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CHAPTER 1

LNITRODUCTION

The use of cover and concealment on the battleficld is an old
and effective tactic, One of the earliest and forewost writers on
the subject of war, Carl von Clausewitz, stated as his first goeneral
principle for defense, "ro kecp our troops covercd as long as
possible., Since we are always open to attack, except when we our-
selves are attacking, we must at every instant be on the defensive
and thus should place our forces as much undeyr covoer as'possible."1
This principle is equally applicable and actively practiced today by
the Viet Cong and North Vietnamese Army in theiv guerrilla operations
In South Victvam, The key to defeating guerrillas is finding them;
they move by stealth, attack, and disappear in the jung]v.z The most
common mcthods for establishing the presence of guerrilla forces is
with the use of patrols, ground and aerial obscrvat ion, and informas
tion from a friendly populace, Detecting the guerrilla would be much
easier if there were efficient means of removing leaves from the
Jungle that provides cover. .

Modern technology in the form of chemical herbicides has provided a

Icarl von Clausewitz, Principles of War, trans. and ed. by lans
W. Gatzke(Harrisburg, Pa,: Military Service Publishing Co.,1942), p. 15,

2Stan10y D. Fair, "No Place to Hide,™ Arnmy Mapnzine (September,
1963) pp. 54-55,

1 >
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means of denying to the guerrilla some of the concealment afforded

by this dense jungle vegetation. Defoliationl as a military tactic,

developed and brought into operational use by the United States forces e

in Vietnam, is now a standard procedure for overconing the conceal-
ment provided by a jungle canopy. The military applications for
defoliants ére based on the expectation that removal of the leaves
from vegetation will improve vertical and horizont al visibility so
that the guerrilla can be detected. The opportunities for amgush
and surprise should be reduced and counter guerrilla operations
facilitated,

In 1961 ,chemicals were first evaluated and uscd as defoliants
for military purposes in South Vietnam, 2 By April 1967 ,usage had
increased go such an extent that the requirements for the military
preferred herbicide exceeded the United States production capacity
fourfol&.3 1t was necessary for some domestic uscrs of these

herbicides to substitiute other chemicals for purposes of brush control®

Mhe words defoliant and herbicide will be uscd interchangeably

throughout this study. As defined by Department of the Army Technical . it

Manual 3-216,a defoliant is a chemical compound used to prematurely
remove the leaves from plantsjwhile a herbicide is defined as a
chemical preparation v-ed to kill or to inhibit the growth of plants,

2W. B. House, et al., (Midwest Research Institute). Assess-
ment of Ecological Effects of Extensive or Repeated Use of Herbicides,
by Advanced Research Projects Agency, Department of Defense, MRI ;

Project No. 3103-B, Final Report, (1967), p. 116, )

F"Drafting a weed killer," Business Week (April 22, 1967) p. 37.

4U. 5. Department of Agriculture, Agricultural Stabilization
and Conservation Service, The Pesticide Review 1967, by H. H. Shepard,

J. N. Mahan and D, L. Fowler, {(Washiugton, D. €., October 1967), pyp.
27"'300




as the Department of Defense preempted the production of chemicals

for defoliation in South Vietnam.l According to an industry spokes=-
man, the chemicals were "all gone™ and expansion of production was
necessary to salisfy military demands, to say nothing of domestic
needs, 2

The factors leading to the shortape of herbicide preferred
by the military, the decision, and the decision-making process used
by the Department of Defense to alleviate the shortage, form the
basis for this study., Particularly of intcrest and impacting on the
decision-making process is the tolal preemplion by the military of a
comnercially developed and marketed commodity to the detriment of
the civilian sector.

The alternatives developed by the Department of Defense Ffor
meeting the long.run military requirements for herbicide were
drafted comsidering the continuing civilian requirements and
civilian producﬁion capabllity. The possibility of goverument
surplus herbicide and excess production facilities following
hostilities could not have been removed from the considerations
of the defensc decision-makers, The fifty billion dollar war

surplus following World War YI and the twelve billion dollar surplus

after the Korean War are still remembered by many taxpayers.3 The

Loyarket Newsletter,”" Chemical Week, (April 15, 1967), p. 45,

2"Drafting a week killer," op, cit,, p. 37,

3Robert ¥, Sanchez, "War on Waste," Army Digest, (December,
1968) 3 ppo 4"70




logistic guidance announced by Seceretary of Dofense McNamara in 1966
before the House Armed Services Committee influenced the decision-

making process:

With regard to the preparation of the FY 1967~71 program
and the FY 1966 Supplemental and FY 1967 Budget, we have had
to make a somcwhat arbitrary assumption regarding the duration
of conflict in Southcast Asia. Since wo have no way of know-
ing how long it will actually last, or how it will evolve, we
have budgeted for combat operations through the end of June
1967. This means that if it later appcars that the conflict
will continue beyond that date, or if it should expand beyond
the level assumed in our present plans, we will come back to
Congress with an additional ¥Y 1967 requost.l

Whether these sceveral factors adversely affected the rapid
pProvisioning of herbicide for military operations in South Vietnam
merits investigation,

The Res

arch Question

The research question is todeline the decision-making process

]

used in the management of herbicides by the Deportment of Defense
and evaluate the cffectivencss of the process to satisfy military
requirements,

The subsidiary questions that energe are limited to those
which have significant bearing on the alternatives for meeting the

herbicide shortage and the reasons for shortages developing nearly

six years after the first use of herbicides in South Vietnam, They
are:
1. What alternatives wercavailable to meet the military

demand for herbicides?

1U. S., Congress, House, Committec on Armed Services, Fisgcal
Year 1967 Supplemental Authorization For southeast Asia, H. Rept,
4515, 90th Cong,, Ist sess,, 1967, p. 50. O




CHAPTER 11

HISTORY OF THI MILITARY HERBICIDE PROGRAM

The problems introduced by the large scale use of

herbicides in the Vietnam conflict, though technologically new to

warfare, were problems of shortages and resource allocation,
Solutions for these problems created a nced for decision-making
processcs at the highest defense management level,

The necessity for management to identify and analyze the
nature ol the problems confronting it, and evaluate the various
solutions, is emphasizcd by Richards and Creenlaw.l The factors

highlighted in this chapter will serve to identify and outline the

problems involved in the herbicide program.

Factors Leading to the Use of Herbicides in South Vietnam

The operational use of herbicides in Victnam is the
culmination of nearly twenty years of rescarch and testing, In
1941, E. J. Kraus, Head of the Botany Department of the University of
Chicago, was the first to suggest that chemical growth regulators

might work as herbicides when purposefully applied to weeds in toxic

Iiax D, Richards and Paul L. Grecnlaw, Management Decision-
Making (Homewood, III: Richard D. Irwin, Inc., 1966), p, 31,
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doses,! Interest was heightened with the findings of p, W,
Zimmerman of the Boyce-Thompson Institute that the phenoxyacetic
%acids, such as 2,4-dichlorophenoxyacetic acid (2,4-D), were
: éexceedingly powerful growth regulators, Successful testing of
éZ,&-D led Kraus in late 1942 to suggest to the National Academy of
Sciences-;hat the toxic properties of gtoﬁ?h regulating substances
for the destruction of ¢rops or the limitation of crop production
might be of military interest, It was proposed that the herbicidal
N properties of thesc growth regulating chomicals be field tésted.2
Largely on the basis of the findings and recomme.adations
made by Kraus, the U, §, Army undertook an intensive research
program to identify and field test suitable herbicide agent s for
military use. This work was assigncd to Canmp Detrick, Maryland, now
Fort: Detrick,3 and still the center for rescarch and developﬁent of
herbicide: agents for the Department of Defense. During World War It
the more promising agents investigated were 2,4-D and 2,4,5-
trichlorophenoxyacetic acid (2,4,5-T),
This initial work conducted at Fort Detrick was in developing

agents for the destruction of ¢rops. The war in the South Pacific

1H0use, op,., cit,, p. 109,
21bid., p. 109,
3

Camp Detrick, Maryland was designated Fort Detrick on

1 February 1956, The latter designation is yused hereinafter in this
study.
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at that time was making new demands on military technology. 1In
1963 ,Charles E, ‘linarik, Chief, Crops Division, Fort Detrick,
recalled:

There was a great deal of interest at that time in destroying
vegetation in the South Pacific theatre. . . .We were asked
to investigate chemicals that were available in large quanti-
ties in the United States that_could be employed in
'defoliating' this vegetatioen,

Near the close of World War II_ successful aerial spray tests of

several defoliants were conducted on sub-tropical vegetation in the

Florida Everglades. Thesc tests demongtrated that spray droplets
applied to a forest canopy penetrated, not only the top leaves, but
the middle stratum, and some even reached the forest floor,2 By the

end of World War II,the feasibility of using herbicides for large )

scale defoliation had been established, and only the ending of the
war precluded the operational testing of herbicides in an active
theater of war, |

In a post-war program, Fort DQtrick continued to examine
chemicals for defoliation. The more promising agents were tested on
vegetation in the United States and Puerto Rico. In 1959, at Camp
Drum, New York, one of the more significant tests was conducted,
Aerial application of a mixture_of undiluted esters of 2,4-D and
2,4,5-T at 0.75 gallons per acre denuded the trees over an area of i

four square miles,3 This mixture of 2,4+D and 2,4,5-T, code named

libid,, p. 111 2Ibid., p. 111

3Robert A. Darrow, George B. Truchelut, and Charles M.,

Bartlett,(U.S. Army Biological Center, Ft. Detrick, Md,), OCONUS
Defoliation Test Program, sponsored by the Advanced Research Projects

Agency, Department of Defense, Technical Report 79,(July, 1966), p. 13. cb
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.Orange.l for the identifying orange band on the fifty-five gallon
o econtainer ., is the military agent of choice for defoliation
operations in South Vietnam and is the agent for which a ecritical
shortage developed during 1966 and 1967.

| Shortly after the successful defoliation test at Camp Drum,
‘the government of South Vietnam requeste& that the U. S. Army under-
take trialé of defolianﬁs for use against guerrilla fqrces.z It
was recognized by the govermment of South Vietnam and the Y. S.
advisors in South Vietnam that a capability for destroying the con-
cealment afforded by thick jungle growth would facilitate counter
guerrilla operations. The clearing of vegetation from roadsides,
railways, and canals would substantially reduce the opportunity
for ambush and thus permit friendly operations to proceed in a more
timely manner,

In responsc to this request, the United States in 1961
shipped to‘South Vietnah a variety of potential herbicide agents,
including Orange. Personnel from Fort Detrick, under the sponsor-
ship of the Department of Defense Advanced Research Projects Agency,

conducted the aerial and ground spray tests. Thesc tests established

Yhe code name "Orange" will be used in this study to denote
any 50-50 mixture of the esters of 2,4-D and 2,4,5-T., It is
recognized that this code name was not adopted until 1965 and prior
to that time the code name “Purple" was used to denote a slightly
different mixture of 2,4~D and 2,4,5-T.By using"Orange" throughout,
the technical glight is minor.

