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PREFACE

For almost two decades, the Unlted States Alr Force has
been involved in controversy over its tactical use of herbl-
cides 1n Southeast Asia. The controversy centered first on
the actual employment of herbicides in South Vietnam, then on
the safe disposal of surplus herbicide following the conflict,
and lastly, on whether herbicildes were responsible for health
problems reported among Vietnam veterans. Misinformation and
emotion have characterized the controversy. Thls report was
wrltten in an attempt to clarify and place into a proper per-
spective many lssues of the controversy. '

Thls-manuécript will be submitted for publication in _
American Sclentist, the Journal of Sigme Xi, the sclentiflec
research soclety, :

_ The author 1s a major in the United States Alr Force and
serves as a herblclde specialist for the Department of Defense,
He recelved the Bachelor and Master of Science degrees 1n Agri-
cultural Sclence from the University of Wyoming. The Dootor of
Philosophy degree was obtained in the speclallty of Herbilcide
Physlology from Kansas State University. He has been assocl-
ated with all facets of the Herblcide Orange Program since
1968, He has published two books on the subject and serves as
2 consultant on herbicides and dloxin issues for many govern-
mental agencles. Hls primary research interest 1s in the . envi-
ronmental fate and toxlcology of the phenoxy herblcides and

thelr assoclated dloxln contaminants.

The author acknowledges the suggestlons and advice on sclence
lssues by Mr. Thomas R, Dashiell, Office of the Under Secretary
of Defense for Research and Engineering, and Colonel George D.
Lathrop, USAF, MC, USAF School of Aerospace Medicine. Tinely
contributlons from reviewing the manuscrlipt are also acknow-
ledged from Lt Colonel William H. Wolfe, USAF School of Aero-
space Medlclne, Major Phillip Brown, HQ USAF/SGES, and Major
Rumsey H. Helms, Jr., ACSC. A speclal acknowledgement is
given to Mr. John E. Smlith, ACSC Staff Communications Speclal-
1st, for hls superb editorial assilstance. _ : :



AGENT ORANGE AT THE CROSSROADS OF SCIENCE AND SOCIAL CONCERN
by
"Alvin L. Young

Is Agent Orange responsible for health problems
reported among Vietnam veterans?

The use of ohemicals (herbioides) to oontrol'vegetation
has been one of the most_oontroversial snbjeots arising from.
the Vietnam conflict. The US Air Force applied most of these
herbloides in Jungle areas to clear vegetation from the peri-
meters of military bases and oamps along lines of oommunica-
tion, and in enemy staging areas. The objective was to pro-
vide defollated zones that would reduce ambushes and disrupt
enemy-taotios. The most commonly used "defoliant" was "Agent
Orange," a mixture of two commercial herbicldes widely employ-
ed for a number_of‘years”in brush oontrol:programs'throughont

the United States.

During a five-year period from 1965 to 19?0 the Us Air
Force applied more than 10 million gallons of Agent Orange 1n
South Vietnam, and some two million American military person—
nel served one-year tours.during the same period. Recently.
-many veterans of that era have reported medical problems that
possibly stem from exposure to Agent Orange during their mili-
tary assignments._ Their complaints have ranged frpm tinsling
in the extremities to rare forms of cancer, and sone veterans

have fathered children with birth defects. But overwhelming




scientific data on the toxicology of chemical components in
Agent Orange do not substantiate these clalms. Nevertheless,
the news media has given.intense sympathetic coverage to the
veterans and their medical complaints. In the meantime, the
Veterans Administration and the US Alr Force have been direct-
ed to conduct multimillion“doiiariylong;term studies of mili-
tary personnel allegedly exposed to herbicides in South Viet~
nam from 1962 to 1970. The tssue is whether actual or per- |
celved’ health problems stem from herbicide exposure or |

whether other factors drive the controversy.

. Two key qnestions‘must.be_considered-in_reviewing pre-

sent concerns over Agent Orange. First, why 1s the Agent,p

' Qrange lssue surfacing_lo_years.after:ithwasfused-in_Vietnam?
Second,nvhat,criteria can beiused_to_insure,an objective anal-
ysis of such a complex, controversial,. and politically_sensi-
tive subjeot? One,answerfto;the_first_question'may.be that
presumed health effects from exposure to the.herbicide‘have .
just now appeared or, at 1east have recently been diagnosed
among Vietnam veterans. Another possible answer is that the
general public and Congress have just recently reoognized
the conoerns of Vietnam veterans. and Agent Orange 1s only g
a vehicle to focus those concerns.' Gertainly, the acrimony
and'bitterness over US invoivsment;in‘Vietnam'drove most

" Americans to’ repress memories of that war. RAs%alresuEt

they have tended éither to isnore veterans of the Vietnam'
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era or to relegate them to a lesser status than veterans of
other wars. Recent galns in respectability for Vietnam vet-
erans have coincided with 1noreasing American interest in
health and environmental issues. Thus, the controversy SUr-
rounding Agent Orange has surfaoed primarily because it in-
volves the veterans and herbioides..both:of_which have been
the center of oontroversy.sinoe thej were employed in Viet-

nam.

Health oonoerns‘involving Agent Orange;~its oomponent
herblicides, and the toxic dioxin contaminant 2, 3 7.8-tetra-
.chlorodibenzo-p-dioxin (TCDD) date rrom 1970 | Current inte-

: rest ig merely an extension and popularization of issues first
_publicized in 1970 and again in 1974 A large volume of toxi-
cological data on 2,4 5-trichlorophenoxyacetio acld (2, 4,5-T)
and 2 4-dichlorophenoxyaoetic acid (2, h-D)._the two herbicid-
es Iin Agent Orange, were available during the Tinal years of
us involvement in Vietnam, but woefully inadequate toxicolo-[
gical and environmental data on TCDD precluded resolution of
the issues. Although soientists reoognized that TCDD was .
acutely toxio and teratogenio (birth deformins) in labora-
tory animals, no- studies were available on the effeots or
chronic long-term low-level exposures in lower mammalian
speoies. Furthermore, numerous oooupational exposures to
TCDD were reported during the industrial production of tri—.

chlorophenol but human epidemiologic studies were not




avallable despite documented exposures as early as 1949,

Thus. to resolve'the present controversy. sclentists

- presumably must determine whether they can passess the longe
term effects of exposure to TCDD on the basis of existing
.data and whether the veterans' complaints are consistent
wlth the data. Of course. one ma jor assumption must be that
Us military personnel reporting health effects were probably
exposed to Agent Orange and. hence. to TCDD. But, regard-
less of any reported health effects, a valid.study must ins

clude examination of all-facets_of:theucontroversy;

