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DEPARTMENT OF HEALTH&. HU~AN SERVICES 

Mr. Martin Anderson 
Assistant to the President for 

Policy Development 
The White House 
Washington, D. C. 20500 

Dear Mr. ~~derson: 

2 4 AP~ iS8 i 

Office of the Secretary 

The General Counsel < 

Washington. D.C. 20201 

I am forwarding the seventh report of the Interagency Work 
Group to Study the Possible Long-Term Health Effects of Phenoxy 
Herbicides and Contaminants. Enclosed is a currer.t assessment 
report on Agent Orange by the Chair of the Work Group's Scient i :ic 
Panel, Dr. John Moore. 

During February and March the Work Group continued to review 
efforts by the Department of Defense (DoD) to identify individuals 
among ground troops in Vietnam who were exposed to Agent Orange. 
Attached is a report from CoD on its records searches concerning 
base camp perimeter defoliation operations. CoD has also searched 
company-level records of five battalions and has been able to 
determine that certain units operated in close proxi~ity to areas 
sprayed with Agent Orange. However, DoD has not been able to 
identify individuals or even units whose exposure to Agent Orange 
is or can be documented reliably. The Work Group believes that 

\ 

it is reasonable to presume that military personnel entered sprayed. 
areas. However, a study based on no more than presumed expos ure 
would represent such a serious flaw in scientific design as to 
be of questionable validity. 

The Work Group strongly endorses CoD's recommendation th~t 
the records search efforts by Doc be reviewed by outside records 
search experts to insure that no means of possibly identifying 
individuals whose exposure to Agent Orange is or can be docu­
mented has been overlooked. The Work Group is aware that General 
Accounting Office personnel have reviewed DoD's efforts and i t r. as 
been briefed on GAO's work. However, i t is our understand i ng 
that presently GAO does not inte~d to prepare a formal repo:t. 
Therefore, the Work Group will be discussing t h is matte r wi th 
the Medical Followup Agency of the National Academy of Sciences­
National Research Council. In addition, the Veterans Administra­
tion (VA) will explore the po~sibil i ty of i ncluding such a rev i ew 
under the contract it wi 11 let for the des i gn of t::e 1iA' s 
epidemiology study. 
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Unless such an outside review suggests new a?proaches 
to records searches which are likely to produce sufficiently 
specific data, it is the Work Group's view that an epidemiology 
study of ground troops which is focused solely on Agent Orange 
exposure may be impossible to conduct with an acceptable measure 
of scientific validity. The Work Group continues to believe 
that an epidemiology study of ground troops should be broadened 
to focus on service in Vietnam as the exposure circumstance 
being studied. 

Enclosures(3) 

Sincere~, / 

~~z 
Juan A. del Real~ 
Acting General Counsel and 
Acting Chair, Interagency Work Group 
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c•i D£PART,>IENT OF HEALTH &. HU MAN SERVICES 

'•,.~ 
Memorandum 

Date 

From 

Subject 

To 

April 21, 1981 

Chair, Scientific Panel 

Progress Report on Herbicide Orange 

Acting Chair, Interagency Work Group to Study the Possible 
Long-Term Health Effects of Phenoxy Herbicides and Contaminants 

The health issue still remains broadly defined: Vietnam veterans 
remain concerned that as a consequence of Herbicide Orange 
exposure they are or may be at increased risk of a broad spectrum 
of health decrements that include infertility, birth defects in 
children, neurologic disorders, cancer, skin disease or liver 
disorders. While it is difficult to accept logicaily that a single 
causative factor -- Herbicide Orange -- could be responsible for such 
a diverse set of health effects, there is no definitive evidence that 
permits selective exclusion of some of these illnesses. Further, 
it is possible that some of these health effects are occurring as a 
consequence of Vietnam service but not due to exposure to Herbicide 
Orange. The Science Panel is not aware of any data that suggest a 
modification of its previous recommendation that the focus of a 
study of Vietnam veterans should be broadened to consider Vietnam 
service as the exposure factor rather than focus solely on Herbicide 
Orange exposure. 

The Science Panel has previously concluded that the most direct and 
relevant means for determining if there are health effects -- and the 
nature of these effects -- as a consequence of Herbicide Orange expo­
sure is a study of Vietnam veterans. The Air Force Ranch £and Study, 
previously reviewed and endorsed by the Science Panel, is representa­
tive of a study of this type. The general objective of the study is 
to evaluate the current health status and mortality of approximateiy 
1,100 Air Force personnel who participated in aerial spraying of the 
herbicide in Vietnam. Their exposure was documented, of sustained 
duration, and of significantly greater magnitude when compared to 
ground troop exposure. The need for prompt conduct and analyses of 
the study results is clear if we are to gain insight into the nature 
of the long-term health effects that may be a consequence of Herbi­
cide Orange exposure. 
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The Science Panel is in receipt of data which indicate that t~ere 
is at best a remote chance of accurate identification of specific 
ground troops who were exposed to Herbicide Orange. These data 
summarize the results of detailed searches by Department of Defense 
records experts of five battalion and company records for one year 
periods during which there was heavy use of Herbicide Orange. Their 
searches failed to establish conclusively levels of exposure for U.S. 
ground troops who had entered sprayed areas. 

The Panel is therefore of the opinion that design of a scientifically 
valid Herbicide Orange study of ground troops may not be possibie. 17 
If the focus of a study of Vietnam veterans is broadened to consider 
Vietnam service as the exposure factor, a study of ground troops is 
necessary and a scientifically valid study can be designed. 

The study population should preferentially include those who served 
in the field and in combat areas which were sprayed with Herbicide 
Orange. Although the DoD records search failed to establish 
specifically certain troops at a company level who were exposed to 
Herbicide Orange, the records do identify units which were closely 
proximate to areas at the time of spraying. Based on the mission 
objectives of some troops, it is reasonable to presume that personnel 
entered sprayed areas. There should be a conscious bias to include 
these personnel since possible exposure to Herbicide Orange was a 
major factor associated with Vietnam duty. Further, there is no 
reason to presume that such troops were not also representatively 
"exposed" to other "factors" that may represent a long-term health 
risk. 

Epidemiological methods are best applied to a study of ground troops. 
The inherent nature of epidemiology studies do not provide quick 
answers -- the process is slow and tedious, usually requiring 2-5 
years for an initial result. Such studies yield data that define the 
degree of association between an exposure circumstance (Herbicide 
Orange, Vietnam service) and specific endpoints (cancer, birth 
defects, heart disease, suicide, diabetes, etc.). In the Vietnam 
issue, any positive association between exposure and long-term health 
effects will likely be an increased incidence of disease(s) already 

1/ The Science Panel is not composed of individuals competent to 
render expert opinion . as to the quality of the records search. It 
has received briefings as to procedures employed and informal advice 
of persons expert in this type of work. It believes the effort has 
been thorough and objective. Given that these efforts are crucial 
to the Eerbicide Orange issue, t~e DoD and the Science Panel urge 
ex?ert review and comments as to adequacy of the records search or 
identification of more effective a~proaches. The Science Panel has 
undertaken steps to accocplish t=is review and further information 
will be provid=d as it cevelo?S. 
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prevalent in the human population. Should specific disease 
associations be found, a policy decision as to when and under what 
circumstances a veteran with that specific disease is eligible for 
compensation is required. 31 

It is not practical to perform an epidemiology study that simultane­
ously assesses all health parameters, yet the concerns of veterans 
span a wide spectrum of health effects. A critical need is the 
development of a logical base from which to define discrete disease 
endpoints for definitive epidemiology studies. A sequential epi­
demiological approach deserves detailed consideration. In the first 
phase, a proportional mortality study would compare t~e proportional 
causes of death in a Vietnam veteran population to the appropriate 
age and sex adjusted rates for the U.S. population. (Comparison 
with non-Vietnam veterans s'ho uld also be considered.) If excess 
causes of death are detected, it would provide direction for subse­
quent studies. There are also limitations to proportional mortality 
studies: · if one or more causes of death are in excess, other 
causes of death will by definition appear to be diminished; and 
it is possible that the time interval between Vietnam service and 
1981 is insufficient for certain fatal diseases (such as cancer) 
to develop. The need for definition of disease endpoints is of 
sufficient magnitude for this approach to merit serious considera­
tion, particularly if such a study could be performed relatively 
quickly. A proportional mortality study requires the ready avail-

·ability of death certificates and a computerized file that identi­
fies those veterans of the Vietnam era who served in Vietnam. 
Availability of death records in the VA files (submitted in order 
to collect burial benefits) must be objectively assessed. The 
development of a computerized file that identifies Vietnam veterans 
must be developed since it is essential for the conduct of any 
proposed ground troop study and also could significantly enhance 
the quality of ongoing studies. This need requires priority 
attention. 

The second and more definitve epidemiological approach is a cohort 
study in which a defined population is studied prospectively and 
compared to an appropriate control group. Such a study clearly · 
should include mortality as an endpoint and seriously consider 

2/ For example, the incidence of liver cancer in U.S. white males 
Is about 2.~ per 100,000. Assume that a hypot:)etical result of an 
epidemiology study of veterans detects a rate of l0.4/l 00,000, a 
fourfold increase in risk for t1is tumor. ~he risk then would be 
scientifical~y establ.ishec◄ Yet, for any ?articular veteran who 
develops th.is liver can=a=, a detern.ination cannot be made as to 
whet:ler t:-.at tumor re?rase~~ts "no=maj," population back; round or a 
consequ:?n:::e .:,f •liet:u1m se.:-rr:.::-e. ?o.ii.=y determines t::ie ~overnment:'s 
response t:, a ; .Jven ::.i s;:.as-e i:1 a v~teran in this instance, ut.i~i zing 
s-=ier.tifi= =.at·3 t!'.::1: =-r~ .use£.!.G. ::Ji:.t n::J~ so :Sef·i ni~!ve as ~o Ci =-c.at~ 
a s.i.:i;~e ::-:::,urse o.f .a~...:.::1ri-



Page 4 - Ac ting Chair, IWG 

morbidity (disease incidence in the living) in at least a ?ortion 
of the study population. The inclusion of morbidity data strongl y 
suggests the essential need for a concurrent control group. The 
proper conduct of a cohort study requires a long-term commitment 
(up to 20 years). Decisions as to population size and the most 
appropriate and meaningful endpoints to be studied should be 
strongly influenced by early results of the Air Force Ranch Hand 
Study, the CDC Birth Defects Study, and a Proportional Mortality 
Study. Emerging data on civilian occupational exposure to phenoxy 
herbicides and dioxins currently represent the best data for 
defining the nature of long-term health effects. Experimental 
toxicity data may also significantly aid in the selection of 
appropriate disease parameters. ll 

A health effect of major concern is the possibility of Vietnam 
veterans having fathered children with a higher than expected 
incidence of birth defects. Progress in addressing this concern 
has been made on several fronts. Laboratory studies in male mice, 
exposed to high levels of a Herbicide Orange formulation, did not 
detect an increased incidence of dead or malformed offspring. The 
Air Force Ranch Hand Study will collect data on Vietnam veterans' 
fertility and the incidence of birth defects in their children. 
The CDC Birth Defects Study, previously recommended by the Science 
Panel, represents a sound approach to determining if Vietnam 
veterans have fathered children with a higher than expected 
incidence of birth defects. However, this study, which is being 
implemented, can only establish if Vietnam service, not Herbicide 
Orange, is associated with malformed children. A study of ground 
troops should gather compatible data on offspring and other ferti­
lity parameters to augment and expand upon the CDC study. 

3/ Epidemiology studies of occupational populations involve 
exposures of up to 30 years duration, which is sufficient time 
for expression of diseases that have a prolonged latency. Some 
occupational exposures were, by comparison to Herbicide Orange 
exposure, very heavy and therefore enhanced the potential for 
development of adverse effects. Utility of these data is exempli­
fied by the recent Swedish studies that correlate phenoxy acid 
exposures to the increased risk of developing soft tissue sarcomas. 
It has subsequently been observed in a review of several U.S. 
studies that the aggregate incidence of this tumor type is also 
increased. Clearly, a study of Vietnam veterans should include a 
focus on this type of tumor. Experimental toxicity data also 
associated TCDD exposure to carcinogenic response with most potent 
effects due to tumor promotion capabilities. There is a similar 
correlation between experimental and occupational studies dealing 
with altered lipid metabolism. 



Page S - Acting Chair, IWG 

In summary, several studies of an epidemiological nature are needed 
to best address the concern as to long-term health effects in Viet­
nam veterans. However, except for the Air Force Ranch Hand Study, 
a scientifically valid study to determine if Herbicide Orange is 
associated with long-term health effects may not be possible. A 
study which associates Vietnam service as a causal factor appears 
to be feasible. 

Two studies are in progress; however a variety of factors are 
impeding progress when measured against original completion targets. 
Further slippage will negate the opportunity to capitalize on early 
results in the design of the additional studies. 

Additional studies should involve ground troops. Although this type 
of study has not significantly progressed, ancillary activities 
critical to design and execution have moved forward, i.e., military 
records searches and evaluation of occupational exposures. It is 
expected that a ground troop study will be the central theme of the 
VA epidemiology study. Under the best circumstances, the first data 
will not emerge for an additional twenty-four months and forty-eight 
months may well be a more realistic expectation. 

The results may provide data that do not establish an association 
between Herbicide Orange or Vietnam service and certain long-term 
health effects. To this extent, such study results will help 
define which health effects appear not to be of valid health 
concern. Where results are equivocal or establish an association, 
the policy making process is benefited by data rather than the 
current state of knowledge which is based on opinions that are 
often contradictory. Unfortunately and regrettably, relevant data 
remain two or more years into the future. Accordingly, it is 
critically important that the current and planned research proceed 
as expeditiously as possible, consistent with sound scientific 
principles. 



ASSISTANT SECRETARY OF DEFENSE 

WASHINGTON . O.C . 2030 1 

1-'EALTH Ai"'F'AIRS l April 1981 

Leslie A. Platt, Esquire 
Acting Chairman, Interagency Work Group 
to Study the Possible Long-Term Health 
Effects of Phenoxy Herbicides and Contaminents 
Office of the General Counsel 
Department of Health and Human Services 
Washington, D.C. 20201 

Dear Mr. Platt: 

In accordance with our conversation at the Interagency Work 
Group meeting on 26 March 1981 this is to confirm that 
Dr. Peter Beach, of your Department may arrange for interested 
veterans group representatives to visit the Department of 
Defense records management offices(Army and Marine Corps) which 
have been involved in developing the battalion studies. We 
will endeavor to make the records fully available subject only 
to Privacy Act limitations on individual personal records. The 
records management personnel are willing to discuss the metho­
dology used in the search process and provide access to the 
records searched in achieving the fiYe battalion reports previ­
ously forwarded. 

We might suggest that maximum benefit to the veterans groups 
would result from selection of representatives who have had a 
background and experience in personnel and/or administration 
while in the military service. Particularly beneficial would 
be persons having Army or Marine Corps experience in tactical 
unit operations and the preparation of daily operational 
journals at the company or battalion level of command. 