2House, op. cit., p. 113,
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that Orange was successful in killing the mnjority of the vegetation

species encountered in South Vietnam. Becausce of this successful

:'experiment, it was sclected as the military apeut of choice for
defoliation operations, The test results were sufliciently encouraging
for the goverument of South Vietnam to announce on January 1, 1962
plané for the operational use of herbicidéé‘to éounter guerrilla
activities.l  The usc of herbicides as a military weapon had becn
demonstrated iﬁ a war-time situation, after nearly twenty years of

research, testing and development,

Build Up_of Militar& Requirements

The period 1941 through 1961 can best be described as one of
establishing the utility of defoliation as a military weapon with
perhaps no more than a few thousand gallons of Orange applied in
South Vietnam by the end of 1961, During 1962, operational teéhniquos
were developed and the requirement for an aircraft capable of carry-
ing and dispensing large volumes of herbicide was established, To
meet this requirement, the U. S. Air Force dispatched in late 1962
to South Vietnam several €-123 aircraft, equipped with special
1,000 gallon tanks and high pressure spray nozzles along the wings.2

The C~123 aircraft proved to be well suited for the spray mission,

1bid,, pp. 113-114, J

2Seymour M. Hersh, Chemical and Biological Warfare--America's
Hidden Arsenal (New York, N. Y, : Bobbs«Merrill Company, 1968),
pP. l46,
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3‘be:Lng highly resistant to small arms fire while delivering a large
hefbicide payload, This.ability to deliver nearly 1,000 gailons
. of herbicide per sortie subsequently permitted the planning and
conduct of large scale defoliation operations in South Vietnam.
During 1962, when the C-123 aircraft.was becoming operational in

+ the defoliation role, nearly 50,000 gallons of herbicide were

dispensed in South Vietnam, In 1963, slightly more than 100,000

gallons of herbicide were used and more than 200,000 gallons were
used in 1964.152 The majority of this herbicide was Orange.

The period 1962 through 1964 waé one of refining operational
techniques for aerial delivery of herbiéide. Additionally, the
utility of defoliation as an.aid to combat operations was demonstrated
to the ground commanders, The increase in usage between 1962 and
1964 refiects its acceptance as an integral part of counter guerrilla
operations. During this period, the methods for optimizing defoliation
were establiéhed. One of the more important7findings, and ohe
affecting herbicide requirements, was the establishment that three

| gallons of undiluted Orange per acre was the optimum covefage for the
South Vietnam vegetation. This rate of application is considerably

greater than used for defoliation applications in the United States. -

1

House, op. cit., p. 150,

21n developing the quantities of herbicide used, coverage
data in acres sprayed per year, as stated by House, are converted to
gallons per year by multiplying by three. This is in keeping with
the recommended application rate of three gallons per acre for Qrange.




With higher application rates,it was demonstrated that leaf fall
more

occurs/rapidly, usually within four to six weeks, and defoliation

remains effective for greater periods of time, often as long as *é
twelve months,!
Through 1964,theré.is no evidénce of concern by the military
F users or the civilian suppliers of an Orange shortage developing.
=I

Management that was responsible for the program probably estimated

that the about 200,000 gallons used in 1964 represented a peak and

that the same level &ould continue, The full commitment of the

United States to the Vietnam conflict had not yet occurred, Any

8ignificant increases in defoliation operations would alsofrequire
.f_ additional aireraft,

During 1965,the United States policy for conducting the

:% a .conflicf in Vietnam changed from one of primarily advising and
supporting the South Vietnamese armed forces, to actively partici-
patinglin combat operationé. The introduction and build-up of

United States combat units, both ground and air, into South Vietnam

increased the requirements for defoliation. As new base camps and
lines of communication were established, requirements for defoliation

of these areas developed. In addition to these new requirements,

o

the necessity for re-spraying areas treated in earlier years, but

27> recovered by the rapid grdwing jungle vegetation, also developed,

- Igerbicide Hassle: the Army fires back," Chemical Week
(Janvary 13, 1968), pp. 67-68.




These increases in requirements resulted in more than 400,000

gallons of herbicide used in 1965,1

During 1966 and 1967,defoliation operations continued to

"~ i Increase, Not only were friendly base camps and lines of com-

: municatlon being defollated but also targets of vast size were

: includedL The New York Times reported that defoliation missions

were being conducted in Laos along the Ho Chi Minh infiltration

route,?2 This route, several hundred miles long, was and is the
principal infiltration route for combat supplies and manpower

moving south from North Vietnam., In order to impede infiltration

. through the demilitarized zone between North and South Vietnam, it,too,

was defoliated,3 Other potential large area targets for defoliation
included the Viet Cong sanctuaries such as War Zones C and D
encomﬁassing hundreds of square miles.of jungle, These locations

are shown in Figure 1, The spraying of these large areés signifi-
cantly increased the requirements for herbicides. More than three
times the quantity of herbicide used in all previous years in South

Vietnam was applied during 1966--slightly in excess of 2,600,000

=gallons.4 In 1967,herbicide usage more than doubled over the 1966

1House, op. cit., p. 150

Z4illiam Beecher, “U.5. Will Step Up Defoliation Missions in
Vietnam", New York Times, September 10, 1966, p. 12,

3"An End to Hanoi's Jungle Sanctuary?" U. S. Neus and World
Report (October 3, 1966), p. 21.

4H0use, op. cit., p. 150,
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figure,with approximately 6,000,000 gallons used. b wWith the
continuation of the'high Fevel of hostilitics in Vietnam during
1968 ,all indications were that the use of herbicides would fncrcase.
One mapgarine reported that the Department of Defense requirements
for fiscal year 1968 would be 80,000,000 puunds each of 2,4-D and
2,4,5~T, or about lﬁ,de,OOO gallons of Orangc.2=3 Another source
stated the annual requirement for Orange to be in the "area of 10
million gallons."* Either figure is well above the industry
production capacity. For the purpose of this study, a Department
of Dafense requirement for Orange for 1968 and beyond, of 10 million
gallmnsﬁaﬁnually will be assumed,

To sp.ay this ever increasing quantity of herbicide, the
U. S. Air Force equipped and assigned additional €-123 aircraft to
the defoliation operation. In 19606,therc were seven spray equipped

aircraft operating in South Vietnam,5 with plans to increase this

lHeadquarters, U. 5. Air Force, Office of the Deputy Chicf
of Staff, Systems and Logistics, reports 5,600,000 gallons of herbi-
cide bought for use in Vietnam during July 1966 through June 1967,
Data for fiscal year 1968 indicates 8,200,000 gallons were procured,
These data support a calendar year 1967 figure of 6,000,000 gallons
cited above,

Market Newsletter," Chemical Weck (April 15, 1967), p. 45.

3one gallon of Orange contains 4.74 pouﬁds of 2,4,5-T and
4.24 pounds of 2,4-D.

4Letter from Scllers, Conner and Cuneo, Attorneys and
Counselurs to the Assistant Secretary of Defense (Installations and

Logisties), October 29, 1968,

5“Operation Ranch Hand," Flying Magazine (November, 1966),

p. 56,

ot B G e L S P
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number to eighteen aircraft in late 1966 and carly 1967.1 Further
expansion of the program resulted with additional €-123 aircraft

being assigned, "During 1967. . . defoli-

One writer stated that,
ation is now a $71 million opération involving almost two dozen
huge tankers,"2 . |

Although it is not fhe intent of this chapter.to examine the
management controls exercised by the Defense Department during this
period of increasing herbicide requirements, there was concern by
the responsible personnel at the United States Military Assistance
Command, Vietnam, with possible program limitations imposed by
herbi¢iée avai.ability. The author recalls two instances, one in
1965 and tﬁe second in 1966; when during the planning for in-
creasing the number of C-123 spray aircraft, queries were made on
herbicide availability,‘ On both occasions,the reply indicated that
herbiéide availability would support the increase in spray aircraft,al-
though,:oh the second océasion insufficient Orange would be available
but;as a complement,Tordon 101, code named White, could satisfy the

increased requirement.>

Limited quantities of White were initially introduced into

1Beecher, oE. cit,, p. 12,

2Arturo F. Gonzalez,Jr., "Defoliation-~A Controversial U. S.
Mission in Vietnam," Data on Defense and Civil Systems (Octobet 1968) ,
pp. 12~ 15.‘

" 3Tordon 101 is the registered tradename of the Dow Chemical
Company for .1ts discovered and developed herbicide containing %
pound .of 4 amino 3,5,6-trichloropicolinic acid(picloram) and 2 pounds
of 2,4-D per gallon.