This requirement poses a dilemma in any attempt to

answer the second question beoause objective analysis de-

pends on such an examination. but there are simply no models

available for analyzing environmental health issues. In

the absence of such models.'examination of recent environ-_

mental crises involving other chemicals can provide a use- '

ful parallel for analyzing the Agent Orange controversy.'i

For example. environmental contamination or "poisoning epi—

sodes during the decade of the seventies involved similar

chemicals, such as chlorinated insecticides (ohlordane. DDT.j;

and mirex), polychlorinated biphenyls (PCBs). and polybro—

[N

- minated biphenyls (PBBs). And most recently. the Love

&5

Canal episode:has received extensive publicity. Analysis

__(? A
5

of these episodes, including reports on PCBs by Hammond (19)

VAN

and Culhane (13), reports on PBBs by Budd et al. (7). and B
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Ember's {(17) assessment of the Love Canal episode, reveals
that these eplsodes share common-characteristics. Apparently,
the public perceives highly'publicizedLenvironmental poisoning
'epissdes es threats to the "quality of life," and. as result
of this perception. the eplsodes lead to: a number of predict-

able events (see Table 1),
.'Nature of Controversies

A controversy involving environmental contamination com--
monly begins with an episodic event a specific instance of
poisoning that arouses public and scientific concern. Such
'an event usually begins with contamination of animals. but its
impact rapidly expands to include humans that may have inadvert-
ently been exposed,to"the chemical Frequently. improper use f
or disposal of the chemical precipitates the event (e - the g
PBB episode, 7). |

Generally, only a few people or 1ivestock are‘actually-
exposed to, or contaminated by, the chemical This small pop-_
ulation however. is an inadequate sgmple for establishing
cause and effect relationships. Nevertheless. concerned indi-
viduals respond to the event with 1ists of observed biologicslj'
effects in animals and adverse phytical symptoms in. humans.'

In most instances. lay persons (including ‘news reporters).' |
local physicians. or biologists complle these lists. and they

ultimately become indicators of adverse erfects o people who



Table 1., Events and Characteristieecof Environmental Poisoning Episodes That'Define

"Quality of Life® Controversies,

Event/Characteristic

Brief Description

Episodic Event
Inadequate Sample Sige
IhadeQuate-Scientific_Data

Intense Media Response :
Inadequate Government Response

Special Interest Groups

Initiation of Lawsuitg

- Advisory Groups R

Unsatisfactory Resolution

An environmental incident involving poisoning
of man and/or livestock.

Episodic events involve ®xposure of small pop-
ulations of people and/or livestock.

Reported symptoms and adverse health effeets

. are inconsistent with scientific data.
Sensational reporting of the episodic event.

The initial failure of government agencies to
respond to public concernms. -

A group of citizens joined by a common concern

to manipulate public and political attitudes
toward an episodic event or chemical,

The threat of legal action in the absence of
a satisfactory resolution of an episodic
event, -~ . ' :

At the request of a lead agency, €.Z., a state
department of health, qualified represant-
atives from all interested parties join in
an advisory.committee to coordinaté research
studies, review results, and offer recommend-

- ations for resolution of isbBmes.

There are no satisfactory methods for appropri=
ate resolution of "quality of life" contro-
versies, -




feel that they or their animals have been "potentially" exposed
to the chemical. Invariably, these lists are not .consistent
with accepted scientifio data because the media and the public
- elther confuse or misunderstand the concepts of dose, exposure,
and chronic and acute effects._ As a result, the public'con—'

cludes that the sclentifie data are inadeguat » and, 1in some

instances (e.g., the Love Canal episode. 1?) it may express

an intense emotional reaction to the scientific data if it sus-~

pects that "ocontrary"” data are wrong or even dishonest.

or course. the episodic event is “news,“ and, as such
it always attracts the local news media. Initial coverage of
the event usually contains many inaccuracies and refleots a
highly emotional orientation. In providing the coverage. the
media compare the 1list of symptoms of a given episodic event
' to symptoms from other similar events in the past or in some
other community. The intensity and duration of coverage de-
pend on the magnitude or nature of the episode and on the num—'
.ber of" people or aninmals exposed to "environmental poisoning.
The media response is further characterized by articles in
ma jor newspapers or on.the evening news, and these articles
are usually followed by'other.articlss containing Wsensational" -
stories in popular magazines (e.g..ﬂTime. Reader's Digest,
Family-Circle, Playboy. and Penthouse). Culmination of the
Intense and frequently inaccurate-oampaignziswmarked by tele- .

vision documentaries_usually'prepared to highlight significant



events or chemlcals. For example, "A Plague on Our Children"
was televised natlonwide on 2 October 1979-by"thequblic~Broad-
casting System in 1ts "NOVA" serles and focused on PCBs, TCDD,
'2;4,5-T, and the Love Canal. Councll for Agricultural Science:
‘and Technology (CAST, 12) reviewed thils documentary and con-
"eluded:
The program was'overloaded nithtinterviews
with emotlonal laymen whosé uneducated
. opinlons about health hazards related to
chemicals would:be expected to induce a
gimilar emotional response ln the_viewer,
- Following the episodic event and intense media coverage.
“numerous local, state. and federal agencies provide immediate

but definitive responses to the storles. Personnel in these

agencles are rarely knowledgeable about the chemicals or the :

incidents. but. after cursory reviews of available information__"

and telephone calls to local scientists, hysicians,_or other L
"experts," they release tentative responses to implied or di-

rect charges of official ineptitude. Frequently. the media .

and the public view these efforts as inadeguate government be-a

‘havior and label the concerned agency as “unresponsive ".

In concluding that the.government“is unresponsive, conij'
cernedleitIZenS‘form §E22£&ln£222£2§E_S£9225'ahd“usually solt=
cit the services of their own "experts.™ Media“coverage‘éhd'%
inquiries to elected government offieia1swﬁrompt”bﬁﬁlid'5555*'

ings on the episodic event, the ‘tragedies suffered by the "



"vietims," and reports by the scientific community and governw
ment officials; The impact_of speclal interest groups.on pub-
lic attitudes and the behavior of government officials has been - |
described by'Ember (17). For example, the LoveICanal Homeown- -
ers Association, a special interest éroup. léunched'aksecarate
epldemiologic study of the Love Canal."et risk" popuiationwend
subeequently used data derived from the study to elicit responw jf
ses from a number of federal agencies and even a Us district

court.

'Fallure to resolve the controversy or to compensate the_
victims of the episodic event soon leads to lawsults against
‘the compehy responsibie for the event,mfor,production_of;the'-
chemical, or for both activities. The real purpose of the law-
sults is to verify the concern of the individuals. Since. the
_ complex nature of the issues precludes their lmmedlate appear- .. ..

ance on court dockets. lawsuits are always "pending."