The Army records office has moved from the Forrestal Building 
on 23 March 1981 to the Hoffman Building No. l in Alexandria 
and hence they are still in the process of moving the large 
complement of Vietnam operation records. We, therefore, would 
not be able to accept visiting groups until after the records 
are all transferred which is expected to be completed by 
20 April 1981. 
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We would appreciate at least a weeks notice (after 20 Apr il) 
prior to an expected visit so that we may make the necessary 

- records personnel and necessary battalion records readily 
available. My staff contact for such arrangements will be 
Dr. Jerome G. Bricker who may be reached by calling 697-8973. 

Sincerelv, 

Wi{t:;:if [:/.z s/Z--
Major General, MC, US 

______________ ___ _____ _____ n..;.;e=pnh, Assistant Secretarv o Defense 
(HEi"a.lth Resources and Programs ) 



<l.3SiST ...\NT 3ECR ET:.R Y C F DEF:C:i'sS E 

·.'1A SH1 'lGT ON D C c :j J·.J ; 

.-E: ",L TH AFFAIRS 

Leslie A. Platt, Esquire 
Acting Chairman, Interagency Work Group 

to Study the Possible Long-Term Health 
Effects of Phenoxy Herbicides and 
Contaminants, Office of the General Counsel 

Department of Health and Human Services 
Washington, D.C. 20201 

Dear Mr. Platt: 

, 

Subsequent to our submission in December of the additional Army 
and Marine Corps Battalion Studies, the Department of the Army 
Records Management staff continued their search of new Vietnam 
records sources with the discovery of additional information 
pertaining to base camp perimeter defoliation operations with 
subsequent burning and defoliation of areas which had previously 
been cleared by Rome Plows. The types of defoliants employed 
are, however, usually omitted. Apparently the same vehicular 
spray and tankage was used to spray either defoliants or just 
diesel fuel in large quantities prior to most burning operations. 
(Enclosures 2 and 3) 

The first capability to use high performance aircraft (Phantom 
F-4's) is documented in Enclosure 4. This limited capability 
did not come about until the early part of 1969, and we under­
stand it was not an effective method of spraying defoliants. 
Further documentation is not yet available. 

The U.S. Army Advisory Group Herbicide Evaluation Report 
(Enclosure 5) describes in considerable detail the effectiveness 
of various herbicide spray missions in improving tactical 
situations and reducing our casualties due to ambushes and 
operational attacks from thick jungle areas controlled by the 
Vietcong. 

Enclosure 6 concerning the AGAVECO helicopter defoliation 
apparatus points out the limited helicopter spray capability 
available as late as 1969 and the problems incident to its 
operational use. 

The final enclosure pertaining to Proj e ct Pink Rose also 
relates to an operation in which herbicides and desicants were 
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applied to a free strike target area (Vietcong controlled 
stronghold) prior to B-52 incendiary bomblet raids. The hope 
was to clear dense jungle enemy strongholds through the 
generation of a fire storm. It unfortunately proved to be a 
rather ineffective technique and was abandoned. 

The attached report · in duplicate with aforementioned enclosures 
is submitted for review and consideration by the Interagency 
Work Group. 

Enclosures 

Sincerely, 

William S. Augerson 
Hajor General, MC, USA 

Deputy Assistant Secretary of Defense 
(Health Resources and Programs) 



DE?ARTMENT CF THE A.F.7v!Y 
O FFICS: OF THE ,>. QJ :.r:" .\,'-T -:. = :-; ::R .,_ l.. 

WASH INGTON , :J .C. ;:oJ 1 ~ 

MAR 2 

MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE , HEALTH AFFAIRS 

SUBJECT: Amendment to Battalion Studies of Vietnam Units Which may 
have been Exposed to Agent Orange 

1. Reference: 

19 81 

a. Memorandum from OASD (HA) dated 23 October 1980, subject: Request for 
additional information concerning units believed to have been heavily exposed to 
Herbicide Orange. 

b . Memorandum for Assistant Secretary of Defense , Health Affairs dated 22 
December 1980, subject: Army Units and their Possible Exposure to Agent Orange. 

2. New studies of Vietnam joint services records, revealed that there was 
burning of defoliated vegetation areas. The 266th Chemical Platoon (OS) provided 
a limited ground base herbicide spray capability for the 1st Infantry Division. 
This support consisted of burning vegetation in Rome plowed areas, base camp 
perimeters and along main traffic routes. In addition, some perimeters were first 
defoliated and then burned (Incl 1). The 184th Chemical Platoon burned brush and 
grass vegetation within the perimeter of Phuoc Vinh (same location as ref b ) . 
Ground based defoliation was performed by track vehicles, mounted with 600 gallon 
POL pods and a SO POL pump, and 3/4 ton trucks mounted with a 40 GPH sprayer 
(Incl 2) . Defoliation of plants along waterways was achieved by LCM-S's and 17 
foot half-pontoon boats (Incl 3). There is also reference to the utilization of 
F-4 aircraft in defoliation missions (Inc l 4). F-4 aircraft carried 278 gallons 
of herbicide agents in each of two tanks . 

3 . In addition, we located a US Army advisory Group , Herbicide Evaluation Report , 
dated 3 September 1968, which provides an ove-rview of both C-123 and helicopter 
herbicide operations specifically encompassing aerial defoliation . 

4. Attached at Incl 6 is a MACV Chemical Operations Division Memorandum for 
Record, concerning helicopter defoliation apparatus . The record concerns AGAVENCO 
he l i copter de f oliation apparatus used to spray herbicide t ar ge t s were a l l ocated 
within MACV on the basis of two per corps advisory group headquarters, i ndicating 
that MACV conducted herbicide spraying as well as Army units. 

S. A project known as Pink Rose was undertaken to determine whether it would be 
possible to c l ear large areas by first using Agent Orange and t hen igni ting t he 
areas with incendiary bomblets. Even though t he project was unsuc cess ful i t 
might account f or some of the observat i ons of burning of vegetation ( I nc l 7). 



DAAG-AMR-S 
SUBJECT: 

MAR 9 

Amendment to Battalion Studies of Vietnam Units l.Jhich may 
have been Exposed to Agent Orange 

19 Bl 

6. The information in this memorandum substantiates some of the issues raised 
at the open hearing concerning the burning of vegetation treated with Agent 
Orange on 22 September 1980. 

FOR THE ADJUTAl.'IT GENERAL: 

7 Incl 
as 

, 
✓/ , ,• 

{/ 

.,! , ,/ ~ /4 /4 /; 
2'/ I JOHN L. RAF~JTY 
l· LTC, GS y-1. 

Director of Admin Mgt 



DAAG-AMR-S 

MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE, HEALTH AFFAIRS 

SUB.IECT: Amendment to Battalion Studies of Vietnam Unit• Which may 
have been Expoaed to Agent Orange 

1. Reference: 

a. Memorandum from OASD (HA) dated 23 October 1980, aubject: Request for 
additional information concerning unit• believed to have been heavily exposed to 
Herbicide Orange. 

b. Memoranduzn for Aaaiatant Secretary of Defenae, Health Affair• dated 22 
December 1980) aubject: Army Unit• and their Poaaible Expoaure to Agent Orange. 

2. New atudie• of Vietuam joint service• record•, revealed that there was 
burning of defoliated vegetation are••· 'nie 266th Chemical Platoon (DS) provided 
a limited ground base herbicide apray capability for the lat Infantry Division. 
Thi• •upport can•isted of burning vegetation in Roma plowed area•, baae camp 
perimatera and along main traffic rout••• In additian, aome perimaters were firat 
defoliated and theu burned (Incl 1). 'nie 184th Chemical Platoon burned brush and 
gr••• vegetation within the perimeter of P'huoc Vinh (1am. location as ref b). 
Ground baaed defoliation wa• performed by track vehicle•, mounted with 600 gallon 
POL pod• and a 50 POL P\JIIIP, and 3/4 ton truck• mounted with a 40 GP'H •prayer 
(Incl 2). Dafoliatian of plant• along waterways wa• achieved by LCM-8 1 1 and 17 
foot half-pontoon boats (Incl 3). Thare i• alao reference to the utilization of 
F-4 aircraft in defoliation mi•sions (Incl 4). F-4 aircraft carried 278 gallon• 
of herbicide agents in each of two tanks. 

3. In addition, wa located a US Arriry advi•ory Group, Herbicide Evaluation Report , 
dated 3 September 1968, which prmdea an overview of both C-123 and helicopter 
herbicide operation• specifically encompaaaing aerial defoliation. 

4. Attached at Incl 6 ia a MACV Chemical Operation• Division Memorandum for 
Record, concerning helicopter defoliation apparatua. 'nie record concerns AQAVENCO 
helicopter defoliation apparatus used to spray herbi~ide target• were allocated 
within MACV on the baais of two per corps advisory group headquarters, indicating 
that MACV conducted herbicide spraying•• well aa Army units. 

5. A project known as Pink Rose wa• undertaken to determine whether it would be 
poaaible to clear large area• by first uaing Agent Orange and then igniting the 
area• with incendiary bomblets. Even though the project was unsuccessful it 
might account for some of the observation• of burning of vegetation (Incl 7) . 



MAR 9 
DAAG-AMR-S 
straJECT: Amendment to Battalion Studie• of Vietnftl Units Which may 

have been Expoaed to Agent Orange 

6. The information in thia memorandum aubatantiatea some of the iaauea raiaed 
at the open hearing concerning the burning of vegetation treated with Agent 
Orange on 22 September 1980. 

FOR THE ADJUTANT GZm!:RAL : 

7 Incl 
a• 



AVDB-CH 

SUBJECT: 

1 • ( C) 

a _, I) I ) --- ), 

1_969 

Feeder Report to Operatior..al Report 1st I!".fant:cyi Division _fo,r Period 
Endi."lg 30 April 1969 ( U) ; ·········· , .. -: ~ .. · :· .. , ·- : :: 

I"' , . .... --
1..., _ · , ... .... 

Section 1, Operations: Significant Activities 

a.. General: 

( 1) During the period 1 l-~y 1969 through 31 July 1 969, the 1 st Infantry 
Di·1tision Chemical Section continued to perform personnel detection, defoliation, 
burning 0£ vegetation and employment of CS in supI=<Jrt of combat ope:-a.tions. 

(2) The 242d C'nemical Detachment (CBRC) assigned to augment the Chemical 
Section, continued to process defoliation requests, rronito r the st.1tus of 
defoliation projects in the division TAOI and p~vide personnel for other 
chemical operations. During the pe~...od 1 May 1969 to 23 June 1969, 1LT Jon G 
Fisher was the detachment commander. CPT Gacy L Stair comm:l-nded the detachnent 
froI:l 24 June 1969 to 31 J:uly 1969. 

(3) The 266th Chen:.ical Platoon provided chemical support to the 1st Infantry 
Division. This supp,rt consisted of burnir.g vegetation a.long stream lines where 
P.o:m-9 Plow operations were not possible; dropping of persistent CS, ei:;:,loyment of 

- fougasses; defo1iat'i on and burning of base ca.rm:, nerimeters, and oper-~ting the 
a.i::-borne person::el detector on 11Blood."1ot!nd. 11 rz:is::sions. 1..,•_1ring :te 9~::-iod i ::a.:;-
1' 969 r,~ J 1 Jc:ly 1969 the pla.t.:,on was cor:::a.r.ded by C?I' ~iill.ia::1 J. ;::i?-s. 

b, Operations: 

(1) Person."lel Detection r,iissions (Bloodhound) : Eissions contin1.1ed to be 
flown for the Dbrision G-2 on a daily basis in a large area su:r:eilla.nce role. 
A total. of 23 5 missions were flown in this role during tha re?orting period. 
I n addition , on 16 J ul.y 1969 , a t hree man crew a n d detector was ;:,J.a.c ed ·,rith t h e 
Ai:- Cavalry Troop to be used in conjunction with t hei:- :m::1ter-;dll•:r search 
tear.is. Results 0£ this type operation a.re inconclusive at t :1i~ ti!".'.e but a.re 

2 5 

ocm-n F_.:J)l!;jJ AT 3 YEAR. I N'IZ?.:! ;..1.s 
DEC-....ASS.IFIED AF'I'Zn 12 EA.F.3 

DOD DIR 5200. 1 0 
JI 11 
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: .. .... 

i - t J - 11 I ; !I I ' 
I • C ft )$ ; 

A.VDB-Ch 1 August 1969 
SUBJECT: Feeder Report to Operational Report 1st Infantry Division for Period 

Ending30 April 1969 (U) 

~ 
e,:pected to conttibute significantly as the Air Cavalr-; Troop develops and 
improves thoir techniques of ernployn;ent. Considerable difficulty was experienced 
\·1ith the tak~up reel on the recorder of the XH-3 Airborne Personnel Detector. 
An ,equipment improvement report has been submitted to r:odify the design of the 
tak~up reel. 

(2) Riot Control Agent CS: 

(a) Nor.persistent CS: A total of 4.5 E-158 CS clusters were dropped on 
3 missions. The employment of these munitions was on post B-52 strikes after 
"last bomb II r:.nd on exploitation of the Bloodhound detector sensings. Although 
a light-fire team and hunter-killer team were over the CS targets there were no 
known cases of the eneIIV being affected by the CS. During the m:mth of Ju17, 
the "l.•.:.ity Mite" was used on se\-ere.l occasions upon discovery of extensive tunnel 

I
. and bunker complexes. Using the l-17 series CS grenades with the 11?-Iit7 Hite" was 

successful in driving unprotected personnel out from cover and in one instance 
aspcy-..ci.ating several o! the enetey" with protective Irslsks. 

(b) Per~istent CS: A total of 260 drums or 20,800 pounds of CS ·..rere 
dropped dur.;ng the report period. 'l'he bulk CS ,,,-as used in conjunction with the 
road opening and large convoy operations from SONG BE to PHUOC VIllH. The CS 
wa.s dropped into suspected ambush routes two days prior to the convoy rovemer..ts. 

- !:efoliation: Only limited C-123 aerial defoliation missions were 
flown in the division I s TAOI due to the size of the AO and the division's 
extensive pa.cii'ication progre.-r:t. During this period only 24.4. sorties •~re flown. 
The only defoliation operations conducted by the division consi.ste?d of LAI KHE, 
DI AN and i.JAU TI.!:l-!G Base Camp perimeters. These oper:itions were conducted 
using a tracked vehicle mounted with a cOO gallon POL pod and 50 G?E POL pump. 
The same field axcedient rig was used to discense diasel fuel for bu?T'.ing 
~:-, .;;-::-ations wherg defoliation was not !:ler::ri.tted.. Appr:,~a.:.al7 12C , CCO ,f tJ2.ons of 
::!:..d s ,.:l ~> .. 1.~l .. .-e~ 5:Jr!!71:d usi.11g t::is ~t:1cd. 