N
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~ South Vietnam during 1966 for evaluation.Although Fort Detrick had

reported favorably on Tordon uas a herbicide,l the White formulation
had not been tested sufficiently as a military herbicide for Fort
Detrick to recommend its use in South Vietnam. The Dow Company
sent?rEpresentatives to South Vietném to discuss the use ofkthis
cbeminal with the military operating and management personﬁeli As
a re#ult, in December 1965,1imited quantities of White were requested
for eva]uatioh-by the Military Assistance Command, Vietnam. It was
planied to conduct an evaluation of ﬁhite during 1966 ,prior to any
decision for large scale usage. However, during 1966 and 1967,
events rapidly overtook this plan and it bccame necessary to
intr¢ducc large quantities of White as a complement for Orange
: Orange
until the supply of it improved. Table 1 summarizes the fherbicide
requirements froy 1962-1968.
 maBLE 1
REQUIREﬁENTS BY THE DEPARTMENT OF DEFENSE

FOR HERBICIDE ORANGE 1962-1968
(Requirements in Thousands of Gallons)

YEAR REQUIREMENT
1962 o v v v 0 0 0 v v . 50
1963 . . o . v 0 v w0 . 100
1964 . v v v v v v v o b 200
1965 L] L] L] - [ ] * 2 L L] . L2 Z‘00

1966 - L3 L L - L] o a L o - 2,600
1967 L] L o L L] L] - L] L ] L] 6’000
1968 » L L] L L] L] - . L] L] - 10,000

I'he Dow Chemical Company;,“Tordon Herbicide for Defoliation™
(Paper presented to Department of Defense Research and Engineering,
Research and Technology Division, Washington, D. C., August 18, 1965).

N
®
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The next section will develop the industrial production

cgpaciﬂy for Orange; however, there is little question that in the
latter part of 1966 demand exceeded supply. The record of the Joint
Congresisional Committee on Defense Production statesy

| Herbicides for Southeast Asia--The fiscal year 1966
" herbieide requirements, used for defoliation in Scutheast
Asila, were relatively small and were met readily from com-
. mercial capacity., _ -
. The CINCPAC /Commander in Chief, Pacific/ stated 'Orange'
herbicide requirements for fiscal years1967, 1968, and 1969
were so great as to require the creation of additional pro-
duction capacity.l fsic,/

Industrial Capacity

To ascertain the ébility of industry to meet the military

demand for Orange, production figures for the N-butyl esters of

2,4-D and 2,4,5-T were éxtracted from the United States Tariff
Comhission'réports of Synthetic Organic Chemicals for 1961 through
1967.2 oOn the basis of these figures, the maximum possible Orange
‘production, in gallons per year, was caiculated.3 These calculations
show thqt the production of Orange is constrained by the production of

2,4,5-T, This information is presented in Tabile 2,

: . ‘IU. S. Congress, Joint Committee on Defense Production,
g '~ Seventednth Annual Report, H. Rept. 1052, 90th Cong., 2d sess., 1968
i (Washington: U. S, Govermnment Printing Office, 1968), p, 240,

: 2y, 8. Tariff Commission, Synthetic Orsanic Chemicals,
United States Production and Sales, 1961 through 1967. (Washington,
D. C.: Government Printing Office). :

3Calculations based on all available 2,4,5¥T used for the
- production of Orange, with one gallon of Orange containing 4,74
pounds of 2,4,5-T,
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TABLE 2

U. S. PRODUCIION OF 2,4-D, 2,4,5-T,
AND ORANGE 1961-1967

! Year Production

i ‘ :

' 2,4-D . 2,4,5-T Orange

1,000 pounds 1,000 pounds 1,000 gallons

1961 a1i7 1,377 269
1962 5,609 1,147 242
1963 | - 5,795 1,336 281
1964 | - 7,242 1,754 ‘ 370
1965 12,084 6,485 1,370
1966 | - 17,966 10,146 2,140
1967 | 25,402 19,422 4,100

Table 2 shows an ever-increasing production of 2,4~D and !

2,4,5-T. This growth rate closely parallels the increasing use of
herbicides by the Department of Defense. The period 1961 through
1964 mo;t probably represents the normal increase in domestic use ‘fﬁ
ﬁ;; ) of thesé:herbicides for agricultural and brush control applications,
| The rapid and steady growth of production during 1965 through 1967
is dirgcgly,related to the increasing_military demand and the
response to this demand by the chemical manufacturers.

| In early 1967, it was éstimated that the total military ﬁéﬁ
requirement for Orange was four times the United States production

1

| capacity.” At that time, the Department of Dcfense was projecting

a 1968 herbicide requirement of approximately 10,000,000 gallons

Iryegetation déstruction in Vietnam will hamper. vegetation
control in the U, S.," Chemical Engineering (April 24, 1967), p. 88,
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and an estimated Orange production of onjy 2,100,000 gallons, Research
has failed to reveél any evidence of.new plant construction by
1nﬂustry, However, the reporté of‘the United States Tariff Com=
mission certginly reflected a major eﬁpansiaﬁ.in production. Several
explanationg were glven for this expansion: existing production
facilities we. » ope;aﬁed in.excess of réted capacity, minor additions
Were:made to existing paants'to increase production,.and some shifting
of production facilities from other products.1 To the defense
managers, it appeared that by 1967.a;1 Orange facilities were in full
production and any further expansion would require new construction.
In 1966, White was introduced as a complement to Orange.
The sole producer of White is the Dow Chemical Company and it has
not consented to releasing production statistics to the general

public., A reasonable estimate of White production is 4,000,000

Egallons anﬁually.2

A recapitulation of the Departmeﬁt of Defense herbicide

requirements and the industrial production capacity for the years

1“Pr0duction of dfange Herbicide," Memorandum For The Record,
Directorate For Production Services, Office of the Secretary of
Defense, November 14, 1968, (Typewritten,)

2This estimate is based on an article by George R. Harvey and
Jay D. Mann, "Picloram in Vietnam," Scientist and Citizen (September,
1968), pp. 165~171, The domestic production of natural alpha-

‘picoline, the starting material for the synthesis of picloram, was

at least two million pounds per year in 1967. By industrial processes,
one pound of alpha-picoline can be converted to one pound of picloram,
Since White contains one half pound of picloram per gallon, at least
4,000,000 gallons of White could be produced annually.




REQUIREMENTS BY THE DEPARTMENT OF DEFENSE AND PRODUCTION

24

1965 through 1968 is given in Table 3.

TABLE 3

OF CHEMICALS USED FOR DEFOLIATION 1965~1968
(In Thousands of GaTlons)

Year Requirements Production

Orange White Total
1965 400 1,370 a/ 1,370
1966 2,600 2,140 a/ 2,140
1967 6,000 4,100 4,000 8,100
1968 10,000 4,100 4,000 8,100

a/ Production not significant

Without any civilian use of 2,4-D and 2,4,5-T, and with the

continued use of White as a complement to Orange, production
capacity was insufficient to meet the 1968 military herbicide

requirements. With the normal civilian use of 2,4-D and 2,4,5-T in

i1 excess of fifty percent o# ;hégdoméstic production, the shortage

becomes even more critica},l ‘This potential herbicide shortage in

the civilian‘secto:_playeq an important role in the decision-making

process,

Research and Development

There are two aspccts of research and development that relate

to the decision making process to alleviate the herbicide shortage.

The reailt$ of an extéensive field test conducted in Thailand, and the

lack of any significant military field tests of White, both entered

1U.,S° Congress, Joint Committee on Defense Production,
Seventeenth Annual Report, op. eit., p. 13.
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the decision~making process.

To support the defoliation operations in South Vietnam, Fort

Detrick conducted tests in Thailand in 1964 and 1965 to determine
the effectiveness of aerial applications of several herbicides,

Thailand was selected because of the similarity in vegetation.and

climate. Not being in a war zone,. scientific and long term observa-

tions could be made of the results of defoliation., One aspect of

these tests relates directly to this study projecte~the recommended

application rates for Orange.

During 1963 through 1965, there was considerable controversy

as to the most effective and efficient application rate for Orange,

The military personnel responsible for the program in Soutﬁ Vietnam
- c¢laimed that three gallons of undiluted Orange per acre was correct,
Others at Fort Detrick claimed that this rate was high by at least a
factor‘of two, and that better results could be obtained by a 50-50

mixture of diesel oil and Orange applied at a rate of three gallons

per acre.l While this argument could be considered academic in 1964,

it was not so in 1966~1967. The results of these tests supported the

» findings from South Vietnam showing that, for maximum defoliation and

duration, Orange should be applied at three gallons per acré.of

lpased on agricultrual spray techniques in the United States,
adequate vegetation control 1s obtained with lower application rates
of Orange than is used in South Vietnam. The argument for a diesel
0il - Orange mixture is that 1.5 gallons of Orange per acre is
adequate, providing the volume of spray is sufficient to obtain
complete jand uniform coverage of the vegpetation, '

6009
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. undiluted chemical.l This test result reinforced the operating

- experience from South Vietnam enabling the Defense Department to .

strongly defend against any reduction in Orange application rates as
a means of easing the herbicide shortage.

The lack of any significant military field tests with White
is due primarily to the 1até development of this compbund. By 1964,j
only‘limitgﬁ quantities were avéilab1e ffom the commercial producer.i

Approximately 100 gallons were included in the Thailand tests. The

- limited testing by Fort Detrick showed that White was highly ef-

fective but generally slower than Orange in defoliation reéponse.

f

" Additional tests were needed to coufirm these findings.2 Prior to

1965, no field tests had been made on the Southeast Asian vegetation,
The signifiéance of this lack of testing became importart when Orange

shortages developed and full interchangeability between White and

IOrange was suggested by the producer, the Dow Chemical Company.

The military, because of these limited tests, could not support'this

recommendation.

The problems é%fecting_the manégement and decision making

process in the use of herbicides are quite complex, The preferred

herbicide for use in South Vietnam is Orange. White, although a

comp lement in‘the'short'run‘to Orange, 1is not considered inter-

i changeable for Orange iq‘thé long run., The required application

i - :
E : i

1Darrow, op. cit., p. 7.
21bid., p. 1164
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rate for defoliation in South Vietnam is three gallons of undiluted
Orange per acre. The maximum industrial production capac{ty of
Orange without facility expansion was estimated by the end of 1967

to be about 4,100,000 gallons annually. The 1968 military fequirement

- for Orange was about 10 000 000 gallons° The normal civilian consump-

tion qf 2, A-D and 2,4, 5-T was approximately flfty percent of the

domestic product:on.
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CHAPTER III
ORGANIZATION FOR MANAGING THE HERBICIDE PROCRAM

The organizatloﬁ within the éefenso establlsﬁment for managlng

the herbicide program will be examined to determine -the means used
for the decision-making process. The roles of other federal agenci#s

1 : i
interacting with the Department of befensc during this decision-
making phase will also be examined InLerdction between the public
and priV&te sectors of the economy will be included, The private
sector, primarily the chemical producers and herbicide conSumers, has
no formal organization to act in their interest, Their viewpoint was
represented by the federal agency concerned. For example, agriculture
was represented by the Department of Agriculturc and tﬁe chemical

producers by the Department of Commerce.