Many government agenciles, speclal 1interest groups, academic“e
and research 1nstitutions. and concerned citizens become involv-
ed in varlous facets of the chemical episode., = To minimize.the-
confusion.eseociated with so many:"Pxexers.“-thegleadugcvernvw,w
ment agency, usuaily'emstate‘Qealthzdepartmeht. appoinge;an

advisory group to insure nmaximum collection and review .of all

relevant data. The_compceitioniof_thie group must reﬁlect;the

credentlals of "qualified" people representing ma jor players



and varlous government agencles involved in the eplscde. One
major function of the advisory group is to offer recommendations

phat will assist the lead agency 1n resolviﬁg the issues.

:With thé possible exceptlon of bans on some of the chlor14
nated ;hsecﬁicides, the government and the sclentific community
_ have. sétisfactorlly resolfr.ed very fejn" eplsodes stemming from
environméntéi.ﬁoisoning. But, even in the ban on DDT, dlspas-
sionate.séientifio datg_fook.second place_tq emotional concerns
in the legal resolution 6f the 1gsue (15). These cohtroversies‘&_
generaliy reﬁain unresolved because there simply is no satisfac-~
tory mechanlsm'forﬂtreating”oppdsihg'poihts'of viéw.ln'complex
"quality of 1ife" issues. The result has beenwhh increasing
public fear of artlficlal chemtcals in the énvironment and lack
of. confidence in the abillty or willingness of government and |
sclence to resolve problems related to thelr use or dlsposal.

Thus, ‘unsatisfactory resolution 1s still another unique charac-

teristic of controversles stemming from environmental poisoning

eplsodes.

Obviously, the characteristics that distinguish environ-
mental polsoning episodes from othér’énvironmentalf1ssues are
sclentific, social, political, and 1égal. - If a controversy is =
based on-a-prépondefanoeiof sclentific concerns and these con-
cerns ‘cannot be Tesolved to the safisfaction of the médiéﬂﬁnd {:fa

the public, then one cﬁn'feasonably:ooncludé"thaﬁ‘éciéntifibf* ﬁ””

BT
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1ssues drive the controversy. 1In this 1ns£ance; reagsonable
answers to key sclentific questions should lead to satisfac-
tory resolution‘of the controversy. On the other hand, surrl-
clent sclentific data may permit definitive answers to- ques-~
tlons related to public health, but they may not resolve the
1n1tial controversy. In such instances, one must conclude that
social,_polltioal, or legal 1ssues drive the controversy. Ob- |
viously, all key sclentific qﬁestions can never be answered to
the complete satisfaotion of all partiés; and the same is true
for soclal, political, and legal concerns. 'Thué. short-term
studles involving relatively small expendi%ures Ot'reéources"
mlght be feasible to enhaﬁce the existing scientific data basé.'
On the other,hand. a reasonably completé.dataﬂbése for making
decisions in the present or immediate future may not Justify
long-term studies (years) requiring major outiays‘or dollars

and manpower,

Thé.nine eharacterist;cs dlscusged in the above model
. apply in varying degrees_to_gll_cpnt:éversies based on envi-
ronmental polsoning episodes. ~Like other controversies, the
Agent Orange controversy can;be,examined in the framewoﬁk.of
thls model. The analysis begins with an evaluation of the
eplsodic event and traces its evolution to a full-blown controe
veréy. However, Agent Orangé nmay have produoed‘tQO'épiéédic
events: the first and, perhaps, major event wﬁs military use

of herbiecldes in South Vietnam, and the second event may well

11



have been the 1nltial publicity gilven to the herbleide in March
1978,

Military Use of Herblcldes in South Vietnam

In May 1961, the Office of the Secretary of Defense re-
quested US Army pergonnel at Fort Detrick, Maryland, to deter-
‘mlne the'tgchnical feaslbility_qf defollating jungle wegetation
in Viefnam. This request followed_complaihts from US military.
advisors that Jungie‘vegetation supported. enemy ambushes. By
early fall 1961..scientists and government officlals had con-
ducted 18‘diffe:ent aerial.defoliatlons and anticrop tests
1nv61v1ng varioué_formulations_of commerclal herblcldes near
Saigon.. They selected-ﬁhe_he;bicidés primarily on the basls
of thelr extensive use and regearch 1n the Unlted States, but
they also;cqnsidered such factors as avallable quantities, costs,
and known ér accepted toxlclty to humans and animals., The tests .
showed that two different mixtures of hefbicides would produce
slgnificant defollatlon and anticrop effects. The first mix-
ture.‘code-hamed "Purple;"‘con§istéd“0f"thé'n—bufyl esters of
2,4,5-T and 2,4-D and the 1so-butyl ester of 2,4,5-T. The sec-
ond mixture, code-named "Blue," consisted of a poﬁdered formu-

lation of cacodylic acid mixed with water.

Agents Purple and Blue were received at Taﬁ_Son_Nhut_Air__h
Base on 9 January 1962 and Were_the_first_herbiciqes_used 1n
Operation RANCH HAND, the name given to the tactical project ..

L

12



for'aerial‘spraying.of herbicides. Two additional formulations
of 2.#,5-T {Pink and Green),were recelved in limited quantities
and evalusted during ‘the flrst three years of Cperation RANCH
HAND By early 1965. two other herbicides, code-named Orange
and White, had been evaluated and brought into the 8pray pro-
gram, and,_in the same year, Agent Blue was changed to'a 1liq-
_uid formulation of cacodylic acid, thereby eliminating the

need for mixing operations. Agent Orange replaced all formula-
tlons of agents Purple and Pink andaeventuelly became_the.most‘
'widely used military herbicide in.South Vietnam. (see Young
et al.._#l, and Bovey and Young, 6, for-additional;earlv his- -
tory of the RANCH HANDiprogrsm).

'All herbicides for military use were shipped to Vietnam in
55-gallon steel drums coded with colored bands painted around

the'center of the drums.. Thesge. . bands tdentified the herbicide

and thus helped personnel unfamiliar with the chemical composi« ¢

tion and properties of the herbicides to. avoid mixing incompat

1ble herbicides (e.g., Blue with White).

Agent Orange was a reddish-brown liquid that was soluble

ln diesel fuel and organic solvents but was insoluble in water.h

One gallon of Orange contained 4.2 and 4.4 pounds of the active L

ingredients 2, h-D and 2,4, 5-T respectively, as s 50 50 mix-
ture of the n-butyl esters of 2,4-D and 2 4 5-T. Agent White

J_was_a dark brown viscous liquid that was soluble in water but

13



was insoluble in diesel fuel. One.gailon of White'contained
0,54 pounds of the active‘ingredient'4-amino-3.5.64triohloro;
“plcolinic acid (pioloraﬁ)'and 2.0 pounds of the actire.ingre— _
‘dlent 2,4-D. This agent contained a 1:4 mixture of the trilso-
'propanclamine salts of plcloram and 2,4-D and was soid in the |
‘United States under the commercial name Tordon 101. Agent Blue
:was‘e‘olear yellowlsh-tan 11quid that was soluble in water but |
Was insoluble in dlesel fuel. One gallon of Blue conteined‘j.l
pounds of the aetive ingredient cacodylic acid, and, of the
totel‘formulation, 15.4'percent was arsenlc as the peﬁtaveient
organic arsenlcal. Agent Blue was similar to Phytar 560, a
commeroially avallable organic arsenical sold 1n tﬁé United

States.