(4) .l?·ersor.nel l•.iar.a.ng and Identification Syster:i (Ph.IS): Dur:.ng the ?er:.od 
Hay 1969 to 31 July 1969 the 266th Chem.cal Platoon assisted ha.jor joh."l P 

Sanders, ',i.t? l'! u::.V & t..NG LAB, Gl-.iL, t.: r:G ARS, in the e!!:ploytr.ent and evaluation of 
the PhIS with the 1st Iniant:t7 Division. The item consists of a helicopte:­
i:-,ounted Agavenco sprayer, · which spr-Ays a suspen::sion of zinc sul.fic.e in mineral 
oil. An ul t;-aviolet li;~ht source was available for detecti on of the zinc s ul.fide • 
.:-.ree.s to be spr.J.yed were VC/NVA infiltration routes and/or st11gin~ areas usec. :J'J 
the enemy to ~ave into villages a nd hamli:?ts on food resuppl y and forced lahor 
r..i.ssions. These are.1s •_.ere r=mote from the villages so as not to mark innocent 
civilic>.ns. ,;_ desired ch-1re.cter:i.stic of t h~ area to be spr'.'.yed v•as low -,,-e~t~tion, 
suci1 as Jr'.lSses and l cw shrubs, so as t o ;1lloi-r the 1inc sulf i de to set.t le to a 
l e.val th<2.t would i nsure contact ,·rith personnel traveling t h:-oui::;h the -::t.rsa. Sp;-~-; 
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operc.tions were planned a few days in ,,dva.nce of seal a.nd search · operation.cs 
conducted against target villages. During the conduct of the villag-e seal, 
person.--iel to be excJ.m:i.ned were walked into a darkened buildi.rig, blindfolded and 
ex~:n.i.ned individually for the lime colored lumi."l.ous spots of the zinc sulfide 
visible under the ultraviolet light. All operations were successful in identi­
fying marked personnel. In each operation the personnel were tur:1.ed over to the 
1.utional Police and/or ARYN investigation channels. During the period 4 PHIS 
sprar missions were flown and 66 persons were identified as having been in 
unauthorized are-.1s. It was noted the zinc sulfide rem:.ins in an area for several 
,1eeks. Clothes laundered after cont..!.ct with spr-.J.yed areas rez:-.a.ineci m--irked. 
sufficiently to be detected by the ultraviolet light source. 

2. (C) Section 2, Lessons Learned: Obse:-,,ations, Evaluation and Recon.nendations. 

Personnel Marking and Identification Sy-stem (Ph.IS). _ 

a. Obsenation: The ~.?rs:>nnel ?-iarking and Identific,~tion S;irste:n ~r.s been 
used during its test and evaluation period with th~ 1st Infantzy Division with 
.i.o·~able success in identifyir.g VC suspects. 

o. Evalua.tion This system is effictive in rearkin~ personnel when thP.re is 
a deg:-ee cf isolc.J.tion between ene~ base cmnp .:irea.s and ~reas tr3.ve!"sed by the 
generc.l populace. A wide variety of employuent means would be a•,-a.ila.oleto the 
intelligence ga.therir.g system if this system were p:-esently in Viet~:n for use. 
The characteristic of this suspension rerraining in the area for se•reral weeks 
m:11--es it feasible only if a system is ~de ~vailable for identif7,-j_r~.; '-r~:en a.i.d 
from which area. the person has been murl<ed. This li.mitatio:i is most likelj" to be 
present if regular use is nt!de of the system in the area. If' intensive interro­
gation of m':irked personnel -.,.-;.s ]_j;:-:?:,; -::,1,r ev-aluated, a large quantity of data could 
be m;ide avail.a.ble for intelligence channels. 

~. Recol!!I:!.e~dations: That ~ 57stem of dye be ac!c!3d -to t':1e -;::resent 
2t~;;;;:-:n:3ic-:1 to provid·3 a capa.b~., ;tj· : .,r ~o~ti:1aed. use .'Jf ::::.s sy~t~r:: i:: ;_, ::-.- ' -:-;r.'. . 

:<- / · ~( / , -r:r-
.,I~ .,, ./,,I' •. 1' ;~ - · . . -· ' . . ;/ 

HERBERT JEO 
LTC, Ch 
Division Che~i.cal Officer 

J 
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l 

i 
~ 
' . 
I -----------i .:&1(1) During the period.1 Februery 1969 through JO .. "..pril 1969, the 1st InfP..ntry 

Division Chemical Section contbued to peri"orm personnel detection, defoliation, 
burning of vegetation ~d employment of CS. Riot Cont:rol Agent munitio!13 in support 
of combat operations. 

·. ( 2) The U2d Chemical Detachme~t ( CBI:C) assigned to augment the ChemicaJ. 
Section, continued to process defoliation reauests, monitor the status cf£ defol­
iation projects 1n the Division Tactical Area of Interest, and provided persowe1 
fer other Chemical Operations. The detachment was commanded by 1 LT Jon G Fisher. 

1/1 ( 3) The 266th Chemical Platoon (DS) provided chemical support to the 1st 
~nra.ntry Division. This sum:,ort co~isted of bUr?l:ing vegetation in Rome Plowed 
i-reas, b~ .. se cemp perimeters ~.nd dong mci.n traf.fic routes. · Tiie · ple.toon ilso 
conducted bulk persistent CS drum drops in two major operations, ~\iia_J!inruu::: end 
Fi.ed Li.,.htr.;,.,.,., The -olatoon trovided a limited ~ow::d base herbicide spr~.y c:iP­
ability for the division. l:G,£ig the period 1 ebru~ 19o9 to 10 1•larch 1959the 
plc.toon was commonded by 1 LT lricheel L Clement.! £Ci fl-om 10 i-Iarch 1999 to 30 April 
19·S9 by Cr3.pt.:,in t-Iillimn r. Dias. 

b. Opero.tions: 

( 1 ) Personnel Detecta- Uissions (Bloodhound): Bloodhound missions were flown 
dci.ly ba.sis for the Division G..2. A tot:-..l dr 267 missions uere floun dur_."lg 

. !'oporting period. T"ce J.crge ore~. su:-vgill::nce technique w~s employed using t~a 
- --3 : .. irbor:1e ? erso:i.nal Datector, one D1I1-D sllc~t ::-.nd f.GH1 C-u~s::ip. 11 ::o-t3pots" 

were reported to the G..2 Air in flight for ~t,:proprl::.te ~ction -:s determi.?led by the 
~2 Ar Section. Di.f.ficu1ty continued to be experienced in determiz,.ing which 
sensi..11gs were produced by the numerous fires burning t:.U-oughout the T~·.or ::.s opposed 
to sensings cre~ted by enemy ".ctivity. Bec~.use the d.17' se~.son e..--ct:ends tJ:,.rough the 
repcrt period this :p=ool.em. is especiilly sigr..i:f'ic::nt. The vtlue c£ sen:si.."lgs in 
this type of C.."1 environment is dependent upon the skill '-?ld ~bil.ity of' opero..ting 
personnel. to isolc.te v:::.1id sensings through visu-::J. observation. On 10 ,'..pril 1969 
th~ Division received o. nev :::id improved ver5ion af the ::L3 :~irborne Per::sorl;lel 
Jetector. Llthough the detection sensitivity c£ the ne•,1 :n.'!chine w.:.s gre.'!tly 
i.nproved, no sig-,i£ic!lr.t ch:tnges ~-rere me.de th:.t irould require =i. ch-:-.nge i n the 
oper::.t:i.r..g concept or tr-ining reCTUired by oper:-..ti..11g personnel. Techniccl. 

OOU:-TG!',ADED ~":.T 3 YE:'i.I: I :ITE:I:V;..LS 
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r~nresentati ves of the Lid. ted ·. ic1rfare !.al::rator-.r and :OE;ewocxi Arsenal visited t he 
di =n.s i.a:I on 23 and 24 April 1969 to intro:iuce the new oo:iifi-=d detector. 

( 2) Riot Gcntrol Agent, CS: 

( a) ifonpersistant, CS: A total of 99 E--158 clust\::rs were dropped en 18 se ;:or; t..: 
!:li.ssions. The primar-J effect desi:'6d, in thE- use: of nonpcrsistent CS, was to flush 
the cnenv out from under cover into tha cpcn. 'illere M::rc no kno..n incidents in t:,e 
division 7Au! where the us-= of nonpcrsistcnt CS actually caused t.11e s::ne:.;y to "xpose 
hi~.:lli'. 

(a) ?ersistcnt, C:3: A tctal cf 730 dr--1!!'..s or 58,!.00 ;,01.:nds cf CS i-r,..;rc ci:-c;:r:--d. 
during the report pcricd. Bulk CS was employed in a persistt:nt form to deny the 
cnc::cy- use of ba~e camps and suspected storage sites . In additicn bulk CS "tlas 
droppc..d during two major tactical opt:rations to assist in the canalizing and 
bl,..,cld.r.g operations. Both of thcs<= op<;!raticns involved tho oxclusi VO usu of ;.ir 
!Jcliv.;:r<:d Ammlniticns. Bot•rl.c vanner was a II Fi .... ld Fore~ operation ccnductcd in 
uar zone 11D11 by tho 1st id.r Calvary- Di.visicn and th~ 1st Infantry Divisicn. During 
t.'ti.s opcraticn the 1st Infantry Di vision dropp.;d Z70 drums of CS alcng critical 
trails or avenues of approach to block the cnenv from the target area . A similar 
opcraticn ~d Lightning, was ccnducted in the vi.cini ty of the Trapezoid• ! ;is 
involved th~ use of 100 drums of CS. The CS tc.:ndcd to canalize: the e:ncz:cy into th~ 
target area, disorientl!;d him and c;;de him more susceptablc to the effects of Air 
Force.: dcli~rcd CDU ll1lili tiais whic.1'1 were also us1a.'Ci in this opcraticn. 

( c) 40-MM CS Cartridges: Apprax:imately 4000, 40-l-:H CS Cartridge were rt.: cci vcd 
by the 1st Infantry Divisicn. 'Ihc 40-HM Cartridge arc usod primarily in e rccc:i­
naissancc by fire role. 'lhey aro part.:i.cu.llarly usv.tul in the scuthern porticn of 
th.: divi.siai TAC[ because of the pcpulaticn density. 

;;t' (3) llef~liat:iai: Olly limited C-123 delivered defoli.atiCJ"' i.,,.:c= hPen 
acc0:1plished in the divisi.cn TAQC because~ of the size -of the A.D and the .. 
di•r.i.sicn's extensive paci.f1.caticn pr~ra:m~ lluring this pericxi ai:,pruu.:I:ately 90 
sorties have bet;n flown. The Chemical 54:s·ctiai ~ceive;d a helicopter c.ounted 
~;..

1JZ!JCO spray rig ai 15 *.rch 1969. 'Ihe spray apparatus was used on a small 
projoct involvtng tht. use of six dr..uns of defoli;,.nt. It h;;s since b<:;an h2nd 
~ ci:::iptcd to II Field F•rcc: Vi.etna.::i . U;, pcpdj pg; µpep the axai lit i li t7 of airer a ft;,, 

• it is anticipated that it will be us.s_d to dofo,bi.ate aoor_-,...,esi or:9i~_cy_i.A_~on:e 
Plowed cl_rE:as. The ·:..GAV'2!fco spray aP:Paratus was.. originally d1..signE.d for spr~ying 
ins~ctic:i.des. How,::.V1::r, t ':ere were no insecticide s?ray nozz.J.es .!'Urr,.ished with t te 
<:aciui~n~ to give it a dual capability. ~e- gramd ~asc spray of_~e:~bici~cs _.::!,:. 

-b"-'e:, • t:Jd to he LAI KHE i3asu Camo '00?"!.~tcr. This was accomplisned with the 
ust- of a 55 gallon p:;r !ti.nute PCl. pump and a O gallcn sti::.::l t2nk ::=cunt~d en " 
C?.r!"icr. There arc !10 satisfi'l ct0?"7f rarour:d b;:,5t; sor<'ly o.::ms av~il«;;,lc t o tb. 
c.ivtsicn. ili" .:.::.,..ocdi ;..nt spr<"y rig a..;.scribe..c. 1'.bOVt.; is uns;:itisf <Jctory c1.:;c2us '-- -:h•. :-L 
l S :18 ~ns of ccntro.din2: t nc. apt,;.1.J.caticn t'F.Jt t.. or' Ql.:lC.I.J.an t s. r.n '- X C\:. S s ivt ·, ;:-_c1.:.-:t 
of dc foli ,,nt is ais~:1sca Lv· this s-Jstc:.m. .1.h1., N w~s ht-r.~1.; t o no hc:-nd spr2y'i.ng cf 
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h1,;rbicid!.!s. A small portablt.= pc-..cr dri vcn spray apparatus would bl;! us~ful fer 
this purpos~. HE-rbid.dcs cculd th~n b,:; us1..d en il ccntrolli: ... d b:>sis in built up 
r:N~S • 

( 4) Lurning of V~gt:tati en: 'Ihi s rt,; porting p.;ri ai coVt: rs the a :cy s-.;, sm. 
Ccnst.('lu~ntl;y-, ccnsid ... rabk t;ffort wRs m;:dc by th.J Cn1.:mical ~cticn to burn off 
.~~;is to iz:iprevt; sccuri ty in support of t;:1cti.cal opcrati.cns. 'Ih~ prii:i.-,ry- ?:t...'.'ns 
of burniz,..g involwd the use of a 60o gallcn fu~l tank mcuntt...d in a c;ir:-i.cr with 
a 55 gallon per minute FOL pump. Diesel fut:l is sprayed cn foliage and igni t ... d. 
l. ·ur · ~tel 1 000 c:1llons of di,.;s-..1 fuel w~s spra:,~d cn VC!1't::taticn 'ujr this 
qp,g:;. Considi..raoli.: difficulty is 1:oncamti.;r... in acc,uiring the.; n ... c.:ssnrJ ..:c.uipr:.-.::it 
to supi,)ort .<-.n op::r~ti en of this type. 

2. (C) Section;.;~, lasscns ldarn1:d: CJs..:rvaticns, Bvaluaticn _,nd icc.cOJ::!!II,;ndc>ticns. 

a. .Airbome Per:samel Detector. 

(1) Cbscrvaticn: 'Ihe Airborne .Fersaincl D::tector is boing ust::d extcnsivt.:ly 
.:is :in intelligE::nce collicting DJ:;diw:i. ;,..nd cnn becoIIJ;: more use::ful as ~fi.neirsnts l'N 

d~volopcd to improve its Nliability. 

(2) Eval.uatioo: 'lhc original ccnc1;;;pt of pcrscnnel d.:tcctiai wns bP.s ..... d en the 
1.!Ac.'ti.nes nbility to detect human b~ings b.,,cF-USt:: of soIIJ:? pro:uct ct:ri.tted solely by­
lllc?n (ammonia). ..Utha.igh tht:rtl has b~1.m l!Uch dcubt in tht::. conit.;?nders mind CCl'lC\.rn­
ing the reliability of the instrumant, he w.:is 'Willing to ac~pt it en th~ b:~sis of 
its theONtic~l o~:-ating caicept. A cansidorAb~ ~ffort hc?s b1:cn Illc!d~ by th1;. 
laboratoey- to disprove the b.:isic theory of opernti.cn. Slbs....e;u1:.ntly, a new maicl 
h;,s beE:.n dcvelop;d which is cnly morw sensiti~ to the norI?:al conditi.ais that exist 
in a bP.ttlufi,:;ld cn,-ircnm::nt. 

(3) itocomi:ccndat:i.ai: Rescarc..11. shculd be cait;,in~d in the dewloprr.cnt of ::i 

trui:. hw::.:in detector. The origin;il thco?"1:;ct:i.cal ccnC\i.pt should be ~'<plorc..d to 
c.;;.tcr::::i:...: SCI:'.1.l other thL,gs t:i.:-it ;:ir-.... s::il.?ly !=-=c..!.li~r to :::.,!?. '-'?:d which c,:,n be 
d1:;toct1.:d by a machi.n\;. 

b. u::foli:mts: 

( 1) ClsE:rvc:ticn: In th1:: Victni:m ~nvi.rau:i.mt a ca'lsidora~le ~ffort is i:-..~do 
to rid si:cd.fic rreas of vugctatiai. '!his is pP.rticularly true in any 13I'CcJ 

involving · s1.:curity such 1:1s tr;::.:fic routes and de.fens.; pcri.ro;.;t1..rs. 