Source of Herbicide Demand

The herbicide demand, which by 1966 exceeded supply, was
generéted at the operating management level in South Vietnam., This
was the demand that management in the Department of Defense used in;

planning ways to alleviate shortages. Koontz's principle of adequate

communication regarding planning, that the best planning occurs when

T
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everyone responsible for it has access to complete informatidn,1
is difficult to‘accompiish when one level of management is in

Washington and the other in South Vietnam. There is evidence that

planning could have progressed more rapidly had a better flow of
; information and uﬁderstanding existed between Washington and South

Vietnam,

In South Vietnam, the U, 8. Military Assistance Command is
responsible for forecasting herbicide requirements, In‘general,

prior to mid-1965, these‘requirements were based on a detailed annual

plan of herbicide operations, with requirements based on the planned

area for defoliation. With the build-up of United States forces in |

South Vietnam, the areas réquested for defoliation exceeded the spray

A | ~ capability of the available C-123 aireraft. Forecasting herbicide

- requirements was reduced to estimating the total number of sorties

for the C-~123 aircrafg”évailable annually and multiplying by 1,000
gallons of herbicide per sortie,? Tﬁisgmethod of forecasting the

requirement is easy to pexform, but its accuracy depends upon the

ij; ability to ‘foreecast sortie rates, Any over optimism on future

sortie.rates; based on favorable operating conditions that do not

lpobert N. Anthony, Planning and Control Systems: A Framework )
for Analysis (Boston: Division of Research, Graduate School of :
Business Administration, Harvard University, 1965), p. 151.

2An'additional quantity of herbicide, less than five percent ‘
of the total, was disseminated from ground spray apparatus and heli~
copter spray systems. .This small amount was included in determining
the overall herbicide requirement.
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continue, oould significantly overstate annuai herbicide requirements.
'Unless the planners in Washington were thoroughly famlliar with the
operatlng condltlons, computational methods and limitations used for
developlng herbic1de requlrements, the demand generated by such a %
-method could be highly inaccurate.
B The Air Force is responsible for the supply.management of
herblcides for use in South Vietnamu Prior to 1967, the herbicide
demand, or requ1rement, generated by the U, S, Mllitary Assistance
Command was forwarded to an Air Force Air Mater1e1 Area, an operating
agency of the Air Force Logistlcs Command., 1 Funds for this requirew
ment, fo]lowing approval of the Air Force budget, were furnished the
.Defense General Supply Center, Richmond, Virginia by the Air Materiel
Area, The Defense General Supply Center procured the required
‘herbioide, end the Air Materlel Area then assumed respensibility for
delivery to the operating forces in South Vietnam,

Without a herbicide shortage, this system was-responsive and
in kecping with Secretary McNamara's concept that an organization
as vast as the Department of Defense can be effectively managed
only by the centralization of policy formulation and the decentraliza-
tioo'of.operetions. ‘He beiieved in a pyramid of decision-making and,"

that it should be pushed to the lowest level that has the

Information of the Air Force logistics and management of
herbicides was obtained from Mr. Fred Knapp, Office of the Deputy
Chief of Staff, Systems and Logistics, Headquarters, U. S, Air
Force.;

%
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ability and infoimatinn to apply approved policy.; Given a
developing shortagé of herbicide, then the system must be equally
responsive to the pushing of this information to the apex nf the

- pyramid ;or the required policy décisions.

All evidence points to ﬁhe effectiveness of ﬁhe sfstem to

'fapidlj push information of-the_impending herbicide shortage to the

. top mannéenent of the Denartmenﬁ_of Defense, With the increased
nerbicide requirements generated from South Vietnam in 1966, theé

" Defense General Supplj Agency was unable tqlcompletely £111 this

" demand and assistnnce of the Business and anense Services Adminié«

“tration, Deparément of Commerce was requestcd.2 A quick survey of
industry ny this administration revealed that there was not only
insufficient production facilities to mect both the military and

n civilian demands, but also an unwillingness by the producers to

divert more than about two thirds of their output to‘milﬁtnry uses. S

Decisions curtailing the eivilian sugply would be necéssnry if nhe

f-{} ' needs‘oflthe Department of Defense were to be satisfied. By October

” 1966 ,personnel from the Department Of Defense were meeting with

representatives from the Departments of Commerce, Interior, and

: the
Agriculture, the General Services Admlnlstratlon, and/0ffice of

1Willlam W Kaufman, The McNamara Strategy (Evanston, 111 : %
Harper and Row, Publishers, Inc., 1964), p. 172. § .

N 2Office of Emergency Preparedness, Summary of Correspondence
Relating to Herb1c1des, prepared Junc 21, 1967 (typewritten), p. 1.

. 3Interv1ew w1th Miss Jane Lew1s Chemicals Division, Business
rand Defense Services Administration,. Department of Commerce, December
19, 1968. : .
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Emergency Preparednese to discuss this subject.1 The Defense
Production Act of 1950, as amended, pfovidee the legaljbaSis for
diyerting.material in the ciﬁilian market to ﬁilitary usage.T An
examination of this act:and.the responsibilities of the vafious

fedcral'agencies inieddresbiﬁg.;he hetbicide shortage are aiecussed

in the following section.

Defense Production Act of 19502

The Defense Production Act provides controls for the production

and distribution of national resources to promote the national defense,
Title 1, sec, 101 of this Act provided the statutory authority for
precmption of herbicide production for use by the military:

Sec. 101. (a) The President is hereby authorized (1)

to require that pexrformance under contracts or orders,

(other than contracts of employment) which he deems necessary

and appropriate to promote the national defense shall take f

priority over performance under any other contract or order,

and for the purpose of assuring such priority, to require

acceptance and performance of such contracts or orders in
. preference to other contracts or. orders by any person he

finds to be capable of this performance, and (2) to allocate
. materials and facilities in such mamner, upon such conditions,
. and to such extent as he shall deem necessary or appropriate
| to promote the national defense,
: (b) The povwers granted in this section shall not be used
| to control the general distribution of any material in the
civilian market.unless the President finds (1) that such
material is scarce and critical material essential to the
national defenae, and (2) that the requirements of the
national defense'for such material cannot otherwise be met
without creating a significant dislocation of the normal
distribution of such material in the civilign market to such
a degree as to create appreciable hardship.

loffice of Emergency Preparedness, op, cit., p. 1.

| i 2The Defense Production Act of 1950, with its several amend-
ments, will be cited hereinafter as the Defense Production Act,

3public Law 774, 8lst Cong., enacted Septembcr 8, 1950
(64 Stat. 798). ' (e,
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An important aspect of this act is that imposing priorities
in the performance of contracts or orders under section 101,(a) does
not impose controls directly over the consumer. A Presidential | : S0
finding under ‘the provisions of section 101.(b) would be neces,afy

for such contrel. No such finding has been deemed:necessary during

the Vietnam conflict. In this regard, the Secretary of Commerce,

John T. Conner, advised the Joint Committee on Defense Production

in October 1965:

"It is the Government's policy to impose civilian industrial
controls ohly\if no other method of meeting defense nceds is
available to ys, We will not, except as a last resort, move to
a system of e*panded controls similar to those necessary in
past years, svch as during the Korean emergency., We have a
flexi™lg and dynamlc economy which pérmits a great degree of
substitution and resourcefulness in meeting defense needs and
c1vilian sector needs of 195 million people, As a matter of
policy, we seek to avoid restrlctlng the normal operation of
our economy.l : :

In impleménting the Defense Production Act to herbicides;

sectlon 101, (b) was av01ded by imposlng military priority orders up

to 100 parcent of the industry productlon capacity for Orange and

White, thus negatingJCOntrols as noqe of these herbilcides remained

for civilian use.?

ly. s. Congréés, Joint Committee on Defense Production,
Defense Production Act Progress Report No, 45, 89th Cong., lst sess,,
October 4, 1965 (Washington: U. S. Government Printing Office, 1965),
P. 4. : : D
|

: O
20¢fice of Emergency Preparedness, op. cit., p. 2. ' D
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‘! Department of Defense Organization

: - Prior to 1966, the only management function exercised by the
i L :

Office of the Secretary of Defense for herbicides was in the review

processioFithe Air FYorce budget., It was the shortage of herbicide

: | :
that triggered and alerted the defense management system. The

Directofate for Prodpc;ion Services, Office of the Assistant Secretary
éf Defense for Instailat;ons and Logistics assumed the prime role
within the Department of Defense for ways to alleviate this shortage,l
This di?ectorate is ﬁesponsible for policies, plans, and procedures

t

related to_productiop schedules, prioritics, and allocations, g 2
mobilization planning, industrial facilities and tools, and materidls,

Thjoughout the decision-making process to alleviate the

herbicide éhortage, the Directorate for Production Services planned,

prepared, coordinated and recommended the Department of Defense plans

and proceduies for providing herbicide for use in South Vietnam, This

| _ ‘
directorate worked closely with the staff of the Joint Chiefs of

Staff in obtaining firm requirements and supporting justification
for herbicides in South Vietnam. By turning to the Joint Chiefs of

Staff for requirements information, command attention was focused on

Hnterview with Mr. Carl Rolle, Directorate for Production
Services, Office of dhe'Assistant Secretary of Defense for Instal-
lations and Logisticﬂ, December 19, 1968,