As noted earlier, all of ‘the herblcides ultimately used
in South Vietnam were not consistently applied throughout theﬂ.‘“
10-year period (1962-1971):encompassed by the DoD defoliation
program. Furthermore. 2,4,5-7 formulatiohs ueed early in the
program probably contained hisher”leveie of the toxic dloxin
oontaminant TCDD than later formulations, ‘Levels of TCDD in -
Orange were low because of enbsequent improvements in produo-if
tion and quality oontrol.. The three perlods shown in Table 2
can be differentiated on the basis of specific herbicldes uled

_and the ‘mean dioxin content of herbicides oontaining 2 L, 5uTe o L
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Table 2. Differentiation of Three Time Periods During
- US Military Defoliation Program in South
Vietnam and Mean Dioxin Content of Herbloldes,

Mean Dioxin

| | Herbicides Used Content
Beriod (Code Names) (parts per million)*
- January 1962- Purple, Pink, Green 320e
June 1965 Blue : : 0
July 1965- Orange '  2eee
June 1970 White, Blue : : 0
July 1970-  White, Blue - | 2 0

Cotober 1971

¥Found only. in 2,4,5-T contalning formulations,
##Value based on the analyses of five samples, -
##4#Valye based on the analyses of 488 samples.
SOURCE: Young (40). = - R
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Agent Orange, the most extensively used herblclde, accounte-
ed.for approximately 10.7 million gallons {60 percent) of the
- 17.7 million gallons of total herbioides used in the conflict
(Table 3). However, Table 3 shows that: Orange ‘was not the only
herbioide oontaining 2,4,5-T in the defoliation program. Small
‘Quantitles of agents Purple, Pink, and Green contalning 2,4, 5~T
‘and the dloxin contsminant were.used‘from“1962 through mid-19§5.

Patterns of Use

Each of the three major herbleides (Orange, White, ard
_Blue)-had speclfic uses although_they were applled at the same
-rate of three gellons per acre, 'Ninety-nine'nercent of Agentﬁ-
.White was applied in defollation missions. but it was not used |
on or0ps because of the persistence of pioloram in the soil.
_The slow actlon of White on woody plants usually delayed full
defoliation for several months after application of the spray.ih
Thus, it was an ideal herbioide for*use in inland forests where
rapld defoliation was not required. . But, When leaf fall did_ "
‘ocour, 1t persisted for longer periods'than‘foiloWing use of

agents Orange or Blue.

Agent Blue was the herbioide chosen for missions requir-
ing destruction of oereal or grain erops. Approximately 50 per-
cent of all Blue wasg used to destroy orops in remote or enemy-'
oontrolled areas, and the other 50 peroent was used as a oonteot :

herbiclde for controlling vegetation on base perimeters.--At,the
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Table 3,

Number of Gallons of Military Herbicide Pro-
partment of Defense and

cured by the US De
- Dissemlnated in South Vietna
1962 - October 1971, .

m During January

Code
Name

Period
of

Ofgnge

‘White -
" Blue

Purple

Pink

Green

¥Tast fixed-wing

helicopter misasio

~ Herbicide

2,4-D; Pileloram

Cacodylic Acid
2,4-D; 2,4,5-T
2 ’ LP ’ 5-T

2 0 L" .:5-T

**Last fixed-wing mission 9
under US.oontroI“stbpped 31
SOURCE: Young et al, (41)

Total

2,4-D; 2,451

QuéntiExA'f

10,646,000

" 5,633,000

ST

mission of Orange 16 Apr
n of Orange 6 June 1970
January 1971; al

Ce

1,150,000
145.000

123,000

tober 1971,

17,705,200

Use

- 1965-1970%

 1965-1g71w

1962-19?1**

- 1962-1965

1962-1965

1962-1965

11 1970; last . .
1 herbicides |,
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rate of three gallons per acre, Blue caused a noticeable brown-
ing and desiccation of leaves within a perlod of one day, par-
. tlcularly on the tall perennlal grasses that grew on the peri-

meters of many military bosoa‘and oomos.ﬁ

Ninety percent of a1l Agent Orange was used for forest

l defollation. éspecially the mangrove forests, and eight percent
- was used in the destruotion of broodleaf‘orops (beans, peanuts,

:omie, ahd root or tuber orops). The remaining two percent w@gh
used on base perimeters (primorily around RANCH HAND bases), on.
enemy cache sites, and around waterWayéuand"oommuhioation 11hes..'
_(Table L ShOWS three major oategories of vegetation and the num-

ber of acres sprayed with herbicldes.)

- Certain portlons of South Vietnam were more frequent tar-_f
gets for defoliation misslons because of the unlque requlre- |
‘ments imposed by military operatlons. Table 5 shows herbleide’ .
expenditures for the four combat taot’"l-o._al Zones, and Pigure 1 ?
ghows the location of thovdefoliation operatlons'in'felatlon;to:
population areas and the oombat tootiool zones. These data.were
- obtalned primarily from the HERBS tape (a computer listins of
herbicide missions 1n South Vietnam from 1965 through 1971).'
Figure 1 shows the looations of all defoliatlon mlsslons.tﬁ

Dissemlnatlon of Herbicldes |
Although numerous aircraft were employed in the air war

over Vietnam, only a few of these aircraft were used_ror aorial;
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Table 4. The Number of Acres Treated with Military
Herbleldes in Three Ma jor Vegetational Cate-
gorles in South Vietnam, 1962-1971.

Vegetational Category , - Acres Treated®

Inland Porest _ ' ' 2,670,000
Mangrove Forests . 318,000
Cultivated Crops o | 260,000

Total = 3,248,000

*Acreé‘receiving single or multiple coverage.
SOURCE: ©NAS Report (10). '
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Table 5. U3 Herblcides Expenditures in South Vietnam,
1962-1971: A Breakdown by Combat Tactical Zone.*

Combat - Herbicide Expenditure
Tactical : (gallons) ' '
_Zones _ Orange White . - Blue
CTZ I 2,250,000 363,000 298,000
cTZ II 2,519,000 729,000 473,000
CTZ III 5,309,000 3,719,000 294,000
(includes

Saigon)
CTZ IV 1,227,000 435,000 62,000
Subtotals 11,305,000 5,246,000 . 1,127,000
Grand Total S - : - 17,678,000

¥SOURCE: HERBS tape and Young (40).
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SOUTH VIETNAM 3\ T 072 I

DEFOLIATION MISSIONS

JANUARY 1965 - FEBRUARY 1971

e Mission track
&2 Populated urea

The Locatlon of Defoliation Misslons in S
from January 1965 to February 1971. The Data for the
Misslon Tracks are taken from the HERBS Tape.