(2) Evi::iluat:i.a'l: !A?foliants have been usc.;d around bl!SC __ c~!:!P.s to kill v;.g-..t,,tic. 
'Ih<.; st;,ndard dt- foliants c1vailabli:. in-count do not fulfill the co~dcrs r,..;r:ui.rc-
:;:.,.,nts. i\ef':!<?Y.~. -.F£O.i.£cJ;s

1 
ri~ bt1on cbt;iined to ..=£:..~~o_,~cis: c?.cp p:.;:nr:::ctcr~_. 

P..rii:,_te:.rs a·re spr:i~d with <J defoliant and burn-...o. off. \·a,tfu.n")O fo 65 ci23~s 
"1:.ost compkto'~growth occurs. .in P.CC.i d.cn to i:.fo.; s!and~rd d,:;fal.icmts in:-::L'-i t:; 
to prc::.uce semi.-I=C:-m;me:nt ·kill_.'to foli.nge therE.; is the inherent danger of ru.'1 off 
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or s1.:~p;igc into tho::. loc~l w;, t.;;rways which c;:,n cnus ... d;iW;g~ to crops during .t h~ 
r:>in:r s1..isai. which is .:Jlso th.;. growing s~;~sa,.. 

(3) fi.ccO!l!l!lcndclticn: J.. cont;ict ld.ll chemi.c,11 spray should be dcvclop,=d. Toe 
spr;iy r:ust not possess "'ny r-..sic.u.11 effects nor prcs~nt haz.:irds to V1:-ge;t<1tiai. ofacr 
th:m that to which it is di?'l:,:ctly apµliE;d •• 
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l. (U) WTli.C0UCT!0N: The purpose o! this report is to pre~nt a ~ry 
of chemical operations conducted by the Divi!ion Ch~m.cal Section and a.t­
t.ached units in support of 101st Airborne Divisicn (Airm::>bile) operations 
during calendar year 1968. This annual report a.1$) represents the con:.­
pletion or one year for the .Division Chend.ca.l Section in Vietnam since 
its arrival on 26 Dec 67. 

~. The mission of the 101st Airborne Division Chemical s~ction is a.s 
follows: 

(l) Advise Co!'."minding Ceneral and Starr on CBB. training, equip­
~nt, e:nployment and defense. 

(2) .Exercise technical supervision over CER activities throughout 
the Division, to include planning and coordinating the use or CBR lmlllitions 
and employment of chemical troops. 

(J) Provide advice and recolffllendations ~rtai.,i:ig to t he use. of 
~a:ok~ , .flarr.e, riot ccnt:ol ~g~nt s, ar.d herbicide~ i.~ sup~ort of t~ctic~l 
ope:-a.tions. 

( 4) Prepare CSR portion of the training program and exercise 
sta..f'f supervision over CBR training throughout the conim.nd. 

( 5) Exercise opeNtiona.l control over chemical units a.s3igned 
to the di vi :sion. 

( 6) Employ and maintain persoMel detection equipmisnt (.AFD/1-!PD) 
u~~J iu t he intelligence collection effort;. a.dv.ise the G2 on the proper 
us.: of t his equipment a.nd conduct the a.ctua.l z::li.~sion:s under the guidanc~ 
of the G2. 
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b. ~s of the close of this report, the Division Chemical Section 
ca.n provide support in the following areas: 

(1) Flame Field Sxcedients: Mix, distribute and emplace name 
::ines and name fougasse, to include arming, wiring ~nd L~spection of 
t~ese e~placements; develop new types of flame !ield expedients as re­
auiret.i. 

(2) Defoliation: Operate and maintain a locally fabricated 110 
~~llon helicopter spray appaZo1:Ltus !or aerial defoliation of sr.all areas 
such as fire bases, perimeters and rocket belt locations; operate and 
-raintain a 3 4 ton truck lllOunted GPH spra er for ground based defoliation 
o S!Iil. areas accessible by road; 1I10nitcr the ir Force "Traildust 11 

de foliation missions nown by "Ranchhand" elements of the 7th .:-.ir Fo:-ce 
in Do. ~lang. 

(J) P:JDA Operations: ;,hen available, p:-c•:i.de the Power Jri·~n 
Decontaminating 11,pparatus (PDDA) to ,mits for show~:-s during stand-d.o· ... ns 
in the field; fill t'i:xi=d shower locations as designated b:, the G.!.; employ 
the PDDh as a backup fire fighting apparatus in ~ase of emergency. 

(4j Insecticide Operations; Provide an oper~tor and the 110 
g~licn spray apparatus· for aerial insecticide missions to fire bases 
inaccessible by road, as requeste~ by the Division Surgeon; conduct 
rround based insecticide ·spray missions using the vehicular mounted Li.0 
GP!i spray apparatus at fire bases as requested by the Division Surgeon. 

(5) Persistent CS, Riot Control Agent Operations: Support all 
units in the Division by !'uzing, loading and dropping 55 gallon drums 
filled with ac~ CS-1, fro!!I. CH-47 helicopters, to restrict ene1I17 access 
to base areas, lines of communications and sim:Uar targets; provide bu.-iker 
s::cd.ing tea.r:is ·.~"ith equipment to contamL11.te bi.:nlce:- corn;,l-!;,:e s · .. it h pe :-sist e::: 
::.s-1. Cpera.te the M-5 f.elicopt.e:-/ V.ehicula. ;.fount~ci ac . .; cii:;pe:-s~r .for 
ernolcying persistent CS-1 on targets suitable for this type of delivery 
:yste::i. 

(6) !,ion-persistent (tactical) CS Riot Control J;.c:ent Cperations: 
?:-0·1i de o-pera.tor personnel, GIC and equipment for en:ployment o.f E-156 
~actical CS Canister Clusters i.-i close air support of cor.ibat o~~rations; 
O!-)erate and roa.intain locally !'a.bri ca.ted grena.de racks £or t he e mploy:-:.e n t 
of i-;i~J or XH54 CS grenades in close air support of combat operaticns; 
;ro ~-ide tecnnical assistance and advice on the employment of the E-~ 16- ­
'l'ube Tc:1.ctica.J. CS launcher and pyrotechnic CS grena.d.es. 

( 7 ) Combat Flame Operations: Conduct fla?r..e dro~s using t · .. -el"'tj• 
~5 eallon dru.ras of 1% and 1.$. thickened fuel, slung under a CH-47 r.elicopte~, 
i n clos~ ~ir support of grou.,d combat opera~ions, to clear booby tra~ped 
~~e~s, and to prepare closed fire bases for reocc~P4tion. 
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AVDB-Ci.i 1 August 1969 

StiB.I'iCT: reeder Report to Operational Report 1st Infantr:r Division for Period 
Ending 30 April 1969 ( U) 

I e,:pected to -:onttibute signif ice.ntly as the Air Ga.valr; Troop develops and 

/ 

i.rnproves their techniques or~ em:ployitent. Considerable cifficulty was Cx;Jerienced 
with the take-up reel on the recorder of the XH-3 Airborne Personnel Detector. 
An equipment improvement report has been submitted to ~odify the design of the 
take-up reel. 

(2) Riot Control Agent CS: 

(a) Nonpersistent CS: A total of 4.5 E-158 CS clusters were dropped on 
3 missions. The employment of these munitions was on post B-52 strikes after 
"last bomb II c:.nd on exploitation of the Bloodhound detector sensin~. Al.though 
a light-.f.'ire team and hunter-killer team were over the CS targets there were no 
known cases of the ene~ being at'.fected by the CS. During the m:rnth of July, 
the "hity Hite" was used on sevetel occasions upon discovery of extensive tunnel 

I
.. and bunke::- complexes. Using the M7 series CS grenades with the •~!ity Hite 11 was 

successful in driving unprotected personnel out from cover and in one instance 
asphyxia.ting several of the enemy vii.th protective i:rAsks. 

(b) Persistent CS: A total of 260 d~s or 20,800 pounds of CS were 
dropped during the report period. 'l'he bulk CS was used in conjunction with the 
road openir,.g and la.::-ge convoy oper~tions from SONG EE to PH'JOC VrnH. The CS 
was dropped into suspected ambush routes two days prior to the con~roy moveme:i.ts. 

(3) I:efoliation: Only limited C-123 aerial defoliation missions were 
flown in the division1 s TAOI due to the size of the AO and the division's 
extensive pacification program. During this pe:-i.od only 244 sorties \sJere flown. 
The o~ defoliation operations conducted by t.1.e division consisted of LAI KHE, 
DI .Atl and DAU Tm~ Base Camp perimeters. These operations were conducted 
using a t ~cked vehi7le mo1:111ted with _a. cOO _&aJJ:.op..!..~, j~od a~d.:_59_~L pump __ 
The s:-.!.me ucla expedient rig was usea to dispensa m.esel fuel for 1::-ur.ung 
c-;:, e'!'=-tions where defoliation wus not pe!T.Iitted. Appr::x:.z::1tel7 i 20 , 000 g3.llor!3 of 
tii e sel fu el : :~:-e spre7ed. '.!sing this ~ t hod. 

(4.) P·ersonnel l:iarking and Identification Sy~em (PL.IS): During the period 
hay 1969 to J1 Jul y 1969 the 266th Chemical Platoon assisted ha.jar John P 

Sanders, v,PI•! ~V & 1:.NG LAB, G1''i1, .b,;D} ARS, in the emploY!!'.ent and evaluation of 
t he P-l,~S with the .1st Infantry- Division. The item consists of a helicopte:­
oounted Aga.venco sprayer, which spr?.ys a suspension of zinc sulfide in r:ri.neral 
o il. An u l t::-:?.violet light source was available for de tection of the zi nc sul fide • 
.il.reas to be spr:..1.yed were VC / NVA infiltration routes and/ or stn.gin~ areas used ~Y 
the ene:ny t o ~ove into villages and hamlets on f ood resupply and f orced lahor 
r..i.ssions. These areus were r=mote from the villages so as not to mark innocent 
civ·ilians. rt desired characteristic o.f.' the area to be spr~.yed •,•as low vee;etAtion, 
such as gz-:.J.sses and low shrubs, so a s t o allo~•r the :?'i nc sulfide t o settl e t o a 
l evel t hi:!.t would insure contact •with personnel traveling t hroup;h t he .:trea . Spr:!.•r 

11 JU l 



Of:ice c~· the Chemce:.. '.:ffi c-:::­
:.?t"I 9634c: 

Feeder ?~port to Cperationa:;_ 2.spo:-t, i st 
for Fericci :ndir:,: 31 J.;:1u.:?ry 1969 (U) 

Section 1, Cceraticns: SiP.:nificant __ :\ctivities. 

a. General: 
I 

(1) Curing the report:L,g pericci, the 1st L-ifant?7 !Ji-vision Chemical 
~ectic:i. continued to perform personnel detection And defoliation :rd.ssions ~nd 
ernplo:• Fd.ot Control J'~ent CS. :.Tc Herbert ? Clim served .:.s Division (1-ie,tj_c~!l 
C:f-!'•icer until 23 January 1969 when :Tc :-l:erbert Jeo assu."C'ed the rosi tion. 

( 2) ':'he 242d C'ne!'Tical !:eta chment ( ::::1tc) assi~ed to a1·1ment the Cher.:i. cal 
~ection, continued to proce'5s defoliation rec,ue:;ts, ~cnitc:· the st:.:itus of 
defoliation projects in the ~~rision ':'actical Area of :ntcrest, and provide 
person.11.el for chemical oi:eri:1tions. ':'he detach?T1ent was cc:::-,anded b;r 1 ::: Jen 
~ Fisher. 

(J) The 266th Chemical Platoon ( :s) provided suprort for che!"i. ca 1 
O!=~:;;tions. fartic:1l~r er,I=hasis was placed "" rrround And ri 1rer. defoliation ar.-:: 
turning. 'Ihe platocn r,ras cora.'!lanc:!ed by 1 ::- '.ichael !. Cll:':r-ents. 

t. CperP-tions: 

( 1) ?ersor.nel Detector ::issions: ~ri:ig the :=erid 200 11~l0~h-:'..!r~" 
.. :::. .:; s.i. ~ns ~11ere fl~~·!!'l ~y t~e Di ·,'i. si on ~-"!':-teal ~e ~-=-: ~::. ~~- t:-". e :'."'!? ·1 ,....:-i ~:~ :i f ~ ·- :-? ~= 
.:..:..si ·: :1:; the :::-J ~~.irborne Person.11el :etector was used. :~owe1·er, that i :1st:-u­
.ent contir.'J.~-d to pose probJ.ems with the valve, ,ralve se;,t and ?.t the end o.­

':. ~e fe::-ioci 1-ri:.h the electronic circui.t~•· The installation of ;i n~·J.on •r;,h-e 
·?.at cover has helped. considerebly. 'I'11e "3locchcund" cis!';ions continue in the 
.:l.:1, to be L-1r::e area surveillance !!ti.ssionf;. :'he eli1"" !"'.ati <'.ln of the er:i,.. ~niA 
>):-:v•:rter pe:::- U::/,EV instructions makes the instru~ent stri.ctl•r A conden~.::iti-:n 
n-:..:~:!..ei detect -~r. Fewer sensinrrs have been obt;,i:ied since the rer.,_oval of t he 
.~::i::•::rter ,rohabl~• indicatin.c; the eli_JTti.nation of _self-.i:ener~tec:1 i_nternal ::. ~i.ses 
···.ic!-1 :;,;;i•:e fp lse sensir,!Ts. Further, durini, the dry sea sr:-n it aa=1ir: ~eco .... e~ 
.-~·r- re?:t that careful in-flight cbserir;,tion ;,nd_ det;,i l ed :;:ost ,r,j_ss:.on 3n;; l y•rf.s 

·· .... :;t \::~ C, cc-,:::~li:;hed to exclude se:1sina-s prcducer' c•.• forest ;ind gr.<>~s fires 
. ·:t As " result of ene:-,:y ? cti •ri t:•. 

Dcmr,:t.tcD.,..J AT 3 r:' .!.R. P''r.R.~,r,:, :.5 
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sr)::z,:T: Feeder Re;:ort to (1::e::-;cic,n;il ;\~i:or~, 1st :nfan~·-v D:;,.•ri. :.:.. on 

fer ?ericd :.nding J 1 /a.nuary 1969 

(2) :ti.ot Control A.7ent CS: (a) !!on-r.e:-!:iistent CS: ?err fs~-r t.;ir,,.ets 
,-1ere acquired which were suitable for enga~e::-.~nt with ncn-r,ersi~tP.:1t '.:S. !. 
tot.al of 99 E:158 clusters we!'e ert:pl~red in the "reconn~is~ance b~r cs·• tecl-.rir-uc 
working •,d th an air cavalry trooi:. 