2Department of Defense, Qrganization and Functioné, Office
of the Assistant Secretary of Defensc for Installations & Logistics,
September 30, 1968, '
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the herbiéide problem. The Joint Chiefs-of;Staﬁf,in #urn,ﬁent.
Ehfough the Commander-in-Chief, Pacific to the Coﬁmander, Military
‘Assistance Command, Vietnam for Fhe‘nécessary information, The
1 basic source of informatién, Mi]igary Assiétanée‘Command,.Vietnam,
| was the same as before the hérBicidé shortage, but the commaﬁd
channel, as opposed to the logisticélichanné&, was now utilized ih

furhishing the information to the top decision-making level within

the Department of DefenseT1' Tﬁis method.facilitated the passage of
information and provided gﬁ ﬁhe Office of the Secretary of Defense
fecommended requirements for herbicides by the Joint Chiefs of Staff,
? The Department of Air Foréénfuﬁction of exe?cising supply management

i for herbicides did not change once the requirements and policies were

established by the Secretary of Defensc, ' The Production Services

Directorate also utilized the expertise of the Department of Army

ﬁ&th regard to herbicide ageﬁt characteristics and construction

techniques for production facilities,

By centralizing the:décision-making process Iin the QOffice

of the Secretary pf Defense, the responsibilities of the Departments

| : 1Ap arently, the operating personnel in Vietnam were not

' fully aware of the magnitude of the herbicide shortage until late
1966, The author has discussed this with the former Chief, Chemical
Operations Division, U.S, Military Assistance Command, Vietnam, whao
stated that he became aware of significant herbicide shortages only
after the Joint Chiefs of Staff and CINCPAC requested requirements
idata in November and December 1966. The seriousness with which the
Military Assistnace Command considered this shortage is reflected by

' the éddition, on December 20, 1966, of herbicides to the list of

éritical materials included in the FLAGPOLE list. . This listing of
-materials in short supply, code named FLAGPOLE, was considéred eg-
‘sential for operations in Vietnam and all possible assistance to
eliminate these shortages was requested of the Joint Chiefs of Staff.

o
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of Army and Air Force could be coordinated and dlrected to meet the
herbicide requirements as determined by the Joint Chiefs of Staff,

_ Centralizatlon of the decision—making process in this instance was

~in keeping with Secretary McNamara's philosophy of managing the

' Department of Defense, : o ; ) 8

Too often responsibility and authorliy have been so
fragmented by overlapping and diffused organizational arrange-
ments within the Department as to make jt virtually impossible
to pinpoint responsibility. In such situations decentrallza-
tion of decision-making authority is unwise, if not’ impossible, S o8
As a matter of fact s in these circumstances decisions must be
made at higher levcls in the Departwent--often at ‘the very
top--~becausc no one else has the clecar authority to make them,I,

Also, negotlations with other federal agencies was facilitated
by hawlng the decision-maklng process ecntrallzed at the leVel of the

Offlce of the Secretary of Defense.

Other Federal Apencies Involved

The Office of Emergency Preparedness and the Business and
Defenge Services Admlnistratlon, DepartmenL of Commerce werelconcerned
primarlly with the’ establishment of prlorltles and production capabil=
ities., The Departments of Interior and‘Agricu]ture, Federal

Communications Commission, Interstate Commerce Commission and the

General Services Administration acted as claimant agencles for

:herbicides. It was the mission of these latter agencies to determine

the herbic1de requlrements of the civ11ian sector and to evaludte f -f7f

the impacc of shortagesq

1Robert S. McNamara, "Managing the Department of Defense "
Civil Service Journal, Aprll-June 1964, p. 5.
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The Office of Fmergency Preparedness provides assistance and

advice to the President in coordinating and determining policy for

all emergency preparedness activities of the Government, This
responsibility 1nc1udes developing policy guidance in the use of
avai]1ble resources, the requirements that might be levied against

these resources under-Varibus emergency situations, and the develbp-

ment of a system for reaching central program decisions for the use

of resources under emergency conditions.l This Office also controls
programs authorized by the Defense Production Act. The gtatutory
authority for the Office of Emergency Preparedness to be’ involved

in decisions affecting the distribution of herbicides is well

'established. Added'émphasis was given when the Secretary of

Agriculturé ufged thé Director, Office of Fmergency Preparedness to

“"assume Federal Government leadership in initiating steps relatlve

to the shortage of the Herbicides 2,4-D and 2,4,5-T, "2

In exercising this leadership,the Office of Emergency
Preparcdness worked closely and in coordination with the Business and

Defense Services Administration, an operating unit of the Department

1Genera1 Services Administration, Office of the Federal
Register, National Archives and Records Servlce, United States
Government Organization Manual 1968-69 (Washington, D. C.. Govern-
ment Printing Office, June 1, 1968), pp. 66-67,

2Letter from Seeretary of Agriculture to Director Office
of Emergency Preparednéss, January 26, 1967

sk
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of Commerce,l Functions of this organization that relate to the

prdblems of this study are:

1. 'Assure the achievement of military and atomic energy
programs by channeling, where necessary, the materials and
products required therefore 'in accordance with the pro-

visions of the Defense Production Act of 1950, as amended,

2. Insure thégdevelopment of practical mobilization Programs
by ascertalning the production potential of the indusirial
economy as related to materials, products and facilities,

.. for defense supporting and essetitial civilian needs, for

" which the Department of Commerce is the cognizant agency.

3. Except as otherwise provided by law or Executive Order,
establish the Business and Defense Services Administration
as the logical point in Govermment for representation of the
domestic interests of business and industry in their
relations with other governmental ageucies, ]
4, Provide other departments and agencies of the Executive
Branch and the Congress with required information and
judgment concerning the viewpoints and interests of business:
and industry, - - '

5. Obtain the views and advice of business through the

establishment of, and consultation with, industry councils

‘and industry advisory committees, and through cooperation

with trade associations, 2

It was through the Business and Defense Services Administration
that the government directed the output of herbicide production into

military channels, Further, this administration dealt with the

- chemical producers, providing them with demand data and obtaining

o lInterview with Mr. Albert S. Sanders, Jr., Deputy Chief,
Materials Policy Division, National Resources Analysis Center,
Office of Emergency Preparedness, December 16, 1968,

_ 2y, s, Department of Commerce,'OrgdnizaEion and Functions of
the Business and Defenso Services Administration (Washingtom, D. C,:
October 1, 1953), pp.2-3.
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fron them snpply capabilities. The close worklng relationship
established between industry and the Business and Defense Serv1ce"
Administration facilitated the acquisition by the govermment of the
individual indnstria] production data for Orange and White. This
information was essential in assessing the magnitude of the herbicide
shortage.l The Business and Defense Services Adn@nistration‘aISOVf
determined that the herbicide producers were relnétant'to enpand
their capacity with their own funds to meet'rhe increased military

demands ,unless they were gilven assurances that the defense procure-

ment would continue for several years.2

The findings of the‘Départment of Agriculture were the most .

- important of the other federal agencies, representing claimants

within the civilian sector for herbicides. ' In analyzing the shortages
of 2,4-D and 2,4,5-T, the Department of Agriculture estimated that

there would o an "unrest among all farmers and ranchers" who needed

- these herbicides but would be unablc to obtain them, and stated that

living with this-51¢uat10n would be "difficult for the Administration n3

While agrlculture uses about one-half of the total domestic production

of 2,4,5-T, prlncipally on rangeland in Texas and adjoining states,

1Inr_erview with Miss Lewis, op. cit.

2Letter from Dlrector, Office of Emergency Preparedness to

Assistant Secretary of Defense (Installations and Logistics), October
9, 1966, ; : -

3Letter from Secretary of. Agriculture to Director, Office of
Emergency Preparedness, August 4, 1967,

D
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it was believed thaL shortagee of this chemical for up to a year
could be tolerated This shortage might reduce beef produrtion and
‘result in beef prices slightly higher to the consumer, A shortage

of 2,4-D would have an even greater impact on agriculture, Agriculture

uses about 60 percent of the total domestic production, principally
for controlling weeds in corn, wheat, and other small graiﬁs. With L
a twenty percent shortége, the Department of Agriculture estimated

"that the cost to farmers would be $70-75 million in additional

- production expenses,"1’

Investigation by other federal agencies revealed varying.
requirements for 2,4-D and 2,4, 5-T in their claimant sectors.
Shortages in other sectors would not’ be as setious.as in agriculﬁure.
While large quantities of 2,4,5-T are used for right-of-way clearance.
along railroads andfpowerlines, éuspénsion of clearing for twelve to
eighteen months would not serious]y affect operations. There was
considerable concern expressed for the small chemical formulator and
apollcator, who, because of a shortage of these chemlcals, could

suffer an extensive business loss or be forced out of business.2

The impact of herbicide shortages on the ecivilian sector would

have to be taken into consideration in the decision-making process for

meeting the military demand and alleviating the herbicide shortage,

11bid,

2Interv1ew with Miss Lewis op, cit,
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The questi&n ot the relative utility of a commodity in the civilian

sector versus the military sector would have to be addressed. R

The organization for managing the herbicide pProgram at the

defense leﬁel was examined to determine the means used for the

decision-making process, The Office of the Secretary of Defense
dchieved cehtralizéd control by éstablishing program management ‘ 5i"j

within the Directorate for Production Services., The statutory

authority for controlling the:distribution of herbicide resources ' ‘V';

':; was the Defense Production;Act.' In implementing this act, two

| other federal agencies performed major roles, the Office of Emergency.

| Préparedness and the Business and Defense Services Administration,

Thé:Department_of Agriculture, representing the major civilian sector

;;- claimant for herbicidesghgxpressed concern with any extended

. curtailment of herbicides for agriculture.

'
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o CHAPTER IV o

ANLYLSIS OF THE HERBICiDE MANAGEMENT PROCESS
Lo ' '
A military herbicide requirement of approximately 2,600,000

gallons for 1966, increasing to about 10 »000,000 gallons for ]968

has been identlfled _ Production was not sufficient to meet this

increased demand, The organization within the Department of Defense

for the herbicide decision~making process, as well as the interaction

with other federal agencies,has been examined. The purpose:ef this

chapter is to investigate and analyae the alternatives developed for

allev1ating the herbicide shortage and - to evaluate the decision-

i making process, con31der1ng the dec151ons ad0pted and their impact

on herbicide operationb in South Vietnam.