Source: NAS (10).
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dissemination of herbicides. Theffwa?k horse" of Operation
.RANCH HAND was a two-engineﬁcaizj.airbraft called the "Pro-
vider," a oargo airoraft adapted for internal carriage of a
modular spray system. The module conslsted of a l-OOO-gallon-
tank pump, and engine mounted on a frame pallet. An operator 8
console was a ilntegral part of the unit, but 1t was not mounted
=on the pallet. Wing booms extended from the outboard engine
nacelles toward the wing tips, and:a short tall boom was posl-
tiloned centrally near the art cargo door. Durlng a typlcal mis=-
8lon, the alreraft . sprayed herbicides at a speed of 150 miles
per hour at a height of 150,feet above the ground, often at
‘treetop level over the triple canopled jungle. Although 33
'C¥123 aircraft_were adapted for aerial spraying and all of the
aircraft were emplofed.during the:peak_period of HANCH HAND
Operations (1968-i969), many other squadrons of C-123 alrecraft
were not adapted for these 0perations and were routinely employ-

ed throughout South Vietnam for combat support operations.

The control of malaria‘and’other«moe&ﬁitoeborn dlseases

necessiltated an extensive programuror aerieleapplication of

insecticlde to eontrol these veotor inseot : Some oombat troops

E’ )

experlenced melarla rates as high as 600 per 1 000 per yea
1966 (26). Thus, from 1966 through 1972, three RANCEJHA]D
- UC-123K alrcraft were used to disseminate more than: MH‘ 0

gallons of malathlon, an organOphosphate~insecticlde. hUn Lke
the aircraft‘designated for spraying herbicides.'theSe'airora




were not camouflaged, and they routinely sprayed insecticide
adjlacent to military and civilian installations:and in areas
where military operations were in progress_or about to com-
mence, The insecticide took the form of a white fog composed
of minute droplets that settled very slowly on the jungle can-
opy, hut herbicides were applied as large droplets that fell
rapidly on- the canopy with minimal drift,

In addition to the C-123 alrcraft, hellcopters and groundr
application equipment disseminated approximately 10 to 12 per-
cent of all herbicides used in South Vietnam. In most instan-.
ces, UH-1 series of. helicopter- used to apply the herbicides
carried Spray units consisting of 200-gallon tanks and ‘collap=-
sible 32-~foot spray booms that could be installed or removed

in a natter of minutes.

Most of the ground delivery systems were used to control
vegetatlion in limited areas and were towed or mounted on vehiu
cles. One routinely used unit was the buffalo turbine, which
developed a wind blast up to 150 miles per hour at 10 000 cubie

feet per minute volume. Thus. When the herbicide was injepted .

nto the air blast, 1t was 1iterally shot at the follage. This;g':

unit was particularly useful for spraying agents Blue and

Orange along roadsides and on perimeter defenses.

Exposure Considerations

Relatively few military operations directly'involved
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military personnel in handling herbilcldes. For example. in
operations involving Agent Orange from January 1965 to April
1970, only three'groups of U3 military personnel could have

been exposed to Agent Orange and its assoclated dloxln contaml-

‘nant ( )

1., Personnel asslgned direotly to Operation
RANCH HAND and actively involved in the defoli-
atlon program - alrcrew members and mailntenance
and support personnel,

2, Personnel assigned to selected support
functions that may have resulted in exposure
to Agent Orange. Included in this group are
personnel who sprayed herhlcides from heli-
copters or ground applicatlon equipment, per-
sonnel who may have delivered the herblcides
to units on defoliation missions, drum hand-
lers, ailroeraft mechanics who occaslonally pro-
vided support to RANCH HAND alrcraft, or per--
sonnel who may have flown in contaminated
C-123 alrcraft but were not assigned to RBANCH -
HAND. During the Tet Offensive, for example,
all RANCH HAND aircraft were reconfigured to
transport supplies and egquipment and were
agsigned to non-RANCH HAND squadrons. -

3. Ground personnel who mé& have been inad-
vertently sprayed by defolliation alrcraft. or
who may have entered an area prevlously sprayed
with Agent Orange. _ ,

‘The total number of US military personnel exposed to
Agent Orange 1s not krnown. Although approximately 1,200 RANCH p"
HAND personnel were exposed to horbioldes through direct support :
of defollation, there are no data on the number on non-RANCH |
| HAND personnel why may have been expoaed to Agent Orange or

other herbicides. But, since at least 100 helicopters were
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equipped with spray unlts, the actual number of exposed person-
‘nel may be 1n the thousands. and ﬁost ma jJor milltary bases had.
vehlcle-mounted and baokpaok_spray uhits'available primarily for
Spraying Agent Blue 1in routine vegetation control programs (40).
There are no available flgures on the number of military ground
personnel who may have been sprayed inadvertently by RANCH HAND
aircraft or who may have entered areas sprayed with Agent Orange
during combat operations. Although approximately 10 percent of
South Vietnam was'strayed Wwlth herbicides, enemy forces control-
led most of this generally remote, unpopulated, and forested
area. Nevertheless, deployment of US military forces through-
out South Vietnam lncreased the likelihood that combat personnel
may have entered areas sprayed with herbicides. Flgure 2 shows
the headquarters 1ooations of most niajor US Army units deployed
during the perlod of heavy defoliation activities (1968-1969).

Summarx of Herbicide Use

In dlscussing the use of herbilcides in South Vietnam,;
Young (40) noted that an estimated 107 million pounds of herbi-
cldes were aerially disseminated on three million aores from
January 1962 through October 19?1 Approximately 9# peroent of
the herbicides included the phenoxy herbicldes 2,4-D (56 million
pounds or 53 percent of the total) and. 2,4, 5—T (44 million pounds
or 41 percent of the total). The 44 million pounds of 2, 4 5~T
contained an estimated 368 pounds of the toxio dloxin oontami-'

nant. Agent Orange contained ninety-six percent of all 2,4, 5.7,

25



QUANG TRI

1015T AIR CAV DIV
3 90 BDE, B2ZD ABN DIV

/ THua
ASHAY ®  THIEN
{ST cav Div (AM)

DA NANG’

QUANG
NAM

| CCRPS

23D INF DIV

IST BDE. 5TH MECH DIV

BINH DINH - & 1730 ABN BDE_

PLEIKU
®

. .PLEIKY QUi NHON

4TH INF DIV
1417 AIR CAV REGT

PHU BON

DARLAC

FFIELD FQRCE
‘VIETNAM

IST INF DIV QUANG DUC

DINH TUONG

OTH INF DIV

I IITH ARMD CAV REGT

GO CONG

25TH INF Div.