(b) .'. ci vi.sion ;;ounda. v lin~ change elid.nated that '"'ortion of the 
:.;1vision :-~1..·.:-I r-ost suited .. :,,r tr.~ ernplcyment of per::;istent CS. :~o:-1ever, en 
i9 January 1969, a JO drun CS drop w~s ~Ade to test the .!-925 fuze And hur~ter 
systei': . ':'he drop was conducted at 3200 fed and resulted in 4 ~r.r:-s that 
f;ii.led to detonate. c~use of the fP-ilures is :1ot known. IJ~,: of the =~~-9/.'i 
system will net be conside:-ed for tactical e~plr.yrrent •,,ithout futu:-e testinr--. 
I."1 the remaining area, por,:llatic:: centers a..,,d troop lccat:.ons mi ti.g:;ite aq:iin~t 
its use because of dc..m'Wi.n~ ef:e:ts haz~~- ~,is or~hle~ in on? case P.'?.ve rise 
to the developrr.ent of a differer.-: e:,,.plo:rment technie;•.,e. :n ear17 : ·ece?:"ber, ;on 
i::.fantry battalion commander req•.1ested a :s interdiction li.ne in the south~•e~t 
· ·ortion of the TACI. Initially lt appeared that J-4 -::..-!-47 !-!elicopter sorti.es 
~-:.mld be reriuired. !!owever, the tarzet was only 6 kilometers from S,eii.12:on, less 
that J kilor.:eters from a major hiahway and cnly 500-?0n lt"eters from a villii::e 
involved in the :=aci!'ication pro~rarn. .-~l'.'lnsidering-the airt~r::e ciownwin,:i travel 
•·!hi.ch occurs on c:~-47 drops, such a delivery methcd c,.;ulc not be recolT'IT!end-:c. 
J·. s a last resort, the installation of the CS interdiction 1 ine tv demolition 
tcc!-.r.ir;ues on the ground w~s considerec and accepted ;is t.i~e o:-:Jv "'eans 
av;;ilable. II FFV cleared the operation usin?. these tec::,.i,.,~es. ~~siciP.' 10 
i:ersoMel .fron the Division C'..,e~cal Section ;,nd the 266th '11eri.cal ?latocn 
transported to the site by l" foot half-pnntons o~rated b~r 1st -:"m~ine~r 
~att~lion personnel, 400 e~ht pound ba'!s of i:s were emploved ;ind rlO'..rn on a 
line 1800 meters long by 60 meters wide durin~ the pericd 1 ~-1" !:ecer.:ber 19£-Et. 
?eedback from the tactical co~nder indicated that the enemy was forced around 
the inte~iction line into our er.tlu:.hes. Based on trie apparent initial success, 
.m extension 2800 meters lonp bv 100 meters wicle usi."17 8;0 bai;rs of -:S w? s 
S:.;"'t;:lc1ced and bloM1 c.urin@'. th~ p~ricd 2"-30 !)er.e:r.ber 19M. ;'.. sketch of the 
~.1te~i..:ticn line i::-::ii'cati;,.g rietP-ils of e:;,plC're:1t is at i:-'..c~-'.'.:3tl:-e 1 • 

(3) Defoliation: (a) 'The Catcher's ::i.tt ,;re.:i northeast of T..' i'.': r.rnr 
continued to receive C-123 large area defoliation missions until the end of 
: 'ec<= ;i~ber 1968 when µ-iority was requested and recei•red for the .:.rO!: ?r:i.anqJ.e 
" !"€~ Hest of LU ::--::. During the reporting p~ricd l.,.29 so:'ties were :l.ot-m in 
tJ11r T.~OI . 

(b) Defnllation of nipa palms along the '•?ter-,1ays so-..itr.e;:,st of ':::'J C•m:; 
:.."1 '.:IA onr; province continued with a tot.:il of 74 1·ilometers "f river b,mk 

'f-.-. ':.re::ted. Alon1-, t',e lar!s,er w;:;ter-,r;ivs r"'!Ore efficient t:Trx1,tct:.cn w;;s ;;c1"::.e"ed. ~•r 

.l;;cin.~ the er,11ipment al:,oero an ~.c:·-a which could easi.l-;r ~ar:-v cc,r.siri er.:ibl~r 
--~~ defn1.; ant then the 17 foot hnlf- tJc!1ton l:c~t. :at~ e~r::a~t · ;-,-_·T;:::u ;1 ;,a 3~~'!": t 

· •·;- tu!'!!ed. the palm. fronds br:;-...ri.. :-:oweve:-, t he .z-:-o:.ds did ~ot :all off. 
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... ~"' - : · · -~ .. --..-- ·· -··· ... Fe;;;r' er :e.;::ort to '.:rer;;ti.o::;,l :-.e;--o!"t , : st :-:~;fant:-· Di •:~ ·.on 
for :ericd ::ndi::g 3 1 ,!c:r: ·.\a!""f 1:,c,9 

·:e;:.:-tical observntir-n ,-r~s i_ , prover sli..,:::ht : .,.• ;,nc• },,c:-izc::t2l .- '~ sr:r··.:t: 0n ,,,:-i s 
i ::-.i:,rmr~-d 50~:. It becai:.e obvi()US :.!.~t the !"i~ · ;.Jl:-.1s woul::': 1:ave to be s ~.ned. 
-:ven though the fror.ds 1-1ere bro~,m ~!'ld ap'.Jaren:.l" c-lr:r, li':.tle succ-:c:~ ·-r.,s ac···:l.>? ·•-.. · 
.:.:: b1:r:-:in,?: them even wb:::r. port .. b l e f1.amet'.".:.:-owers were us8r' . :.s ?. re:=-11lt of 
~:-:;erience on base camp per: !"'tete!"'s, at t e.rri!Jt s ,.,.;re mad<: to :.~ite the clefoliate-:' 
--eget~tion after spre:n_ng ;; . ·i.:h di; :, el :ue:.. ·:"., ese ai:.~em!7 s :-rere 11;:successful. 
Sr,:rayi.ng: •'lith ,;?-4 F.nd ther. Ler.it ·_- ? ;:roved suc-:essful bu.'· ·:,ri~y wl·. -'!'!'e ~i1e f11e l 

'l •:ras deposited. 7o reduce t i ,.; sai c.,r haZc;!'CS c;.used bv the i.•nlati'it.~.r .:c::d 10\o{ 
/ '\ flash point of JF-4 a fifty perce:; t JP-4 - fifty pe_..• r,ent c.iesel fuel "'2.X'ture 

1 wl" s used. !-gain the me;i.ns of trans ·;:ort was the 17 foot hal.f-pontons. ':'he .+'uel 
:m...--ct:.ure was s '.'.'.'rayed on the veget ation using 55 gal1on p:r I'Ti.nute r,:~ ..,_lT"P~ TI:e 
spray boat then ~oved out of the i ,·~edi?.te area and the s~r::.yed area was :i;::ni~ed 
··:i.t~ trip !la.res.. 1~1e ni;: :· pal:: :' ronds burr.ea le;ivin_g on~_., the s~.::ilk . :""is 
,•r: s ;; lahorious process rec;·· l.rin~- '.1eavy- c?pi:,li.cation of fuel and :.. 'i sulti'i..r i n 
·,, 17 200-300 meters of bank burn•: i in a davof op:~tions. :ec;:,us.., of t~e 
tr ctical i!"r,ortance of clea;-ing ~ ··1;3 nipa palms, this operation c:;,. tirrned in 
:)ri ,Jrit~ areas selected h;" the ta -:tical tL"cit coT!!!!ander until f- J;:"•..t;iry 19t-? T,rhe?: 
·m accident occurec in which three personnel of the 266th :he!""l.cai Flatnon ,~re 
severely turned. There is a need _f'.Jr bur:i.in? e,-,uipment which wil7. ~rovide 
·-,-~;ater safety for the oper~tors, 

(c) '}r01..md based defdi~tion contir!ued over 1043 ;icres of !:o~e Flowed 
junP,:le . :ne of the "'round cased defoJ.iation missions was o;:irticu1.;:arl•r interest­
inf in that it was a joint operation wi th the 26tth Qie,..;_c.:il Fl;;tocn ".nd the 
5th :.:-~•n: :ivision CT:err.ical ':'eam. :.s r-.,,!"e Flow o:;:er;otions continuecl, it ~er:?me 
necr:ssary to defoliate i.n these areas on a priority basis. :he area was c1e;:ired 
:::• burnin~ the defoliated vegetati.on. :::ere are ,iften dr.,ws or in1Hies whic~ 
c.:!nnot be ;'!orr:e :-lC'•red and these rer.1ain ::is 1--oobv trc1p ha~remi i.n the r:::i.r1~le of " 
~l ,S:ared ere a. It is these draws ,md gullies whic!-! ;,re now the ~ ..,e tarr-et:: for 
:' efoliation and burning. In fact the r'irect ap;-lication of •:'ie~el fnel to the 
·:c:; ,~etation and igniting it hc?s been s11cce~sful without prior defoli;,tion. 7.~ is 
:-- ,...,_1ires a hen .,y lo~stic effort ;;nd c;;n :Jnl~, be use<i o;,zJ.c,cti•rEl;" •Jn hi'7'1 
··: ~·:. ·}r:. t:i3"' ta r,~et, .3 . 

( C) ;ecti,,,D-_s..., :Cs sons !.earne<i: Ch-;P-r~tion!'l. t"Yalu.:oti.0ns ar:d 
~ec~l!'.!r.end~tions. 

a. '3~pl0"-r::ent of Persistent CS : 

( 1) 0:,servation: Persist nt S: can be em;:,1.~red when the c--.nstrc>ints 
:-~r":.~L,ing to .f:-::.er:dly tro0ps, hi.,;,:hw;;~rs ;,nd PO!='.J. lation cen terg e:,,-;. 5t . 

( 2) ::v?.lu,1tion: 
_ ... ?3re;istent ':3, it 

a 

It "'.:is founcl the ➔ ·• 1-rhen constr2ints b -3!' t !--:e air rrop 
c::n be e!ilpl aced h•• c' e·-oliti 0ns techni-ue;; ;n tlie .:;ic+-u;,l. 
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Feeci.e::- Rer,ort to Cper;i t ·.cn2l ::.e onr t , i st ::., rant :. · i) i_YL:i.."n 
for Fericd -:ndins 31 J:- ~uc1r-" 1969 

t. arr:e:t .:Jrea. 7his .ar:iplo~.ru:ent :::-e tires th~ c:i~ L~.it7 to e:n . 0r the ~--- ra:et r.,,. so;;,c 
::-.e;:ins of transport2tion, security and cnnsi.cic r;::1:le l;f :or. :!:t ::!ce~, '-~,.·eve:-, 
r ~duce .dr. omc effects ;md c~n a,;: used in L--:te:rdtc:tory o:- deni;,l oper-=-tions :.~ 
rel:;tively large t.-=;rfF:ts. 

(J) r:.ecor;..,·,ndat.' .·n1 

:·.ec('.."li r,:.1 .. ; s (Inclc:,.c;ure 1) 
m~nt te d.ru.r,,ue of choice 

,_. ;t t i ~mpk7·~ern. :::,f pe:-siste:: . CS tr:• -: err.:,~.i.tion 
i -·. the ,: ;ual t ·· rger. ar•,;:i be cons ~f ered ;; s th,: el'!'t:-1~"­
wi,~m cor: -~r"'ints bar the use of ;!ir ciroo technir,ue:3. 

b. Ver,et;:iticn ::urning: 

(1) Q:iseriraticn: :he:-·, is r ~·enuireMent in Rvi: for <= .:.:..iµ:-ten'. tot-um J.P.~,-
2:-'::as of jungle ve,"'et,, tion 

(2) ::!:valu.;tion: It has beer. noted that defoliated ta~ets .-· ,st b€ fol 1 o;-,e<:1 
'::r burning except whe::-e the ta~t:, r. consists of 1-'!r:"'e la;;fy r.rces. ;:rush, "'rE ss, 
t:!!!boo and similar g:-owths merely tum brown. Fl;,methr!7.•rers do not provide 
sufficient arM coverage. Field expedient techniques such as puri-i~P- and 
i,::r:iting diesel fuel on th"' targe:-:: folicege are succe~:-:;ful ':ut ?.r~ l~"nrtrus ~nd 
ti:-1e consw:ri.ng. P.ddi tia1all~ there are occasions wh ·,r-e l'."r , ss ar. •; :1nclc::-~rrnrth 
r-: re required to be removed without dest: ·,,::;ing rubbe · trees or other ,-,r_mev crops. 
It appe,4rs that ~mall, rou,?.h terrain gr;,~s and brush cutters are z-er,1 1ir~d f~r 
t he latter areas and high prcduction brush burners ,,,here c-:,nstr~:.nts do not 
e:·:ist. 

(3) ?.eco.....,.,end::-tions: (a) ':'hat a rough terrtiin f.?';:iss ,;nd bri:st-; c:itte::- 'be 
investigated. 

(b) 'ihat a high r-,:-cduction brush burner s:-rsts:n be L"l':~sti)?:at€d. 

' L-:cl 
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l. (C) On 25 Mar~ Rcld.er,ADirector of Air O!>erat1ocs, HQ Tth Air Fort!e, 
brie:f'~ the "11e!llical Operations Division on the A1r Force's ~apability to 
spray b.er'b1c1des trm high pertcmance a:1.reratt. 

2. (S) The SZ3te& uses 14 ~. Standard 37Q mJJ.R..~~ 
modified at a ccat ot $406.co each. Ne mod.1Z'i~ation ot the a1r~ra.tt is 
requi:'ed mesning the air--rat"t can switr.h 1"rom herbir-ide to "Onventional. use 
by I:!erely- droppizlg the mcdit'1ed tanks. When in the herbicide role the center 
p:irtiijn o~ the tack 1s not used so C!Ep&~ity is 278 5all.ons of 8:S'?nt itt eacil 
ot t-.. -o tamts. PJ.anes fi7 at 500 knots and 200' above the vegetation. Herbi­
~ide is expended in ooe minute ac.d ten se-:-onds covering an area of ten miles 
b7 3i::,:t7 to lOO feet vide. Rate ot application is a:pproximately- 4.3 gall.one 
per ac:-~. Missions are controlled by a FA!! in another F4. 

3. (S) The Air Fo~e prefers to run three sbip missions Yhicb results in an 
a~rasa swath width ot 21;.o .feet. Airc:ratt range is 150-l 75 miles. There are 
cu.rreatl ei t tacks ~ied with work wo essiD to bring that number to 
:i,f). 7th Air For~ hu authority to mcd.U,.r up to 100 t s are currently­
availacle at Dariang and C'.am RaJ:lh ~ with enployment a.t Pha Cat expected. in mid 
A~r!l • 

.... (c; L~ ~lder w!l.8. &ppri.3ed of the cont:-ol over herbicide opers.tio.as cain­
taiaed by .13-09 am reqnested to w-or!t 'ilithin 7th Air Force to assure adequs.te 
.::-~porting to EQ ~-~l o~ herbicide operations conducted by the high :pert'or%:8.llce 
sy:3tem. 

:y !'tu:-:1: 
C::J.r 12SCS 

A.M>o •. 1. 8,:1.A•·~ 

c~::.ASSIF!ED ev ORQER 

GRAHAM F. BYBmS 
l'.ajor, USA 
Cl:ll Opns orricer 
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1. (e) Reference: ·COl·!UOOCV msg 23818, DTG 1506052 AUG 68 (S). 

O 3 SEP 

2. (&) Referenced message requests a one-time evaluation of tl-.e effect of 
defoliation on allied combat operations to include specific exaaples as 
a~propriate. 

