 value ,< Below 5: medium exposure
Greater than 4: high exposure group >< group
Greater than 5: high exposure
group
C. Conchusion

In the Third Epidemiological Study on Defoliants, a new index measuring exposure
to defoliants was developed by reconstructing the past exposure experiences of veterans;
individual exposure levels of each veteran were constructed using a continuous exposure
opportunity index developed by Professor Stellman’s team, and connecting the coordinates
of Korean military unit participation and length of participation in the Vietnam War.

Biomarkers should be used to quantitatively measure exposure and test the validity
of the self-reported exposure index and index reconstructed from past exposure.

2. Report Evaluation

A. Introduction

Since the most important part of this study was the accurate classification of the
exposed group and research on the correlation to diseases, the report described the necessity
of selecting and investigating an appropriate exposure index. Therefore, the report should
clearly present a reason for using a self-reported exposure index and an index reconstructed
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from past exposure.

B. Methods
B Self-Reported Exposure Index

The six simple questions asked to determine the self-reported exposure index may
be inadequate to appropriately distinguish the exposed group. Therefore, the report should
highlight the difficulties found in other ways of distinguishing the exposed group such as an
elaborate classification based on the number of incidences of exposure or categorization
based on diverse questions related to exposure.,

2} Index Created from Reconstruction of Past Exposure Based on Stellman’s
Study
A) While Le4, the log of the amount of exposure, was used as a standard in

dividing the low exposure group and high exposure group, the report lacked the reason for
selecting Le4 as the standard and should address this issue.

B) Since the Le4 value of all study subjects shows low distribution, it needs to
he compared with the study results hased on other valves (for example, 1-2) as the standard.

C) Since the Le4 values are very low (p. 40) compared to those of American
soldiers, one should take into consideration the limits of conducting a comparative study
among various exposure groups using low exposure group members as subjects.

3) Appropriate Use of Data on Military Units in Reconstructing Past
Exposure

While it is important to use data on military units appropriately when
reconstructing past exposure, a better exposure index could be established by obtaining data
on rank, branch of service, expertise, period of service, etc. Therefore, there should be
additional explanation or analysis on why such data was not used.

C. Conclusion
The report explained three general methods for assessing exposure to defoliants.

First, it is difficult to evaluate the correlation between defoliants and diseases by
solely looking into whether or not one was exposed. Second, it was confirmed that the
qualitative evaluation of exposure was inappropriate. Third, quantitative evaluation using
biomarkers to reconstruct past exposure does not fair better than qualitative evaluation if
there is a lapse in time. However, the conclusion states that the self-reported exposure
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index and index created by the reconstruction of past exposure should be tested through a
guantitative measurement using biomarkers. Since all three methods have identifiable
weaknesses, the report should clearly present reasons for applying such methods. Thus,
the conclusion should demonstrate the appropriateness of the self-reported exposure index
and index created by the reconstruction of past exposure, which are used in the later

sections of this study.

3. General Opinion

To determine the relationship between exposure to defoliants and diseases, it is
most important to accurately distinguish the exposed group from the non-exposed group.
In order to accurately distinguish them, one must first evaluate exposure to defoliants.
Among the general methods for evaluating exposure to defoliants are evaluation of
exposurc between those who were exposed and those who were not, qualitative exposure
evaluation, and quantitative exposure evaluation. However, because all these methods
have weaknesses, it is necessary to develop a new exposuare index. Therefore, it is going
to be necessary to use the self-reported exposure index and the defoliant exposure index
obtained by reconstructing past exposure, divide the exposed groups into detailed sub-
groups, and assess the validity of the relationship between the two indices.

It is very difficult to accurately evaluate veterans® exposure to defoliants a long
time after initial exposure. In this respect, considering that the Stellman method of using
the exposure index obtained from reconstructing past exposure is the only method currently
available, it would be wise to fully exploit this method. However, this report fails to
provide a detailed explanation of how this method determined the degree of exposure and
the content of the results of previous studies and examples of how these previous studies
were utilized. Furthermore, the report fails to consider the fact that there is a lack of
detailed information in Korea regarding defoliants in general and that the limitations of
using study subjects who have only been exposed to a small amount of defoliants for the
purpose of conducting this study, and thus also fails to provide measures to confront the
limitations. Considering the fact that the index of reconstructing past exposure using the
Stellman method constitutes a great portion of this study, the aforementioned weaknesses
must be corrected before writing the final report.
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