The proﬂlem consisted of acquirlng, in the shoft'run the é

max imum amount o
1

productlon expanded to meet the long run civilian and military

£ herbicide tonmintainnulltary operations until

demands, Dec151bns would be required-te curtail the amount of

: herbmc1dc avallable for civ11ian use and to establish the means to

\
N |
expandgproduction.
. :

|

Alternatlves for Meeting Herblclde Requirement s

The only a]ternatlve for meeting the demand both civilian

~and military, on g contlnulng basis was the expansion of herbicide

productlon fac1lities. It was estimated that the englneering and

‘constructlon of new fac111t1es w0u1d require from eighteen to
| H .
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twenty~-four months.l Before exploring this aspect of the problem,

an examination will_be que of the alternatives considered and the
| .
course of action adopted: to meet the military demand for herbicide

until additional produciﬂon became available, The alternatives
o

considered were:2

1,  The reduction of Orange app]lCdtlon rates from three
gallons per acre to two gallons per acre,

2. The dilution of Orange with diescl oil in a 50-50
mixture and appliced at three gallons per acre,

3. The usec dfiZ,th at three gallons per acre,>
4. The use‘df Whitc as a complement to Orangef

5. Allocation of part, or all of the domestlc production
| of Orange Lo the military,

Either of the flqst two alternatlves would essentially double
the COVQrage obtained from the available Orange, and, in effect, meet
the military requirements for 1967-and 1968, Either of these two

alternatives in eombinatqon with alternaleeq three or four would
- |

YLetter from the Dow Chemical Company to the Director of CBR
and Nuclear Operations, OACSFOR Headquarters, Department of the
Army, February 24, 1967

2The author was assigned to Headquarters, Department of the
Army, during the time when decisions to.alleviate the herbicide
shortapge were formulated and made. The background material, except
where otherwise noted, is “from his own notes and recollection.'

3The Department of AgrlcuICure urged adoption of either
alternative one or two. Based on agricultural spray applications in
the United States, it was felt that threc gallons of undiluted
Orange per acre greatly exceeded the amount of herbicide required to
cause defoliation,  The use of 2,4-D was hot encouraged by the
Department of Agrlculture because of its important agricultural
applicatlonsn
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meet both thc_1967 and 1968 military requirement and provide some
Orange for civilienchnsnmption. Regardless of which alternative
was adopted, it appeared that allocation of Orange production would
be required to assure that the military received adequate supplies,

The defensei&ecision—makers asked the Military Assistance
Command, Vietnam for conments on theSe'elternatiVes that wouid alter
| their operating procedures. The personncl in Vietnam replied that

'any‘alternative_changing.the application rate from three gallons of

undiluted Orangc per acre was unacceptable, Their reasons were that

experience in Victnam, as well as the test program conducted in Thailand

by personnel from Fort Detrick, showed .that maximum leaf fall and
‘ ?duration.of defoliatiqn was obtained at this application rate. Shorter
duration:cf defoiiation would necessitaterrespraying more often,
Because of the need tn respray more often, these alternatives would .
not, in the long run, result in any significant overall decrease inl
herbicide requirements; 'In fact, sortie requirements would increase,
subjectlng the air crens to a greater nazard from enemy ground fire
rland increasing the cost, |
In proposing the use of 2,4-D, it was suggested that by
“spraying this chemiedl en targets containing primarily broad leaf
_vegetation, defoliation response would not greatly suffer, This
~alternative also was not acceptable to the operating perscnnel in
; Vietnam; Their objections were that the majority of the areas for

; defollation contained a variety of vegetation species and the

efficiency of defoliation would suffer by using only

“\‘14[




“avallability met their demand. The Military Assistance Command had : , i%

‘defoliation,2 White, being slower acting and the duration of
with Orange in the long run,3

~and to more closely meet the herBicide requirement, preemption of all

‘cacodylic acid, is used in South Vietnam,
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2,4"'1’«1

White was accepted as a complement until such time as Orange s

applied limited quantities of White and observed that leaf fall was
several weeks slower than with Orange;‘ However, once leaf fall : : pf?
occurred, defoliation was comparable to areas sprayed with Orange, al-

though insufficient time had elapsed to observe the duration of ; it

defoliation unkndwh, " was not considered to be fully interchangeabie ‘ i

e e St

To satisfy the,objections of the Military Assistance Command

Orangeappoﬁuctiou; éuﬁﬁigmented with White, would be required, A

recommendation to this effect, as well as the necgssity‘for'the ‘ i

Department of Defense to undertake a program for éreating new capacity

for the production of Orange, was presented to the Secretary of Defense, S

Iyhile 2,4~D is effective on broad leaf species, and. 2,4,5~T
is effective on woody species, neither, as well as White, 1s ef-
fective grass control agents. For this purposc, Agent Blue,

2Interview with Lieutenant Colonel Philip L. Boster, January | :
10, 1968. ‘Colonel Boster was assigned to the Chemical Operations _ :
Division, Military Assistance Command, Vietnam, 1966-1967. i '

3fhere did remain a continuing requirement for small quantities ' it
of White for use in areas where Orange, due to its volatility could : i
evaporate and the vapors be deposited on nearby crops. The active : Lo
ingredients of White are non-volatile, and therefore there is no
vapor hazard associated with its use,

o)
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EApproved by Secretary McNamara, this fecommendation and a statement
.of'the military'requirements for herbicide was furnished on February
16, 1967 to the DlrecLor, Office of Emergency Preparedness. !l
I
|
|
the Directorate for-Peructlon Services carcfully reviewed the
herbicide réquirements, Jjustification, and rationale proﬁided by the

Military Assistance Command.2 Requirements were based on the

estimated sortie rate. The justification fUL defoliation was its

saving of the lives of military personnel by exposing enemy positions.,3

Whether the defense decision-makers disputed the requirements, or
were in a poéition to, with Secretary McNamara's stated policy that
" "General Westmoreland s military requirements would be met,” is

unknown.4 However, there is evidence that the herbicide requirements

were overstated.

In 1966;the estimated sortie rate was 1,0 per alrcraft per

day, while the 1968 herbicide requirement was evidentaly calculated

‘ lLetter from Secretary of Defense to Director, Office of
Fmergency Preparedness, February 16, 1967,

2Interview with Mr. Carl Rolle, op; cit,

_ 330hn Maffre, "Pentagon Drafts Plaut to Make Viet Defolldnt "
The Washington Post, July 18 1968, p. G6,

b4y

p. 83,

In preparing this recommendation for the Secretary of Dofenso,

» S, Copgress, House, Cqmmittee on Armed Services, op. cit.,
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. on a sortie raté of_1.3 per alrcraft per dayll ‘fo support an
increaged average sortie rate of 1.2 instead of 1,0 for tﬁgnty-four
.aircraft, about§1,75 million galléns more of herbicide are required
anngally. A redenﬁ letter to the Aséistaht Secretary of Defense for
Inséallations and Ldgistics_contendsythat the military herbicide

requirement has decreased--or was overstated, as no evidence has

been uncovered of any decrease in the number of spray aircraft in -
i : .

Sou?h Vietnam,
| In the fall of 1966, the annual requirement of Orange
is believed to have been in the area of 10 million gallons,
| &« & + JAt that fime, and up through the current contracts
which were started in June 1968, the Government apparently
has contracted for as much of this requirement as possible,
The current contracts expire in February 1969, with three
months option on the part of the Government to extend at
the same rate of production for an additional three months
period or through May 1969.

: The producers have now received telegrams stating that
the contract period will be extended through August 1969,
instead of expiring at the end of February 1969, although
the contract amounts will remain the same. This will have
the effect of reducing shipments during this period to
approximately 607 of the contract delivery rate,

i The purpose of mentioning a possible overstatement of
requirements is not to criticize those that developed the requirements

or the defense decision-makers for accepting them, Rather, it is

l1n 1966, with seven aircraft, 2,600,000 gallons of herbicide
wergfdisPensed. In 1968, with twenty-four aircraft, the herbicide
requirement was 10,000,000 gallons, Computing the sortie rate on a
365 day year results in 1.0 for 1966 and 1.2 for 1968. '

1 .
;; 2Letter from Sellers. ° e+ <5 Op. cit, By e*tending the
contract period without any increase in total quantity delivered,

the Pepartment of Defénse reduced the monthly herbicide demand placed
on the producers,

)
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emphaslze the difficulty of the decision-maker to critically review

informatlon based on operating conditions 10,000 miles distant
desPiLc the present sophistlcatcd means of tclecommunications.

Effedtlve planning requires the decision-maker to have available to

him nqt only an understanding of objectives: but aiso an understandihg

of the‘plannlng premlses to achieve these objectives,l Whether this ‘ '.‘.
1

informatlon in sufficient detail, was available to the defense
dec1suon-maker is questlonable.
‘ i

Several meetrngs of representatlves of the Office of Emergency

Preparedness, the BusineSs and Defense Services Administration and

the Departments of Defense and Agriculture were held in late February
;1967 td determine feasible actions for meeting the military herbicide
requir ments stated by the Secretary of Defense.z These meetinbs

.result d in a recommcndation to, and apptoval by, the Director,

Office 0f Emergency Preparedness, that the producers of Orange and
|

White be issued military priority orders for these chemicals to the

full extent of their capability to producc.3 These orders, under
the provisions of Section 101.(a), Defense Production Act, were
furnighed the chemical producers on March 24, 1967 by the Busincss of

Defense Services Ad_ministration.4 This 100 percent preemption of

: lAnthony, op. cit;, p. 152,

 2Letter from Director, Office of Emecrgency Preparedness to
Acting Secretary of Commerce, March 20, 1967. - git

3Letter from Director, Office of Emergency Preparedness to o
Secretary of Defense, March 20, 1967,

4Telephone interview with Mr., R, A, Hickman, Director of
Government Marketlng, the Dow Chemical Company, October 25, 1968.

X
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production waé to remain in effect:until December. 31, 1967.1 The
President wds informed of this action and also that adverse reactions
from farmers and ranchers might ensue as shortages in the civilian
sector developed,? These reactions did not develop and will be
discussed later, %-
In impleﬁe%ting the Defense Production Act, éllocations of
herbicides in the ;ivilian sector wcreiavoided, alﬁhough allocationé
had been recommended by the Secretary 6f Agriculture,3 This actioﬁ
was not compatible with tﬁc "guns and butter" policy followed by the
Government: in coﬂdgcting the Vietnam poﬁflict. The milifary demand
for Orange was so large that it could absorb the entire production
capacity during 1967. Rather than attempt the difficﬁlt determina-
tion of which of the civilian sectors had the greatesﬁ need for this
chemical, and then mdet this civilian demand at the expense of the
military demand, producers were given mllltary prlority orders to
their maximum capablﬂlty to producé. By completely remcving the

. |
product from the'civﬂlian'seétor, allbbation was avoided.

i .