3. (C) · This report will encompass aerial defoliation conducted within IV 
Corps and covers the period 1965 through 20 August 1968. Both helicopter. and 
C-123 defoliation operations are discussed. 

4. (C) In early 1961, the nepublic of Vietnam Combat Develop:;ient Test Canter 
was established. This was supported by a United States Research and 
Development Field Unit of the Office of the Secretary of Defense/Advance 
:!tesec'..rch Projects Agency (OSD/Am'A). Among the projects assigned t."!is 1.4"1it, 
were Task 2 and 20, which dealt with the evaluation of crop destruction and 
defoliation materials and tecr.niques. Based on the promising results of 
early tests, approval was sought for expanded aerial defoliation trials. 
Approval was granted and · C-123 aircra!t made available in December 1961. 
Tests were conducted in Januarj and February 1962, .and an evaluation re~rt 
subr.".itted in }!a.:r 1962. FollO'rlng Department of Defense and Sta-ta Depart:i.ent 
?.;)?:"o~,~, a.er:ia.l dei'ol:.ation o;:entions be~an i.11 Ca.u Hau, An Iuyen ?ro•~-'!ce. 
2:ese t:-iaJ.s began on 3 Septeaber 1962, and wer.3 co:nplata<i on ll Octooe:- 1962. 
Based on t.."le results of this operation, action was taken to establish an 
aerial herbicide operational capability in the Republic oi Vietla.J.. 

J. (C) Since the inception of aeri.a.J. he:-bic:ide operations, the r-asults 
ha.1re proven favorable and the ysarl7 irea_uenc;r of these operations has 
~e~tly increased. The !JUrposes of these aerial herbicide operations L'l 
IV Corps are manifold : 

a. Clear the vegetation ::orde!"L"lg .jungle roads, paths, trails, a..--id 
•.-rater:-rays, the~b,r :-educin~ oossible sites from which friendl7 .fo.:-ces =a.7 'c:e 

. . ed. or:,~, ~"s•-rr-o . 
?.z:::iusn- • '-"''-''.J !t- , i; BY ORDER 

OF THE SEC ARMY BY TAG 
PER cJ.,.. rr//_::·~ 

-- -#5 __f_Nc L ¥¥t/¥-r~s, QOW·"'i G.=~.:.C= ~ .:. : . y : .. u i.' l ic i{ ·,·:i.w :. 
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b. Clear the vegetation from fields of fire ar.d. avenues of approach. 

c. Significantl7 reduce vegetation growing in ci."'lefields ar.d ,,rire 
oarriers. 

d. - Clear the vegetation surrounding critical installations, com::ru.~ca­
tion complexes, air defense sites, railroad and pipeline rights-of-way, 
petroleu:i warehouses, bridges and air fields. 

e. Clear field trainir.g firing ranges and mark the boundaries of 
firing lanes and impact zones. 

f. Clear "kill lanes" which channalize enec;r approach and withdrawal 
during attacks. 

g. Clear large areas of dense vegetation for major construction pizojects 
or for health and sanitation reasons. Herbicides may be used to ::iark areas 
in jungle- ·trerrain through which roads are to be built. 

o. (C) Tee proximity of friendly populations ar.d. the abur.dance of food 
crops in IV Corps makes crop destr~ction operations unde8irable in IV Corps 
For that reason, no crop destruction missions :1ave been conducted i."'l this 
Co:-ps area. Defoliation operations car.ducted by fixed or rotary w:i.r.g air­
craft a:e designed to el.i!llinate foliage along friendly or er..e~ lines of 
corm.ru.nication and in areas used by the Viet Cong such as base ca.ops, infil­
tration routes, training centers, prison stockades, supply and a.iimunition 
caches, and communication-liaison routes. The result of these IT Corps 
defoliation operations has been the exposure of Viet Cong routes ar.d storage 
areas to aerial observation and surveillance which has thus had a tre:::en­
dous effect on the enemy-' s activity and his freedom of :nove!:lent. 

7- ( C) "'.'";:i IT Corps, c.efoliation is usuall7 co:r;ilete i.."l !.ess ~ha.'1. t•,ro •1;eeks 
=.--:c. :..a..3ts .::-~m 9 t~ 12 ::.ont:1s. The ~s7cho::!.,Jgica.l sf:facts of :.:-:ase :J_?er-3.­

tions on the ene~ is increased by his mm pro!)aganda that the her::,icide is 
har::rful to hu.nans- Occasional unintentional crop damage is the only ad.ve::-se 
effect on t:1.e friendly civilian population. Tnese L"lcid.ents ha1,e been L:.­
frequent a."ld result from unusual meteorological conditions. 

3. (C) So:ne of the earliest defoliation (C-123 aerial defol:.ation code 
r:.a,."'.'te T3..\ILDUS!) cissions were flown in Vinh Ei."lh P:-ovince, Long Toan dis­
trict. Initial plaIJr.ir.g began in the first quarter of 1966 ar.ci approx:.­
::i.ately 7. 2 square kiloi::.eters of v-egetation in a known 1TC base area was spraYed 
in tio,"em:ie:- 19()/J. ilinh Bin.11 Province reques'::ed a.e::-ial spray ::li.ssions :or the 
1i:;tric-ts of Chau T:-:an, Cau Ke, Tieu Can and Cang Long. Cau i:e and Tieu Can 
:::.:;:;ions were di:-ec-:.ed at 10. 4 square kilo:::eters of dense vegetation aJ.ong 
.::....,_;J.}_s i.:. :-=:own Viet Cong storage ar.d 'oase areas. A total o~ 2. l square 
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~ilo~eterz of foliage was spr~,yed ~long a district road and t he adjacent 
C".n-:.1 in t. t e South Western portion of Chau T'nanh District. These mssions 
in l!i!l.h 3.L,.h Province, completed during the month of Fe:Jrua.-y 1957, repre­
sent 2C/;, of the total areas sprayed in 1967 in the 9th AB.rnr InfantI7 Divi­
sion area of responsibility. 

9. ( C) The Ca."lg Long base area of Vinh Binh Province at this ti.z::,.e began to 
dra.w increasing interest of Division a.Dd Province officials. Viet Cong 
ha::-assment and interdiction was becoming more intense a.Dd. large ntl.Cl:lers of 
G'J1f-oriented civilians becaICS refugees in Ca.ng Long, Tieu Can a.nd Tra Vinh 
cities in their escape from. the VC. Cang Long District received the first 
nission in the month of March, spra.y""...ng a total 12. J square ld.lometers (of 
the total 21. 2 km.2) of vegetation in a VC base area. An infiltration route 
and base area of 13 square kilometers was sprayed in the Cau Ngan District 
along the Co Chien River. Missions in Long Toan District during the month 
of 1.farch produced a total sprayed area of 42 square kilometers. The targets 
consisted of VC rest ar.d base areas a!l.d infiltration, supply a.Dd co.:m::n.mica.tion 
routes. The resul.t of the missions flown in Vinh Ei!lh during March 1967 repre­
sented 50% of the total area sprayed in the calendar year 1967. The total 
sprayed area (78 ~.2) in Vin.it 3inh Province represents 7r:J% of tha.t a.ccoop­
lished in 19·-:>7. Until regrowth of sprayed areas began in t'J.d-1963, incident 
rates in Cang Long were reduced by 50%. 

10. ( C ) In December 196 7, 13 square kilo:net ers were sprayed i,.-,. Chau: Than.11 
district, T/ir.h Sinh Province, !forth East of Tra Vinh city along the Co Chie::,, 
River and on Long Hoa IsL-!nd a.t the mouth of the Co Chien. As an added note, 
during January 1968, the defoliation program in Vinh- 3inh continued with addi­
tional srrr2-Y r:ti.ssions for the area previously- c.entioned along the Co Chien a..-:d 
long Hoa Isla..'ld. The Viet Cong had been able to take advantage of the dense 
and i!:!penatra.ole undergrowth along the Co Chien River. Water shipwents we~ 
stopped, taxed, a.nd confiscated. ?..iver traffic was reduced to al=ost 10% of 
nor:ia.L Ai-:er defoliation oy C-lZ.3, horizontal visioilit:; -;-ra.s increased to 100 
-_gt a::-s :..":d sn::.;:er fL ~ :!r.d 7iet Cong -:.:,,i-:iatad i "'lci:.er.t:, wen, g::-ea: 2.7 ::ed::.:ec.. 

ll. ( C) T:i Due Tou District, Sadee Provi.?lce ali::cst 5 square kiloi:.et ers of 
o·.rergrown c.:..nal was sprayed L'l Ja.I1UaI7 1967. This area i..-i western Sadee P::-o­
•:ince was co:upletely closed to civilian traffic by the 7iet Cong a."ld had 
teen decL:.red a free-fire zone for more than 10 oonths prior to defoli~tior_ 
T::e Viet Cong had installed . 50 ca.l.i::>er .:::achine guns L-1. the area ~c:. shot 
do;,r.i one (l) jet fighter a.nd two (2) U'd-lD helico~ters fro::i. this sa.nct'tla.Ij'. 

12. ( C) ~he 11Y11 canal base area was originaJ.i:,- req~ested for spra7_-..g in 
: ~.rc:i 196 7, ':Jut due to the backlog of C-lZ.3 2.eria.l defoliation in !:l Cor!Js 
a..:.d in t:1e ::.t.GI, this spra.y- r::ission ·was not possible ur.til 10 :::ont::s a.:ter 
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being requested. Because of the request backlog for C-12J defoliation, ~~is 
dela7 is not unusual. In asking for the initial defoli~tion ::ti.ssion for 
this ~re base area, Hr. Jar:.es T. ~th, Province Ser.ior Advisor ~-rrote: "The 
re~uestad. area incltrles the most active areas of VC activity in Sadee Province. 
Thare are daily sightings and agent's report:3 of VC units in these areas and 
these free-fire zones absorb by far the greatest percentage of airstrikes 
f'lo-.m in the Province. The appro•raJ. of this request will have a great i::ipact 
on the success of the Sadee Province Pacification Pla.~ for 1968. By defolia­
ting this target, our Ap Cci Y.oi I s for 1966 w;_u not be ~t'f ected directl7 by 
the defoliant but the main access for the enemy- into the Revolut:ior.ary DeveloP­
nent areas will be taken from him thus protecting the A::lerican and G~m 
i.11,,est::tent in terms of money and lives." 

13. (C) A si~ii'icant helicopter defoliation inssion was conducted on 6 
August 68. This operation was conducted in the "Triangle" base area, center 
of mass ~'157842, Due Thinh District, Sadee ?ro,fince. The target area consisted 
of five main converg-= ..... 'lg canals which famed one of the strongest VC base 
areas in the 9th ARV?f Infantry Division area. This area was sprayed 1-d.th 
a?proximately 735 gallons of the herbicide :•JHITS ar.d over 9~ of the area 
wa.s defoliated in less than t-wo weeks. Because of the danger to low fly-i_ng 
aircraft, 4. Battalions of ARV?f troops a.ni a light fire tea:i (2 Cobra gunships) 
were necessary to secure the target for this one day- spray operation. From 
this base area, the VC were constantly launching assaults against surroundir.g 
GVr:-oriented hamlets and towns and caused the migration of pro-governoent 
civilians. T'nis had caused a refugee probl~ in the cit7 of Sadee. n-.e 
operation· was successfully conducted and neg.ligible drift da=age to surrotmdin; 
ve~etation outside the target area was obser..,ed. Sil".ce the t~e of defoliation, 
there has been no VC provoked incidents in the entire area and t[C presence 
has decreased to the point t.1iat only resident RF/PF forces are now necessarj 
for local security. 

14.. (C) On 9 July 1968, a base area in Due Ton •Distr-i_ct, Sadee Province was 
defoliated, again using the AGAVZUCO helicopter-counted system:. 770 gallons 
:·: iiar:::icic.e '.·iE!::::: was used to spra7 ~ a...,-3a ;-,'he.e t:-:::-~e ca."".als co!!~:-~~. 
:-: ·.

11 ·r~r-tation i.91 the ta:;~t a.i.-ea 1-ras ext:-er.iel.7 dense £?..."'ld ~:o=:..=::-::al 7isi-
1:,ili t7 was reduced to 10-15 raeter~. Eori::ontal visi'oili 't7 was alr:iost nil f~:i 
the canal edge into the ~•rooded area for ~ore than 200 .:.eters, providing 
excellent cover for storage of FOL and acr:io, and su~lies. 'I'his 11 Triangle11 

J.rea !,as been the scene of nu::?a.1'"0us 'olood7 battles over the la.st fi--re 7~ars. 
In each case, the ARt.m troops in~olved were the v;i.cti!Js of ::cob:,~ traps and 
~urdaroi.:s srcund fire cooing from the all but in-visible cancufL:.;;ed bt.=lke:-
~d trench systems const:-ucted by the Viet Cong. Again, ::n less than 12 Jays 
t::a! a.r!'!a. ~-,a.s o~ned to aerial obserration and hori:;ont.al. visi:.;12.i.t7 has 
':iaen i."1creased to ::...ore than lCO r.t. CPT Allen Iiasor., ?.anger 3."l 2e~ior .:...d•r, cai::.~ to 
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I 1! Gorps ::ea.-i~ti.arters en 25 July 68 to e:cpress his thanks and appreciation 
to the G-3 staff who had assisted in this defoliation r.i.ission. ~estated 
at t :1at ti.::te that his I?.an1er 3attalion has just be;;;n in the "Triangle" base 
ar-:a for a three day operati:m and had r.ot had to fire one shot i.11 self­
defense. The ~2..~ger Battalion had also st~yed overni5ht in t.1iis base a...-ea 
for the first tine in r.i.el!lory without attack. ill of the previousl:r camouflaged 
bu.'1kers were c::q:iosed to view and aerial observers orbiting overhead ,..are 
able to trace the mo,remer.t of ground troops fer the f irst time. For t he 
ne:~t s:L"< mont.'ls, onl.:;- local secur.:.t~~ forces (::?,'~;) should be necessarJ for 
h~~iet security. 