Flgure 2. Disposition of Major US Army Units in South Vietnam.
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and agents Green, Pink, and Purple contained the remaining

four percent. However, agents Green, Pink and Purple contain-
ed approximately 40 percent of the estimated amount of TCDD dils-
seminated in South Vietnam, and these agents-were sprayed as de-
follants on less than 90,000 acres from 1962 through 1964, &
period when only a small force of US military personnel were de-
pPloyed in the region, Ninety percent of all Agent Orange con- |
taining 38 3 million pounds of 2,4 5-T and 203 pounds of TCDD
was used in defoliation of 2 9 million acres of inland forests
and mangrove forests. Procedures for handling. transporting.
and storing the drums of herbicides generally precluded physical
contact by most military personnel. - However, the most likely
exposedvpersonnel were assigned to the BANCH HAND squadrons and
to helicopters responsible for disseminating the-herbicides.'

Claims of Adverse Health Effects

| Apparently released to the press prior to scientific publi<
cation. a preliminary report by the National Cancer Institute in
1968 noted that samples of 2, 4 5-T were found teratogenic in |
laboratory mice. While the American press reported the terato~ :
genicity of 2 4,5« 4in 1aboratory animals, South Vietnamese news-
papers published reports of birth defects in areas sprayed with -
Agent Orange. ‘These reports elicited far~reaching reactions p
from governmental agenoies. segments of the scientific community.

and varlous lay groups concerned with environmental problems (39).
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In late October 1969, the Department of Defense restricted the

use of Agent Orange in Vlietnam to "remote and unpopulated" areas.

Additional anlimal experimente“in 1969 and early 1970 led to
the conclusion that the dioxin contaminant in 2,4, 5-T wae pri- -
marily responeible for deformitiee in the offepring of 1aboratory
mice following exposure of the femalee to the herbicide. Never-_
thelese, the question was whether or to what extent animal data
could be extropolated to man (39). Concurrent with the suspen-
sion of many uses of 2 4, 5=T herbicide in the United States. the
Department of Defenee suspended all ‘use of Agent Orange in South

Vietnam on 15 April 1970

_ A select group of highly visible selentists initlally
objected to all use of herbioides in the Vietnam war and, indi--
vidually»and collectively.-publiehed their'rieWS-in numeroue
articles for newepapere and popular magazinee (6) And,-when
' reporte of birth defects first appeared in the news media. the
same sclentlsts were inetrumental in muetering publio and poli-'
tical opinion- against continued use of Orange. Thus. termination
of the RANCH HAND program and use of Agent Orange oocurred during
an environmental controverey focueed on health iseuee. and the |
'controversy was compounded by etrong anti-Vietnam eentiment among.
members of the prese and the general public. But concern for the
health of Vietnam veterans expoeed to Agent Orange did not reach ’

1ts peak until eight yeare later.
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Evaluation of the Science

- To understand the role of science and its influenoe on the.
Agent Orange controversy, one must first review actions of the
government regarding 2.4, 5-T 8lnce it was last used in South |
Vietnam. After the government imposed 1imits on the use of
2,4, 5-T herbicide in 1970, the newly formed Enyironmental Pro-
tection Agenéy (EPA) embarked on lengthy administrative prooeed-.
.ings to determine the feasibility of ‘banning all remaining uses:ﬁ
of 2,4,5-T. In reviewlrg the use of 2,4,5~T and TCDD, scien-
tiSts pursued‘investigations in twoﬁdifferent'areasli The first
area dealt with the toxicology of 2,4,5-T and TCDD in animals,
and the second area included an evaluation of“available“data'onfun
huuan'health-effects*andeotential routes of:ekposurefto pheﬁdkj7
herbicidesfand-TCDD . These studies confirmed the availability
of significant toxioological data on 2 L, 5~T but they reported o
~ wvery little data on TCDD, Consequently, the EPA withdrew from
Proceedihés to cancel in June.19?4kéince'"evidencehwhich WOuld.
in large part determine the outcome of these-proceedings“remains
scientifically unavailable (31) " In Deoember 1979, the agenoy
again 1ssued notices of intent to hold a hearing on Whether to
" ecancel all registrations 2 4 y 5T, The hearing began in;March
1980 to explore ‘the risks and benefits assooiated with the '__
registered uses of 2, 4 5-T. and it is still in progress at this
lwriting (February 1981). |
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Toxlcology pf 2,4,§-T.and TCDD in Animals

Diaz-Colon and Bovey (ié)'repbrt that more than 870 toxi-

cologlcal studies of the phenoxy_herbiqides have been published
in ﬁhe past 25 years. And, in a summary of the data on 2,4,5-T, -
-Kociba_ef al._(zi)_note that it is moderately toxic to mammals,
readily absorbed, and rapidly excréted, In a two-year study of -
chronic.toxicity and oncogenesis among rats ingesting dlets con-
taining 2.4.5-T,'they found few toxicologlcal symptoms (loss of
body weight and slight morphological changes in kidneys, livers,
and lungs) even at the highest dose level (30 mg 2,4, 5-T/kg

body weight/day). - Thls study also revealed no oncogenic .re-
sponse 1n rats even when administration of-2.4.5-T-extended~ |
over most of thelr life span at a dosage high. enough to 1nduoe_ ;
toxicity. As for the effects_ofa2,4.5—m‘on reproduction, Smith
'_et al. (32) found 1n study1ng three generatlons of rats that R25
dbseliefels of 2,4,5-T high enough to cause signs of toxlolity
had no effect on the.reproductlve_dapagity_of.rats. except. for

a tendency to reduce neonatai,sprvival.at dose levels of 10-and

30 mg/ke/day.