Perhaps the qnly other instance that a consumable.civilian

' commodity had been completely removed from the market to meet

; : j
1Letter from Director, Office of Emergency Preparedness to
Adminlstrator Business and Defense Services Administration, March 6,
20ffice of Emergency Preparedncss Sunmary of Correspondence,
cit., p. 3.

SLetter from Secretary of Agriculture to Director, Office of
Emergency Preparednéss, January 26, 1967,

o
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l , : : =

milita;y requirements occurred during World War II. During that war, - : LW.

H X i ‘
the GoYernment dlrected the entire output of nylon yarn to essential

i

.
\ . :
i

i
; Lo A chronologicql listing of thq signiflcant events, from the

| military needs.

first indlchtion of a\possxble herbicide shortage to the preemytion . g _:V
‘ \ : s :

‘of pwoduction, is 1nf¢rmative in deLectlng the progress in reaching

~a deci81on.‘
|

i July 1966--First indication by the Business and Defense _ :
Services Administration of a possible shortage of herbicides.

October 1964--Pre11minary estimate of herbic1de pro-
‘duction capacity completed, Office of Emergency Preparedness
requested Department of Defensec to provide the military require-
ment and other federal ‘agencies to provide their claimant
requirements.,

November 1966-~Initial Department of Defense herbicide
requirement furnished to the Office of Fmergency Preparedness,

Decembcr 1966-~Updated estimate of preduction capacity L
developed. Department of Defense herbicide requirement revised, ot st

Janvary 1967--Claimant agencies rcquirements furnished to
the Office of Emergency Preparedness, Office of Emergency
Preparedness requested Department of Defense to expedite updated
requ;rements 1nformation.

February 1967--Revised Department of Defense requirements
furnished to the Office of Emergency Preparedness, Department
. of Defense réquested that all productlon of Orange be for
military use.;

i March 19 7h-Dec1sion to preempt entire production of Orange
.-and White made by the Office of Emergency Preparedness. Chemical
Producers notified to grovide 100 percent of production to the
Department oﬁ.Defense

‘ B
i

1y, s. Tariff Commlssion, Textile D]VlSIOn, Nylon and Other
Noncellulosic Synthetilc Fibers (Washington, D. C. Government
Printing QOffice, 1947), p. 457.

20ffice of Emergoncy Preparedness, Summary of Correspondenco o
. ; .y 0“. Cjta, pp 1 3 ] . " B:
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Eight months elapsed from the initial indication of g
herbicide shortage to preemption of production, The length of time
required to reach a gecialon provides strong support for those that

argue that the government way of doing things is often slow and

inefflciqnt 1 7 ?

'The lack of ¢0mplcte information best characteriyes the reason

for slowness in reachlng this decision. Incomplete and-changing

production figures,-incomplete knowledge of the civilian demand and

the impact ot‘shortaées in this sector, an apparent change in the
: I

military requlrcments between November 1966 and February 1967, all
contrlbuted to the delay. Perhaps the key element in prolonging the
dec1510u-mak1ng proceas was the apparent change in military require-
ments, W1th1n la month following the Department of Defense revised
requiromeots 1n£ormatmon, the dtc151on to preempt production was made
. and implemcnted The dec1sion~making process was necessarily slow,.
due to the need for thoroughness, but once firm information was

: I
The decision to preempt production involved several federal

available, a decision wds rapidly reached,

’ agenc&es,with the Office of Emergency Preparedness playing the major
i _ % :

role.| The decision apdimeans to expand herbicide production

facilitiep wéreperformed by the Department of Defense, The Office

'of:Producti&n Servioos exércised centralized control and prepared

1recommundatﬂons for the Secretary of Defensc to accomplish this action.

} 1U S. IndusL ial College of the Armed Forces, National
SGCUrmty Management, Management: Concepts and Practice. Edited by

Fred K. Brown (Washlnéton: ICAF, 1967), p. 235.
I ' i
N o | S
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When the problem of expanding production facilities is
addfesscd,several significant problems develop, One of the most
important is the determination of who will construct the facilities,
which 1s dependent, among other factors, on expected demand, life of

the facilities, costs, and financing. One of the most troublesome

and interrelated is financing. The means available when the govern-

ment desires such expansion are total private financing, total

government financing, or a combination. From the government's

viewpaint the policy of private financing, with complete acceptance

of risks, usually is preférred. If the private sector is unwilling
or unable to assume the total riék, then a mecans of sharing the risk,
such as indemnification by the govermment in the event of program

cancellation, is warranted., If the private scclor will not accept

-thesce methods, or it is more advantageous to the government, then

. total government financing and ownership is necessary, The published

.

- Department of Defense policy for industrial. facility expansion states

in part:

It is the policy of the Departiment of Defense to minimize
Government ownership of industrial facilities insofar as pos-
sible in consonance with the need to assure economical support -
of essenﬁial défense Yroduction, maintenance, and research and
developmgnt programs. '

The Department of Defense managers havc attested to this

policy, among'them the Assistant Secretaky of the Air Force for

v

1Department of Defense Directive 4275.5, "Industrlal Fac1lity

" Expansion and Replacement " November 14, 1966, p. 5.
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Installations and Logistics:

Our basic policy is that industry will provide all
facilities needed to support defensc production programs,
‘Like all policies, however, provisions are made for
exceptions-~in' this case, for situations involving high-risk
defense programs impracticable for industry to support, and
where substantial cost savings can be obtained,

Adhering to this policy, the Department bf.Defense.attemptéd
to obtain herbicide facility expansion through total private financing.
The producers wére‘uﬁwiiling to undertake this expansion because of
the uncertainties assoclated with the Vietnam conflict. Their market
forecasts did not indicate that the civilian demand would be avail~

‘iable to utilize the expanded facilities following cessation of

\ o ' _
Thosti]ities.2 The uncertainties of facllity expansion confronting
all industry to support the Vietnam conflict were known to defense
managefS‘aﬁdrthe necessity for government support was recognized.
The Assistant Secretary of Defense for Installations and Logistics
stated: -

To the extent that current iihcilitiegjbroblems stem from
the need to support our operations in Vietnam, I can recognize
the uncertaintics which cause your companies to hesitate to
make substantial capital investments for increased production
capacity. In such instances, the Department of Defense is
prepared to work out an equitable arrangement whereby we would

assume a share of the financial burden,

Unable to induce the producers to undertake facility expansion

IRobert H, Charles, Assistant Secretary of the Air Force for
Installations and Logistics, address at Annual Meeting of the Forging

Industry Association, White Sulphur Springs, West Virginia, May 26, 1967.

glnterview with Mr. Carl Rolle, op. cit.

3paul R. Ignatius, Assistant Secretary of Defense for Instal=-
lations and Logistics, address before the American Forging Association,
Chicago, Illinois, November 16, 1966,
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;_On their own, the Secretary of Defense on February 16, 1967 directed f L I

' the Secretary of the Army to prepare a facilities plan to produce | _‘?;”

eight millipn gallons of Orange annually, This production would

i include 2,44D, 2,4,5-T and the critical.intermédiate, tetrachloro-

- benzene (TCBY .1 1t was believed that the conversion of an existing

government facility would be the quickest and most economical method, : o

| but the Army was permitted td'investigate other means, 2 'Tﬁe Army | :F
| i i L : ‘ .

|

i

respénse; fIrnished oﬁ'ﬁ;y 25, 1967, provided three alternatives for

i‘;.expaﬁsibﬁ o Orange_production.‘

S ohaloa complete government;owned;_contractor operated (GOCO)
N faciliQy to produce TCB, 2,4-D, 2,4,5-T and the finished Orange,

i :

o 2} Multi-year procurement contracts for Orange, as an

inducement for induitry expansion, Industry could amortize

; lth¢?r gapital investment over a three year period. In the event
conmtira

would

ts were cancelled in less than three years, the contractor

e Indemnified.!

3. A GOCO facility to produce 2,4-D, 2,4,5«T and Orange : “éﬁ
wiﬁq multi-year procurement contracts for TCB., The procurement : @
contracts would be am inducement f£dr industry expansion of TCB
production and would provide for indemnification in the event
of dontract cancellation,

_ '1Hhe!11mitation on 2,4,5-T production was not only facility
| capacity Put!availability of TCB., The only producers of TCB in the

\ United States are the Dow Chemical Company, which consumes its entire ﬁ
5 output,:aEd Hooker Chemical Company, which sells its output to other S
.| firms far| the production of, among other things, 2,4,5-T. i

ZMemorandum for the Record, "Production of 'Orange' Herbicide,"
- Directoriate for Production Services, Assistant Secretary of Defense
for Insﬁallafious and Logistics, November 14, 1968. (Typewritten,), p.4.

. - 38taff Study, "Production of Herbicide, Orange," prepared by 4
|Edgewood Arsenal, Maryland, undated, (Typewritten.) This study formed -
‘the basiis|of: the Army reply to the Secretary of Defense for facility :
expansion|to: produce Orange.

1l
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: An analysis of thesec altermatives led the defense decision-
makers to adopt the third proposal, primarily beCause it was eetimated
to be the least costly.1 Also, the problem of the government producing

TCB would be avoided. This chemical is extremely dlfficult to produce;

furthermore, the government would have no'use for the’ many by products

: which are obtained, 2 There were other- advantages in adopting this

alternative. The government would own a production faci]ity for

2 4-D, 2,4,5-T aad Orange, a facility with a mission similar to

‘government owned ammunition plants, When‘the_requirement for herbicide

operations in South Vietnam terminated, the plant could be placed in
a standby condition, 1In the event of future military requifements
for herbicide, the'facility could be: placed in production. Because

of the disPerity between wartime military requirements and peacetime

. consumption|of ammunltion, government ownersh:p of this industrial
‘ capacity%is necessary.3 The same reasonlng applles to herbicidesn

‘ By'having a | GOoCo facility,'the problem of ‘surpluses could be circum-

vented., Not being committed to production contracts with industry,

‘production in the GOCO fac111ty could rapidly adapt to changing

Imilitary'requirements, as will occur with the cessation of hostilitles

w‘~[‘
1Inﬁerview with Mr: Carl Rolle, Op. cit

2Memorandum for Re&ord "Production of 'Orange' Herbicide "

‘op.cit., p.‘4.