15. (C) T'ae Hang Thit-tJicholai Canal .for!lS one of the ~ost i::l.portant 
I-:orth-South water routes in IV Corps. It is situated south of Yinh Long 
ci t 7· i,.-, Yinh long Province. Due tc 1TC ta:~ tion and ambushes, t."lis bporta.n t 
;-;~ter.•1a7 had fallen into disuse. Both the CG, IV Corps and the ?ror...nce 
Chief of r;inh Long were concerned t.1iat this can.?.J. route to Saigon a.,d 
III Corps •..ould be closed completely in the near future . T'!'.a target area 
was 4 l<m. of the canal in Taa 3inh-Tra On Districts, Vin...li. Long Prov:L--ice. T'ne 
ca.--ial in this area is heavi17 ,-~oded a.Tld overgrown to a depth of JCO ::1eters 
on both sides. The VC were using B-40 rockets a.11d r.ia.ch:L"te gun fire to harrass 
.md inter:iict water traffic. Secause of t."le narrowness of the canal, boats 
taJ:'3n under fire- were usually destroyed. This situation cont:i.m:.ed until 
~.:!rly- :fay 1966, at ,·rhich ti:te the Zx:ecutive Officer of the Ca.~ Tl:o based. V1i 
l~·J ~-re",:; wounded ·i."l. an abush in the target area . L'1 addition, 4 Vil RAG ~ -I 
,,13re killed, l US h."IA, 5 US ~-JIA, 13 VH RAG ~i ~TIA, and 2 RAG boats da~a;;ed. 
C' r, 3 r:a;r l 96£-: , the CG, IY Corps ordered a.11 eo.ergency defoliation mis:;ion to 
reduce the VC cover and conceal::lent on this area on t.1.e Eang Thi t Canal. A:1 
operation wa:; organized and a ~T (4 :!ueyCobra gimships) and 1 :u.1Vi·! Jn and 
1. cc::i~a.ru.es of ?.F troops -:-;ere used to provide grotmd security. .=:ven with t.'1.is 
concentration of troops on the ground, the spray plane c~ u:1der ir.tense 
e!1er:1y grour.d. fire. This actior. resulted. L-ri award. of the VH Cross of Ga.:..J..a."ltrj 
~tHh Silver Star to two US Advisors -".nd 3 iJ!-r Officers . 5CO gallons of the 
h-:? :-:,icide 'J:1.ti.!!IJ.E we!'e used. and 95;~ of t:-:e target 1.-ras covered oe.for? dark:ess 
,·,; 1 :"".: iz: ::c:.~seri a i:a.l.t t:, t,~1a 1~3ion. :;ith . .i..~ 10 :i .:?..f .s ~:.;:-tic::...:.. 1;izi::J:..1it7 
.. 

4 .~:i .. -:...:...~:~ ·: t, ?Sr:ec:i ~ . .:::. ::~=-i::or:tal. ·tisiOil.it7 -.-;a,3 :..-icr~::.:3-sd -:::: r:.o.:-~ ~an : .~,,: 
:::et~:-s ::.s contrasted tc an origi."lal 5-10 oeters befo:-e defol i c- t~n. mcident 
=-~tes w:-:ich averaged 3-4 per t·reek before defoliation ha•re d::-opped to zero. 
,'nl y loc.~.1 ?F troops now e.re u sed in this area . The success of t his ::i.ission 
.:;;.1.:~od t he Jistrict and ?ro•:·:L'1.ce of .:icials i..'1. -.J'inh I..o::g to subr:iit 32 ad.dit io.;tl 
ca~"!al tar~ts for defoliation operations in that ?ro·.ri.11ca. VJ:l A. 

J..6 . ( C ) -~ 4 lT.1 s e ct ion of lra.tional. H.ighH~ 4 a d j ac t?r.t +..o the 'Till a ~e of 
Long :'!:a..~J1 i.~ Phong Dinh ?ro·,ri.nce was the site for a dcfol:.at io::1 operation on 
2!.:. .Ju.,e 1 968 . .3inco January 1968 , a series of a.":l:::ius.~es '.,-e:-e co nc:.ucted. ag::.i...i.st G'T.I 
,:::- :--.·r:,ys ::1.."!d t r~op moi,-e!!!ents 1,,1hich resulted in ~he followi:~ 6 casua2.t ies: 20 
i'.V., 71 '.;:L, 6 ni.ssin~ i.., acti o::, 10 truck:; destrojc!d, 2 A.."C I s cies-:.:-oyed end 
l v · ·ec:. ::-,ons d.~sin~. 3ocausa of the '"otal ::..nabilit7 of 3!'0t=1d t :-oo:=s t o i-c:e°;j 
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this area clecU" of 7iet Con6, a de.foliation 1".is:sion '.·t.J.S :-<;1u-3st 3•J br ?h :n:; 
Dinh ?ro•.ri."!.ce Cl':ief. Thi:; area ,·ias sprayed usb-$ 685 ,~tllo:-..s cf the herbi,;:.de 
:.-h~T3. Tne tar~et area consisted of coconut ~alo and banana trees 
tr.at had been abandoned by their owners for several :rears. During t::is 
!'eriod of abandor..~ent, the vegetation had beco~~ so dense that ~onvoy sect:r­
it:,:r elecents were not able to see ~ore t},.an 5 meters L."lto the 1.1..-:derbrush and 
had to rely on reconr.ais~a."!.ce by fi=-e to discover the hidden er.er:t7. ~his 
~etr:od of protection had proved ineffect ~ve. 3 RF / PF co:npar.ies •.iith US ad­
visors were used to secure the target for the helicopter operation in additio:: 
to an Anlored Cavalr,r troop. As usual, troops remained on the &round 
durin~ th~ spray mission with the cher:ri.cal S:Jra.y cloud dri.fti.'1g 07er the 
troops with no dai=a.ge being done to clothing, skin, or weapons. Since the 
completion of this defoliation r:tl.ssion, con~roys have used this highway 2-3 
ti.-:ies per week without attack or harrasment. Only one ?F platoon has remained 
L."1 the area to provide local security to the hamlet ani high:,;ay. 

17. (C) The Hy- Thanh River forms the border between Ba .:Cuyen and oac Lieu 
Pror .... "'l.ces. During the period from JanuaI7" 1968, to 30 June 1968, ~ore t},.an 2l 
!iAG personr.el hav~ been '.-.'IA and 2 KIA.. In addition to the loss of lives, coats, 
tu~, and RAG bzrge~ have been sunk or damaged. Neither ?ron.."lce ::or the 
21st ARVN- -Infantr:r Division have been able to provide adequate security for 
these weekly convoy-s. Additionally, nore than 1!i2CO,OOO wort.11 of a>.ji.U.."'l.ition 
is being expended each raonth in recor.naissance b7 fire aJ.ong tha canal sides. 
This recor.naissance is largel7 inef!"ective and has r.ot reduced the ambush 
incident rate. Both the Provtnce Chiefs fron 3a :cuyen and Bae'. Lieu ?roYi.-:ce 
have requested a defoliation cission in this area. This requast has =een 
reL."'!.f'orced b7 the CG, 21st ARVW Inf iJiv and CG, IV Corps i., addition to t.i-1e 
CC, V!J RAG, IV Corps. The target area from :Sen Pha to Va:J. Lao is r.ow 
scheduled to be done by the USAF C-123 aircraft and r.as the highest priority in 
I7 Corps. It is e·-~pected that •.~+.en this pro ,ject is completed, con,,oys :ri.l l 
en .jo7 freedom fr~ attack as has happened in otl:er Provi~ces i-11 IY Corr,s. A 
s i ;nif'ica.-.t savings in money c1.r.d lbes i-ri.ll be ':.he result. See :act Sheet, 
TAB 8. 

!S. (G) · ;'it:~01.:t e:cce~tion, S'~c.::e s sful d.~!oliatic:1 =i:3-:_.:;:::3 :::.. .. r·~ -~ ·.:. :u J. 

d3lu5e of :equests for other areas in a given ?rov:L."lce. 3a~~ successful 
;:dssion on the a•rara5e has caused the subcission of 4-5 ot.:1er targets for 
C-123 .:md helico::,ter defoliation in IV Corps. At the priesent ti=.e, in June 
1968, ::ore tr.a."1 108 helicopter targets ,-rere pending in IV Gcr?S i-"1 addition 
to mere tha~ 20 C-123 projects. 

19. (C ) Tropical ve~~ta.tion in the IV CTZ appears to be !'lore resistant to 
h~r~icide sprays t han are the tem~orate clicate speci es fo ur:c :L, t he 
ccntinental !Jnited States. This resistance of · tropic ·re 5etat:.on !:as -:!:a.J.­

le:-:~d t he c~ati•re talents of scores of :ri.lita.rj and i.."ldustr:.al ) 12.nt ph:rsiol­
ogists, bioche!'.'!ists, for::.ula.tors, a.~d spray syste:n desi~ers f ~r t.~e la.s t · 
d·~cade ;:md a !:a.li'. Little ve ~etation a."ltlysis and species idantifica.t:i.on 
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has oeen done in Southeast Asia, a.~d only one pioneering study has atter::pted 
to relate genera and species response to che::ti.cal application in SSA. A 
need erists :ioth for quicker e.cting herbicides an:i for agents that will 
kill or defoliate a broader spectrura of tropic species at low concentrations. 

20. (C) The butyl esters of 2,4-Dichlorophenox.7acetic acid and 2,4,5-Tri­
chlorophenozyacetic acid are the aost effecti,re on the tropic species of 
!V Corps. These esters a.'"'9, ho,.e,rer, diesel oil soluble and ·.,;ill dissolve 
and destroy- the paint of .UTJ.y helicopters. For this reason only, the amine 
ester of 2,4-DichlorophenoXj"acetic acid (code name ':.'HITZ) is being used i.."l 
helicopter spray ~rk i.~ IV Corps. _ There is, however, a mar~d resistance 
of se•,eral domi."l.ant species to this water soluble ester( viz. Hipa pa.l.!1) • 
~ripa pa.ll:1. is notoriously resistant to :·11ilTS and litile or r.o kill results. 
A requirement exists for a herbicide in the -Republic of Vietnam. which 
contains the esters of 2,4-D and especiall7 2,4,5-T which will not ha.r.n. 
the finish of metals and paint surfaces of the US A:r::.y UH-lB/D series o.f 
helicopter. 

21. (C) T'ne natural dense vegetation in jungle areas of Southeast Asia is 
ideal for the illusive hit, run, and fade-away tactics of the guerrilla. If 
this dense growth can be deiolia ted, he r;,.ay then be pursued by friendly 
forces and destroyed by- aerial and/or ground · o~an.s. The guerrilla is kr.oim to 
habitually leave a treated target area eve:i before the effect is visible 
on the plants. The defoliation operation then has sooe icmedi.ate effect. 
The Vie-t Cong experience i.ith defoliation operations in the Republic of 
Vietnaz:i is so extensive that the guerrilla does not wait for the i."'levitable 
effects of the defoliation l!lission. He be[t_."ls an i::media.te ren:oval of 
su:,iplies and ma.n9ower to more remote locations. In addition, his pro9a.ganc.a 
t:i;,.t the a~nts used are poisonous has back-fired on his o,,n troops and the 
Viet Cong soldier is a.i'raid to stay in a sprayed area or eat food aff~ctad 
in any ~-ra7 by the spray materials. 

22. (C) Cefolia.tion o!)erations b.2.ve ?::-Oved to ~e a usef:il tool i."l 17'ietna!!l. 
'·'.?r1i-:i·::.es !_,J.'!Te ~?!=t"i 7'3d. tr:e :riet Con.g 'J.t cc·re::- :u:d ,~nceal::ent, s:!!e~-la::--iec. 
w=terwa.ys and hignwa:,s, improved. outpost sec'..!...-it7, and cleared fiel.as of 
fire around fixed installations. It has aJ.so significantl:7 ~ucad the 
need for large nuobers of tr.::ops in areas adjacsnt to sprayed areas. Ir. 
certain dense Viet Cong base areas, for exanple An Xuyen P:-ovi-~ce, dafoliation 
operations pro·.fide virtually ti:e on2.y GVU p~sS1.;..-e on the Viet Con.g beca\.!Se 
of the la.ck of ARV!-f c:cbi1; t:;, high water, and density of vegetation 
wi-.ic~ na.1:as ground :::ri.lita.ry operations ;l?:ohibiti1re in ter::s of wa..,7.power 
losses ar.d assets requi:-ad to sustain an operation. 
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SL-3.r::::C'I': 2,;rbic::..c!e 3-,aluation (U ) 

D~folia.tion operations are able to concentrate ilie Viet Cong and restrict 
l:i.u to c:.ore accessible areas i'lhere the ARVN ca.n find, fix., a."1.d dest:-oy the 
guerril.la. 

FOR 'l'!-G S~·!IOR ADVI:5CR: 

2 Incl 
TAB A - Hap of 1linh Long Def ol Area 
V . .3 :9 - Fact Sheet on Hy Thanh Project 

J 
8. 

L 
-'-' 

JZ.~.2.7 L. H)J.I::ONS 
l/tT, A.>t!-lOR 
Act Asst AG 

I ~ 
l
es 

' . . 
. 



.. 

-\ ,- . - . - ... • - • • - . , - ~ - ?' ... ~ - ~ ~ 

~ w~ ,__; . . : ; ... .: .J • , _,_ ; . • 

UNITED 

MACJ3-09 4 February 1969 

MEMJRAi.~-i FOR RECORD 

stra.raCT: AGAVENCO Helicopter Defoliation A~aratus (U) 

l. (C) T?:e AGAmiCO hel.ic:opter defoliation apparatus is used to sprey 
herbicide targets which a.re too small. for spray by C-123 aircraft. 
Eigat AGAVENCO 's are allocated wi thio MA.CV oo the basis of t· .. -o per corps 
advisor-f group headquarters; however, at present ooly five of these units 
.1:e on ha.c.d. The I C'IZ has aever receiYed a.o AGAVENCO; II CTZ b.as tYo; 
III C'!Z bas ooe; IV C'IZ has two, only one of which is operational. 
The tw uni ts programced for I CTZ ,..ere lost i.e. transit. A third unit, 
~h1ca was to be transferred. t:-om !II C'.:Z to I CTZ, also was lost in transit. 
I~ and III CTZ have requisitioned replacements for their lost units. 

2. ( C) On 5 Jan 69 SA I CTZ requested. the loao of one AGA.rnrco from 
one -of the other corps advisor/ groups (Incl 1). 011 12 Jan 69 HQ, NACV 
respoaded by requesting the SA II CTZ to transfer one AGA~ICO to the 
SA I CTZ (Inc!. 2). This decision was based on the need for a helicopter 
dafoliatioo capability in I CTZ, and the tact that of the other corps, 
only II CTZ had tw operational units. Due to a count::-y-,..ide lack or 
spa:-e parts, oce of these u.oits was operatio~.al only because of a locally 
fabricated replacement for a missing s~ray boom. This field e~edient 
has worked satisractorily. The appa.-.-atu.s is under the operatiocal control 
o ~ tC!! CSA I! ~:z ·~ho had t:.i:--:be=- !.oa.ced it t o t h:a U3 ~t:: ~== !: ':. .,. 
f :::: ~1al.i ~~~....i~n~ s~:-3.y boom ~;as f 3.bricated Oy t.~':? !.;.t:~ D!. ~t ~'"ld ::: i:i 
t he intention ot the DSA II C'IZ to t ransfer the AGAV'ENCO witbou~ ~his 
boom since t he 4th Di •r plans to use it agaio. SA IV C'IZ :-.a.s a.a e:c~ra 
field. e.-:pedient boom which could be furnished to I CTZ to use wit h the 
AGA V".u:!CO. 

3. (C) On 22 Jan 69 the DSA I CTZ, who would. ulti:::ately t ave c~erat:.o~.al 
cont~ol over t he tr~sferred uni t, refused t he AGAElCO offered by SA II 
CTZ~ stati.:ig that it was unservi ceable because or the mis s i ng spray oocm, 
and requesting that tbe transfer be cancelled· (Incl~). 

C2CU? 4 
D -'"" r.7:r--, d :),.; ~t 3 7~.1r 
i :: : ~~"ta l s; Cac l assi.f! -=d. 
: .. ;: :;:- 12 :t~J.rS . . -

• · ..L _,, 

-_ _L,,1....1cL 
,. 
• .I 

, _ ,....,, ~ . 