Althbugh:the above animal data suSSest.thatlé:ﬂ.S-T Pééééﬁ
few toxlcologlcal probiems. the éontaminant TCDD'ié;far mére  -
‘toxic. It has been scientifically confirmed as & teratcgen;
._indeed the amount required to cause & teratogenlo effeot of )
some kind is far lower for TCDD than.with many other_compounds;:f'

In this sense, it is one of the most potent ¢ompounds studiéd'
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in the 1aboratory (30). Qualitatively, however, 1t is far less.
teratogenicgthan many other chemicals: the teratogenic responag
comﬁonly assoclated with TCDD 1s cleft palate. It tends to
cause death of the embryo or fetus rather than a wide range of

. abnornmalities, and, for this reason, many environmental groups

clalm that 1t causes miscarriages in women as a-result.onSpray- o

ing queats with contaminated 2,4,5-T. But it is important to
note that the teratogenic.aotion of TCDD is speoiés speclfio
(1.6.. it ocours 1n‘mice and rats but not in .other laboratory
specles, including rhesus monkeys). ;Furthermorej Tschirley (39)t
reports that sclentists have found TCDD a potent teratogen in -
rats, but an apparent no-effect level was 0.001 mg/kg/day, a
level 10 times below the demonltrated no embryo-toxic effect

'1eve1 in rhesus ménkeys.:

A review of the published literature reveals that: TCDD La
a garcinogen for rats and mice, In a two-year study of chronic
.toxicity and oncogenicity resulting from TCDD (2,3.?,8-TCDD). E
Kociba et al, (20) found that dosges of_TCDD!surficient'tgnihd‘-
duce setere toxlcity inoreased the incidence of some types of
neoplasms (both liver and lung) in rats but reduced the inoi--
dence of other types,. such as tumors of the pituitary. gland |
uterus. and panoreas. During their study, they'found~no»1n-"-
creases in tumors among. rats receilving suffioient TCDD to 1nduee

slight or no manifestations of toxicity.
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Current studles of mutageniclty have not found that 2,4,5-T
is a mutagen in animal test systems (33). Experiments have
shown that TCDD is a mutagen in two'bacterial.reverse”mutagen'.
systems, but they have found no in xixg‘correiates of mutageni-
city (33). In September 1980, Lamb, Moore, and Marks (23) re-
ported the results of a reproduction and fertiiity experiment'on_
male mice treated with the three chemical constituents of con-
cern in Agent Orange (2,4-D, 2.&,5—T,'and TCDD). They found Ho
significant decrement in the fertility of reproduction and no
evlidence of toxicity in germ cells. Survival of of fspring and
- neonatal development were apparently'unaffeCted'by paternal eiéi

posure to simulated mixtures of'Agent Oranée.i

_ The scientific community has ‘not validated a quantitative
.method of extrapolating animal data to the human situation.
Nevertheless, the eignificance of the above data 1s that most of
the adverse effects expected from severe exposure to Z.hsS-T :
contaminated with TCDD will probably be due to the TCDD. 'AI--f*”
though TCDD is a teratogen, the ‘effects: are primarily manifested“
as cleft palate 1n ‘offspring or through lethallty of the embryO'w
or fetus. Exposure of the male 1is not3iike1y to cause reproduc~
 tive problems. *As'a“carcinbgen;”TGDD%canfte%expeoted'télcaueef”
neonlasms'of the lungs and liver;'out"Euggeetione of noEEffectd:
levels for TCDD as either a teratogen or Farcinogen make the
magnltude of exposure & critical factor in coneidering possible"”’

long-term adverse effectl.
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Evaluation of Human Health Effects

| The first reports of human birth defects attributed to
-Agent Orenge appeared in Vietnamese newspapers in June 1969.
As a result of the public and sclentifie furor caused by these
- reports, Cutting et al. (14) and Meselson et al. (24) conducted
two independent surveys of South Vietnamese hospltal reoords.
Although neilther report reached definite oonolueions on the
valldlty of the aooueatiohe. both reports acknowledged that
‘searches. of the records probably would have revealed any marked
1norease-1n birth defects or introduction of a'striking defect,
such as the defects produced by thalidomide. Subsequent re-
ports by Tung et al. (34) in 1971 and Rose and Rose (28) in 1972
centered on clinical observations and 1hterv1ewe conducted in
Hanol with refugees who claimed that they were repeatedly spray-
ed with defoliants in South Vietnam., Abortions and monstrous

births were reported for humans and domestic animals.

In 1973, Tung et al. (35) compared the number of cander
ﬁatients admitted to Hanol hospitals during the period from
1962 to 1968 with the number admitted from 1955 to 1961, the
perlied prior.to the spraying of herbicldes., - They‘reported'en'_
increase in the number of persons with primary liver cancér “in |
proportion.to patlents with other types of cancer. The authors
ooncluded that this 1norease was the result of exposure to her-
bioides contalning TCDD, but they could not document 1nd1v1dual-

historiee of actual exposure.
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In announcing the resulfs of studles conducted in South
Vietnam in 1972 and 1973 (10), a committee appolnted by the -
‘Natlonal Academy of Science (NAS) reported that it could find
jno-cqnelusive relationship between exposure t6 herbicides and
birth defects in humans, but the .committee recognized that
available birth records were not_adequate for definite conclu-
sions. The committee also could not confirm or dehy-réports-
that some humans, especlally the Montagnards, and domestlc
animéls became 11l or died after they were exposed -to herbl-
cidé spraye or after they consumed treated plants or contami-
hated water. In a letter of transmittal for the report, the
président_of.thé National Academy of Sclence stated: "On bal-
ance, the untoward effects of the herblcide program on the health
of the Soutth1etname§e péople appéar to have been smaller thah o

¢ne might have feared",

It 1s extremely 41£fioult to find precise 1nformation con- N
cerning the adverse effects of 2 4D, 2 y, 5=, and TCDD in hu-
‘mans. Aoute and subacute effects are reported quite.uniformly% .
following accidental exposures.'éuicidal,sesturés. and indus-
trial accldents, but there 1s élgreat deal of confusion concern-
'1ng_the-presence of long~-term effects. Much of the medlcal . -
_knowledge concerninggthe_effects_bf 2,4=D and,z.h.S-Tris_ierxved:
'ffom case reports. Since many of the patlents desoribed iny&
these reports were oxposed to multiple”chemical_agg@&s. it 1§¢“_

difficult to determine the ghemlcals that,prqdueedasgecific e
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symptoms. Of the vast array of symptoms attributed to 2,4-D,
the most conslstently reported problems . involve personsl be-

havior.'the nervous system, the liver, and the intestines (38).

Medical data associlated with exposure to 2,4-D come pri-
marily from spraying incidents, but data for 2,4,5-T and TCDD
come from industrial exposures. Since the first commercial pro=
duction of 2.4.5-T. numerous industrial episodes have involved |
enposure to trichlorophenol, 2,4,5-T, and TCDD. Fifteen of the
23 episodes_reoorded.in_the literature sere apparently the re- - .
sults of qocupational exposures during industrial production
of chlorinated phenols. But. on eight‘oooasions. personnel wers
exposed during cleanup following explosiocns or to. improperly de-*"
contaminated workshops (41). Unfortunately, the effects of
2,4,5.T in these episodes could not be clearly distinguished
rrom the poseible effects of TCDD. Symptoms attributable to i
2,4, 5T and TCDD exposure include all of the symptoms of 2 4~D
exposure, in addition to skin disease. ohloracne, or aoniform
dermatitis. Many sclentists believe that chloracne 1is the "hall-
maTk" of exposure to the dibenzo-pudioxins, especially 2 '3 7,8- -
TCDD, Chloracne is a skin reaction characterized by & general -.‘
dermatitis composed of comedones (blaokheads) and inolusion L
oysts or papules rrequently terminating in pustules 80 severe
that they cause permanent soarring. Morphologioally. it is

similar to teenage acne, but 1t is more severe, partioularly on
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the upper face, ears, snd neck. Active chloracne lesions have
been reported many years after exposure to TCDD, but the condi=
tion usually clears up spontaneously_in-a few months. Premature

aging of involved skin areas has been reported 1n some instances.