3U. S Industrial College of the Armed Forces, National

'SeCUrity Management Production for Defense, by Harry B. Yoshpe and

Charles F. Franke (Washlngton' ICAF, 1968), p. 49.

ecaniap Lk

L g ety e S ST B ot e AaBe f2 s e SR e RN

R iz,

e

‘
it
|




56

in Vietném. Further, the GOCO facility would avoid unnecessary

indﬁ??rial expansion beyond thé civilian market requirements, ‘if one
orft%s cheﬁical firms had undertaken expansion with government assist-
anée; these new, more efficient facilities may have placéd the owners

In ajposition to capture the majority of the civilian market,

! .
. Il
|

The Army reco#nized these advantages, but recomnended the .
alte%native of muIti-&car procurement contracts for Orange. The
major reason for this. recommendation was that production would Be
obtaincd nearly one year sSooner, The Army also stated that this
meth@d fulfilled the Department of Defense policy of procuring from
indu$trlal sources, !

Apparently, tﬂe decision made by the Sécretary of Defense was

baseﬁ on the. least cost,rather than the least time to acquire

o f

.prod¢ction. AdmiLted{y, both cost and time were estimates and

aubjéct to interpretgtion by. the décisfon-makers, If the‘lower cost
| - i + i . . A

of the GOCO Orange faéility is accepted, then the decision is in

‘agréément with the Department of Defense policy for industrial
facifity expéusionﬂ;,Facilities may be provided by the Depaftment of
Defeﬁse when it will "result in substantial]y lower cost to the

GOVei'nmcnt."2 The decision By thé Secretary of Defense to create

; 1Staff Study, vproduction of Herbicide, Orange,” op. éit.z
Anriex 2, Ly - ‘§ . ;

. 2Departmént of Defense bi#ectivé 4275.5, op._cit,, p. 8.
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a new capacity for Orange by construction of a GOCOnfaciIity was made

on July 31, 1967. The Army was directed to undertake this project at

.anlestimated_cosf of nearly twenty million dollars. - Production from
thﬁs facility:is scheduled to commence in August 1969,1

Other Considerations

The factors, other than operaLlonaI c0n51derations, Jnfluenélng
thF decision-making process were the potentlal impact of herbicide
shprtages in the civilian sector, the logistic guidance for sup~
po%ting the Vietnam conflict, and government expenditures to support
fa?ility expansion. Of these, shortages in the civillan-agriculture-
segtor posed the greatest concern, During World War II and the Kérean
Wé%, programmiﬁg the optimum ratio between military and civilian

products was difficult,?

© One of the justifications for the defoliation program by the

De?artment of Defense was the saving of lives, Hitch and McKean have |

-

noted that, “there is no generally acceptable method for valuing human

1i§es."3 On the other hand, the Department of Agriculture estimated the
anﬁual economic losses to agriculture would be in excess of seventy

mi#lion dollars from a shortage of herbicide, Given these conditions,

IMemorandum for Record, "Production of 'Orange' Herbicide,"
g >

2; cit., pp. 4 3.

21CAY, Production for Defense, op. cit., pp.. 152155,

3Charles J. . Hitch and Roland N. McKoan ‘The Economics of
Defense in the Nucléar Age (Cambridge, Mass,: Harvard University
Préss, 1960), Pe 18$ o :
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decision-makers were forced to a subjectivc determination of the
'1ity of military;versus civilian requirements. FOL herblcides,
military requirement was considered more 1mportant.

Despite the;concern expressed"by the:Seeretary-of.AgriCU1tnre,,
erlous shortage ef 2,4-D_for agricnlturel use”did not deveiop.
embargo on the export of this ehemeal‘was considered as a means
retaining maximum quantities in the United Stetes. .At the urging

the Business and Defense Services Administration, this was not ‘ _ B

pted ; Rather, pqovisions were made for the duty free'import,

nly from Canadian sources, of Z,A-D.1 The Armed Services

eurement Regulation provides for duty free imports. ‘Emergency
chases of war materials from foreign sources is authorized when.

re iS‘a shortage of domestic sUpply and the materials are
sidered necessary for the adequate maintenance of the armed

v1ces.2 The Defense Department authorized the duty free 1mport ‘fy

L]

2, 4-D to satisfy, in part, the milltary requirement freeing

estic production for civilian use.: With the exception of a limited
. \ i ’
ndmber of the smaller herbicide formulators and applicators, dependent

Ll . upon 2, 4 5~T, the herbicide shortage does not appear to have had a. o i
?\ o ‘ | | '

seriouslimpact on the civilian sector.3
|

1Interview with MlSS Jane Lewis, op. cit,

2Department: of\Defense, Armed Services Procurement Regulation D
-Lthe 1965 Edition (Washington: U. S. Government Printing Office,:
11965), p. 631. The authority for these duty free imports is Schedule
'8, Part\B Item No. 83?, Tariff Schedules of the United States.

3Interview w1t+ MlSS Jane Lewis, op. cit.’
|
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The Department of Defense logistic guidance for the Vietnam

conflict was based on the cessation of hostlllties at the end of the

flscal year under consideration. This guidance reduced unobligated

1ces* prevented large inventories and decreased the requirements

torage facilities. However,if a Department of Defense policy that

proj cLed an end to the Vietnam conflict further ahead than the next
fiscal year might well have induced greater private'financing of
facility e#pansion.' If this policy attracted the chemical producers,

\ . v Co
the Aefense decision-makers would then have had a feasible alternative

terbicide facility expansion at a considerable savings to the

nment
‘ i :
Cost and time to establish production facilities were major

derations of the defense decision-makers, A decision criterion

of least cost for the expansion of Orange production was selected by

the defense decision-makers, The construction of the GOCO Orange

1ty, with multi- year procurement contracts for TCB, while estl-

mated to be lower in cost to the government, wes not the fastest means'”

hlevang expanslon. The multi-ycar contrdcts for Oramge were

ated to be festerlby one year than the method - selected

.f‘

Evaluation of Decisions to- Satlsfy Mllitary Requirements

|
The dec1sion-meking process resulted in two decisions to

iate the herbicidn shortage. The first decision, preempting

e and Whlte productlon for military use, was a decision involv1ng

epartment of Deiepse and other federal agencies, sThe,aecqnd

rt

ion, the means fe# expandiné Orehgefproduction, was within the
. i . I . ‘
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Department of Defense. Greenwood, in discussing the control theory

‘of ma?agement, notes that "organizational control is achieved by
estab 1ishing performance standards and comparing actual performance

W1th these standards,"! For herbicides, providing the required

quantz

Vietnd

met re

feasit
serioy
frqm t

2’4-1)

short

slowne
Depart

requir

facili

Although the decision

proces

provided greater quantities of herbicide for military use,

Ltles of these chemicals to .the operating personnel in South

am was the performance érandard; How well thls standard was
2flects, in part, the correctness of the decisions made.

The decision in March 1967 to preempt production was the only
vle alternative to meet the military demand, Thé fact that

1S shorUages did not develop in the agrlcultural sector resultcd

he relaced decision not to place an embargo on the export of

but rather to import this material duty  free.

These decisions

resulted in;maximum quantities of Orange and White available for the

military and reduced the impact of shortages in the civilian sector.

resolved the problem of providirg, in the

.

run, herbicide for use in South Vietnam, the decision-making

s required excessive time. An earlier decision would have -

The
ss of the decision-making process apparcntly was due to the

ment of Defense. belng unable to quickly resolve the military

ement
i

Theidécision_by the Department of Defense to establish a GOCO

ty waq not the most rapid means of expandlng Orange production.

i ' .

e . . i

I . .

| .
i’

Theori
808

es (Cincinnati, Ohio:

»

South-Western Publlshlng Company, 1965),
|

1William T.:Gr?enWOod Manégemeht and‘drbanlzatioﬁal Behavior -
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|

riny study considered multi-year procurement contracts to be

| . ‘
ry The GOCO facility is scheduled to initiate production in

| 1969, two years following the decision. By October 1968, the
4] ﬁndustry had substantially expanded, voluntarily, the
:fion of 2,4- D and 2 4 5-T.. A firm representing a group of

cide produaers noted°
\ .
By virtue of increases in capacity which individual members
a the domestic industry have made since the time of the Weldon '
5pring. decision,l the domestic industry is now able to produce '
pproximately 38,5 million pounds /8 1 million galloﬂETOf T :
¢id - and 100.0 million pounds /23 5 million gallons7bf D acid
nnually. These figures reflect the current capacity of plants
ocated within the United States of the domestic industry., In
ddition, some members of the domestic industry have plants in
anada which are used to meet requirements of T and D within the

‘United States,

This reflects a substantial increase in the capacity of the
domestic industry to produce both T and D over its capability

-which existed during the latter part of 1966, when the decision

wés made that domestic capacity was 1nsuf£1c1ent to meet demand,

| It does not appear that the defense decision-makers selected

‘ :
the optimum alternative for facility expansion. The chemical producers

demonstrated that herbicide production expansion through in-

¥ is quickeér than the means selected by the Department of
i ; .

Defensc%n Considering that the industry expansion was undertaken

1 IWeldon Spring, approximately thirty miles west of St. Louis,

Misso nl is| the location of the government Orange facility. This

site
Durin
‘cessi

ﬁs used for ‘an Army Ordnance facility during World War II.
'1956~1966,it was used by the Atomic Energy Commission in pro-
g uranium and thorium. The Army selected this site as being

the most economical for the construction of the Orange facility.

| 2LeFter from Sellers. ., . ., op.”cit.
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intarily, one speculates what results could have becn obtained had

Department of Defense negotiated multi~ycar procurement contracts

Orange. Expansion would certainly have occurred sooner, and most

ably at a lower cost to the government,
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