:. ~..., 
~ .:_.:t 

f.i 
r~":r.• 

~1···-.-
t . . 
t- ~ ' ~ 

.. .­
~!' 



r: ·'--- ,.. . .,.,....,.---.. -. - . ... -r-~..,.- .. ·r '• r, . , J -, I• \ \ , , 

.J 
) 

Z-'..~C.J3-09 
SU::JECT: AGAV!:fCO Helicopter Defoliation Apparatus (U) 

4. ( C) On 26 Jan SA I C'.l'Z dispatched a ~essa~e to MACV stating th~~ tte 
AGA~rco was unserviceable and requested further assistance in obtaining 
a helicopter defoliation capability (Incl 4). In addition to tte two 
AGAVEUCO' s due in to fill the DSA I CTZ requisition, 2l AGAVEifCO' s are 
now sche<iuled to be received by US Army units throughout RVN within the 
ne:<t 60 days. A portion of these will go to units operating in I CTZ; 
this will provide SA I C'l'Z a helicopter spray capability. In addition, 
the 101st Abn Div currently has an operational field e."qledient helicopter 
defoliation ap:paratus (not an AGAVENCO) which is available to SA I CTZ. 

4 Incl 
as 

i I /)(,1 . '-fl 
!~~l!::!r 
Colonel, USA 
C, Cml Opns Div 

DECtfl.SSlFlED B'f ORDER 
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EPCQ!ims 

Project Pink Rose required extensive planning and coordination 
with manf organ!:ations between October 1966 and April 1967. 
Specific acknowledgement of the support, work and effort contributed 
by the many individuals associated with this program is impossible. 
Indicative of the professional functioning of a skillful team is 
the fact that at the designated time each of three targets was 
saturated with incendiary bomblets. In each case, all prestrike 
preparation was complete; all strike support was available as 
requested; and poststrike follow-up was accomplished according to 
plan. 

i 



An operational evaluation known as Project Pink Rose was 
conducted in South Vietnam to determine Ehe feasibility of 
clearing a typical Southeast Asia forest by use of fire. Three 
free strike target areas were treated with herbicides and a 
desiccant to induce drying. Ignition was accomplished by 
incendiary bomblets dropped from B-52 aircraft. A poststrike 
ground reconnaissance team evaluated each of the three strike 
areas. It was concluded that the technique of a planned 
forest fire using this specific method is ineffective as an 
operational method ~or clearing forest areas in South Vietnam. 



1. Background: 

a. History of Concept~ In September 1965, CINCPAC recommended 
to the Joint Chiefs of Staff that an immediate requirement be 
established to develop a capability to destroy by fire large areas 
of forest and jungle grovth in Southeast Asia. This request was 
approved by the Joint Chiefs of Staff and the Director of Defense 
Research and Engineering directed the Advanced Research Projects 
Agency (AB.PA) to accomplish the required research tasks. The 
Porest · Service, U.S. Department of Agriculture, was requested by 
ARPA to undertake this research task. A test operation, HOT TIP, 
was conducted at Chu Pong mountain near Pleiku on 11 March 1966. 
A fifteen plane B-52 strike dropped incendiaries on a defoliated 
area. Results were inconclusive but sufficient fire did develop to 
indicate that this technique might be operationally feasible. 

b. Pink Rose: In May 1966, COOUSMACV was requested by CINCPAC 
to plan for a similar test, PINK ROSE, in early 1967. This operation 
was to be conducted in conjunction with existing planned defoliation 
programs. On 6 Novenber 1966, three specific free strike target 
areas were selected .- one in War Zone D and two in Yar Zone C. Each 
target box was a square seven kilometers on a side. The target · areas 
chosen were heavily covered with two and three canopy forest. 

2. Target Preparation: The three target areas designated in the 
Pink aose Test Plan were defoliated on schedule by Ranch Hand aircraft 
of the 12th Air Commando Squadron according to the procedures specified 
by the Chemical Division, MACV~CCC7. Coverage was complete and aerial 
reconnaissance indicated results were equal to or better than 
expectations. Those areas actually inspected by ground parties showed 
good drying throughout the forest. However, many areas lacked the 
desired fuel between the ground layer and the canopy crown necessary 
to carry the fire upward. Also, ground litter was relatively sparse. 
It should be emphasized that approximately 255 sorties and 255 , 000 
gallons of herbici de/desiccant were expended. No ope=ati~~al prob l ems 
were encountered during this phase. 

3. Target Ignition:.. Target C was ignited betveen 14:l0H and l4:46H 
on 18 January 1967 ; target A was ignited between . 14:l0H and 14:46H 
on 28 January 1967; and target B was ignited between 14:00H and l4:12H 
on 4 April 1967. The order and dates of strikes were changed to 
properly phase Pink Rose operations with concurrenf ground operations. 
Th:1.rty B-52 aircraft frcm the 3d Air Oiv:!. .s.:ioi'li-:'~ ~Guan:r. -:e f e used on 
each of the first two strikes. On the-:-thir'd stri!<e , ~the.,B-52 force 

~---~· ~. · :· ,' .~'~ i,,' - .• ~ __,,. ·< -· .. ,,l . .. !'9""'" 
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was reduced to fifteen aircraft and the ~~5~t...b0x •~s compressed 
to provide a densit of ~ · b·omb"iet.s '-,tthre·e ticies greater 

· ~ • : : · • . ' • :. . • "~ • ~• • I• ' 

than that used . on t e fir:n. ~~~:~~~~~--~i\~o~~di,n~·sJ.on of Arc 
Light (B-52) strike ~tf~s~l~tw~n-,SPertth':Air F~c;,b, MACV Combat 
Operations Cent~ d ~~r DivjsioR was excellent and was 
accomplished with n~'.""o'perational complications. All strike air­
craft arrived on target as planned and were properly spaced and 
time-phased by MSQ-77 Canbat Skyspot radar. MSQ-77 control was 
alternated between the Bien Hoa and the Dalat sites to provide 
minimum time-spacing between B-52 cells. Targets were adequately 
saturated by incendiary bomblets within the time interval 
requested. 

4. Effectiveness of Burn: 

a. Target C: Burn in this area was ineffective. The only free 
burning outside the immediate vicinity of the incendiary bomblets 
was in well-drained grass areas. Most fires did not spread farther 
than two feet from the ignition source. lntense smoke emanated 
from the target and topped out at approximately 5,000 feet. During 
subsequent visual observations of the target area from the air, 
it was difficult to determine that the area had ever been saturated 
with incendiaries. 

b. Target A: Poststrike reconnaissance was limited to close-in 
aerial observations from helicopters. No landings were made as ground 
fire was encountered and the landing zones appeared to be booby­
trapped. Open areas had burned well--approximately 751.. Under double 
canopy, fire spread only about six feet on either side of · ig~i:ion 
source--3 to 5-Z. of the area. · Under single canopy, fire sp=ead in 
ground litter for about fifteen feet--9 to- 12-Z. of the area. Crown 
canopy removal was negligible. Smoke was very intense and a strong 
convective column .-as established early and rose to 9,000 feet. 
Excluding the oper. burned-out areas, it was again difficult to note 
any canopy change during subsequent vi sual observacion flights. 

c. Target B: Bomblet spacing was ,,e-:::y tight, varying from three 
feet between impacts to fifty feet. About !01. of the ground fires 
met each other; however, ground cover was very thin and fire did not 
carry upward. Fire spread in ground cover appeared to stop for no 
apparent reason. Upper canopy was dead and . dry but unbur:ied. Crew 
of infrared reconnaissance aircraft reported that a towering cumulus 
developed over t:arget and t:hat its est:imated height was 50~,000 feet:. 
Many dead trees, both fallen and upright, burned but the.., ~ve-¼ll 
effectiveness of burn was negligible. · · 
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S. Probable Causes of Ineffectiven~ss: This su twill be 
thoroughly analyzed by technica 1 :---=-, "e,. ~S,S~;j~d \to the Porest 
Service, U. S. De ~ ~~~~J.;fl!\~ a:n4 ~~~J\ t\e the subject 
of a technical rep r t ~~ulft-t.~~j"ih~;;17towe~er, the 
following observ.~~Il1'1,..~ @~li.as .. socia.r 0 i.ng for the lack 
of effective burn r as possible causes: 

a. Target C: Incendiar:!.es we:-e dropped at a time .-hen target 
was covered by a thick, high ~vercast. Overcast clouds create 
stabla ,air conditions .. hich prevent effective radiation drying 
during the day. Also, the target area appeared to have a high 
natural moisture content. 

b. Target A: Prestrike .and strike ·.,:a=-=~1~r ;.dt:~;:i,. we:::e 
tightened and six days of 3/8 or less clouj cove: provided as 
nearly optimum conditions for burn as can raasonably be expected 
in Vietnam. This target was better than average in vertical 
fuel continuity and it had been effectively defoliated with 
visually satisfactory results. Incendiary spacing was adequate 
to produce reinforcing fires. From an operational vie~oint, 
failure to remove crown canopy can only be attributed to 
ineffectiveness of the Pink Rose technique. Possible causes 
could be: (l) moisture content in twigs and leaves is still too 
high; (Z) even more dense incendiary spacing is required; a~d 
(3) insufficient fuel exists between ground and canopy cro.-n to 
carry fire. 

c. Target B:. Density of bomblets was increased by a fac~or of 
three. Two additional months of maximum d=ying were provided. 
Timing between B-52 cells was reduced from four to three min~tes 
to provide a more nearly simultaneous ignition. Reasons for the 
failure under these optimum conditions to ach!eve a cr~wn fire will 
be left for explanation by the technical expe::.-ts. Every known 
possibility from an oper:ation3l c:apai:>ilicy •..;3s ~.:q,~o:.:ed co achie•,e 
a crown fire and every approa~h fai l 2d~ 

6 • Support : 

a. Defoliation:' Target ~re~s we::.-e p:~pe::-ly prepared by Ranch 
Hand aircraft of the 12th Air Ccmmendo Squ~dron under the direction 
of the MACV Chemical Divisior., CCC7. 

b. Strike Aircraft:· Ir.cendiary pat.terns and d~nsity •. were ci::::.-~ 
than adequate and were accurately placed within ~be----0.es-igt:"ted. target 
boxes as scheduled .-hen temperature was at_a.-m:ii°imum ~'nd. ::-e,lative 

,_.,,,,... •• .,. •.- • • ~ I 

humidity was at a minimum. Coordina~i~ Q.f ,:,{~!:'."-t!:gr:1:;:-as_g.,~ts between 
3d Air Division, the MACV Co~7 l~e?l·~~?n~d\ ~l~.C-;:-:::·::_g~-':~a~ excellent. 
The coordination, command . ...an:1..,..cont1:o-l ¢f i.tl:tese_mission s i.n-;:ou:1 try .;as 

' .... - .. '.. ,, ~ --
accomplished by 7th Air Forc2 T'ac::ica-! A~.:-·Control Cent:=. a,stiM'f-.. zr= · -¼P · 

~ -\~: ···:~;:- ~:' :Y c~::~:~ 3 



--··-· ~ 

c. Weather : For the last t....-o strikes, weather conditions were 
considered to be optimum. In retrospect, i be logically deduced 
that the overcast, stable weat~ ~~;;.i.0n~ tas not ,a major factor 
in prevent:ing effecti • ...,.J~~;;!';t'-~t\s¼~e area. The support 
rendered by th ?- ~~~~~P. trl"J.cl. a'ss·oci-ted squadrons and 
detachments waK~ "1' §.~ly • 

d. Documen oto raohv; Photography (color motion picture 
and color and black and white still) was accomplished professionally 
by the 600th Photographic Squad:~n when and w-here it was requested. 

e. Technical Assistance: Highly q~alified representatives f=a:n 
the OSD/MPA Washington office and their Research and Development 
Field Unit-Vietnam provided invaluable technical assistance both 
during the planning phase and the operational phase. Each of the 
members of the field tesm from the Fo:est Service, U.S. Department 
of Agriculture, repeatedly demonstrated his eXpert!se and provided 
invaluable assistance. 

f. Reconnaissanc~: Crews and aircraft from the 460th Tactical 
Reconnaissance Wing provided complete and professional aerial 
reconnaissance. Black and white infrared photography, simultaneous 
color and camouflage detection photography, and infrared recordings 
were furnished as requested before, during and after each strike. 
All of this information was processed efficiently and delivered 
rapidly by the 13th Reconnaissance Technical Squadron. 

g. Forward Air Controller Operations: Support provided through 
III DASC from Xuan Loe and Tay Ninh East based 0-1 aircraft enabled 
documentary photographers to perform their mission. 

h. Reentry Ground Reconnaissance: The 5th Special Forces Group 
provided outstanding support to the tech.~ical teams which entered 
the strike areas each day following the strikes. The B Te.:lll at 
Bien Hoa and the A Teams at Xom Cat and Trai Bi Special Forces C~ps 
provided camplete sec~rity i n a highly ?rof~33i~nal m~nner fo= the 
technical teams. In addition, ·eh,~ A Te.am a-c Trai Bi p=ov:.cied 
facilities and security for Forest Se~ice persnnnel g~thering fuel 
samples in the field. 

i. Airlift: The Army Cvncapt Tea:n in Vietnam provided a U-6A 
aircraft during Pink Rose I and !I for t=ansportati~G~b3t 

......-: '-• n I photographers and technical personnel betwe~--1.'a?;l..Sqn :t~~~t ·~nd remote 
Special Forc:es c:amps. This sar.:ie s t.?-P_j:.O•r-=-~ a =. p r ·~v~_c;i,eci '-~'"Anay 
Aviation under MACV for Pi~k e'Ul .;:..s (-;rh~--iu~o~ \ia_s-an''invaluable 

~ ...... <:,..a. ~ '!' ·~ ---aid in meeting tight sche ~1~3". ; \ /"~~ ·t:' &;;' ____ _ 
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7. Operational Conclusions: 

a. The Pink Rose technique is ineffective as a means of removing 
the forest crown canopy. 

b. The P _;ii _ e for use as a normal 
operational t 

(1) - 3 months prior to s:rike. 

(2) Target area must be prepared by expenditure of excessively 
large quantities of berbicide/dasiccant and associated Ranch Hand 
sorties. 

(3) Drying and ignition a~e rss~ric:a~ to a few ma~:hs of the 
year and, even if effective, proper b~rn would be overly dependent 
upon actual local weather. 

c. In terms of resources expended, =esults do not warrant further 
exploitation of this specific technique. 

d. A similar technique may be useful in other applications such 
as: 

(l) Small incendiary raids against dried grass areas similar 
to the A Shau valley. / 

(2) Small incendiary raids against areas of low, thick and dry 
vegetation. 

(3) Small incendiary raids in mountainous areas that have been 
defoliated (DMZ). 

e. This technique may be feasible and have! an oper.~tional 
application at some other lcc.~t:!.on -- .::-.a whera ·:on-±:!.·:ions ar~ l~s3 
favorable than the California pin~ f,r~sts but more favo:ao l e than 
the .Vietnam hard~od forests. 

8. Recommendations: 

a. Further testing of the Pink Rose technique in South Vietnam 
under the existing concept be termir.ated. 

. _...---"'··• .... ----------i 
b. Research should be cop~j.r"•ed ~,-,a,-~a.H s~ale - to-, determ:f.ne 

other geographical areas wher~ t~~1•techtit4.ti_e:; (wi.t~o~t·,;;d~f~ ~~tfon) 
might be successful. z 4£. 0 ·ii-...--J _l a, 

\ -· 
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