‘Several case control epidemiology'studies'conducted by
Swedish sclentists have reported evidence of a statistical rela-
tlionshlp between cancers of soft tlssues and exposure to the
phenoxy herbicides and TCDD (5). And the data by Tung et al.

. (35) cited earlier has recelved widespread attention, but the
sclentiflic community hastiewed“these studles with caution.
Except for anglosarcoma, a rare"type of ‘cancer caused by vinyl
chloride and irrefutable exposure, 1t 1s virtually impossible to
distinguish between a cancer caused'by”e_specific ohemical agent

and a simllar cancer caused by some-Other-etiology‘

Four recent research studies may provide important clues
concerning the effects of exposure to Agent Orange or dioxin._;
In January 1980 Zack and Suskind (42) published the results of
a thirty year followuup study of 121 chemical workers who had
developed chloracne following exposure to TCDD in an industrial
~ accldent at Nitro, West Virginia. Although_they observed.no‘h

' apparent excess in total mortality or in,deaths from:cancerzor;m

cardiovascular disease, they could not cohsider the results oonf_‘:f

| clusive because of the small cohort and the relatively small

number of deaths observed In October 1980. Zack and Gaffey (2) .
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.expanded this study to include 885 men, of whom 721 were still
alive and 164 had died. Analyses of these data also showed no
. excess in total deaths or in deaths caused by cancer or other
diseases of'the nervous, clirculatory, respiratory, or digeStive'
systems. Although most.of the men in this larger population

did not develop ohloraone. they were employed in the trichloroe
phenol plant and, hence, were exposed to TCDD, In August'i980,
Cook et al, (11) reported on a study of 61 males involved in a
chloracne incident at Midland, Michigan, in 19641 Forty-nine
-of these men developed chloraone while working in a triohloro-
phenol manufaoturlng plant operated by Dow Chemical Company |
Within the limita 1mpoeed by the size of the cohort and the
length of the follow-up, TCDD apparently had no adverse effeot |
on mortality experienoe, and deaths from cardiovaaoular dieease_;
or oanoer were statietioally 1naignificant And, in January .
1981 the company (3) released a report on 1ts study of the off-‘
apring of production workers exposed to 2,4,5-T and TCDD. The

study was based on an interview questionnaire administered to

370 wives of men who had worked in areas where they could have -

~ been exposed to TCDD and to a control group of 345 wites’Of’meﬁfi"
in the same division (Midland, Michigan) who had never worked
in such ‘areas. .- The 'study found no statistically significant
differences between the tws groups in 1nstaﬁees*of*ﬁiaoarriages,

stillbirths, infaht deaths, or congenital malformations.
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In other WOrds. there are no epidemioclogic data assoclat-
ing TCDD with any long-term health effects in humans other than
chloracne, but, as noted by Wolfe (38); neither is there strong
- evidence to wvalidate the absence of such effects. Most studies'
" have not included sufficient numbers of subjlects to detect in-
creased risks ofeuncommon conditions, and the perlod of observa=- -
tion in many studies has been inadequate to detect conditions
Witn long lag times between exposure:end lllness.,- There is
currently no reliable evidence that links dloxin exposure to-

cancer or birth defects in humans.

The Scientific Data and the Veteran Complaints |
Sauri (29) examined the first 361 claims submitted to the

Veterans Administration from 19?? through April 19?9 by Viet-

nam veterans claiming disabilities from exposure to herbicides.
These c1aims described 130 different effects in five major cate; |
gories of symptoms: psychiatric, dermatologic. reproductive._ |

'peripheral neuropathy, and cancer,

The sclentific date validate specific: links between ex~:
posure to Agent Orange and TCDD. in theasense-that-symptoms*%wt
reported by the veterans have also been dOcumented”in-otherﬂf
 cases of_exposurezto‘the nerbicides_orntofTCDD.. But'most@of_ﬂ

‘these symptoms, e.g., peripheral neuropathy,ifatigue. weightw=;:‘
'tlossaaand-some psychological disturbances, are acute ‘symptoms: . .

that manifest themgelves shortly after exposure. Similar =
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symptoms arising years after the last exposure are most likely
caused by an etiology other than 2.4-D and 2,4.5-T. 'The'vaet

majority of the veterans claimed dermatological problems, but -
only three of the claims cited chloracne and none could be cone

firmed by physical examination.

Further eValuation of the early claims revealed that many
claimants were males who reported fathering deformed children.
The review of the sclentific literature acknowledged that TCDD
was a teratogen in 1aboratory animals, but the studies described
effects resulting only from female exposures. Reoent studies of
reproduction among male mice exposed to 2 4-D, 2 b, 5-T. and TCDD
do not confirm an increased incidence of birth defects. And
- a8 noted earlier. cleft palate 1s the birth defect essociated

wilth expoeure of pregnant female animals to TCDD The children

- reported on the claims suffered a wide variety of deformities._ R

Seven percent of_the claimants reported a variety of malige

nancies, but there‘ie_currently no:valid evidence linking expo-

sure to 2,4,5~T and TCDD with 1nstancesjof‘cancer. The 1imited

number of people in the cohort precludes any definite 1ink be- “

tween rare forms of cancer and exposure to TCDD or to the phen- o

'oxy herbicides.

Despite the preponderance of sclentifioc data‘that_eentref~

diot the veterans"allegaticns. one recognizes that some of the -

veterans have definitely experienced health_problems. Conclu-

Sions based on scientific analysis of the avallable datsa in no
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. Wway denigrate these problems. The purpose of this study is to
determine whether Agent Orange is responsible for the problems.
If Agent Orange 1s not responsible, then somefother factor
aSsociated with the Vietnam war may ‘be responsible, or, perhaps,
the symptoms are afflictions of aging and attendant psycho- B

soclal aberrations.
‘The Role of Social, Political, and Legal Concerns

As mentioned earlier, a number of factors - sclentifie,
sooial,‘political,.and legal - have an impact on public and pri-.
vate perceptions of controversial issues. Hhen-thsse percep- .

“tlons are manifested as fear of the unknown, such as the risk
associated with a poisonous chemical in the environment the -
public does not alWays react to that fear in proportion to the
seriousness of the threatened harm, This 1is partlcularly true
of quality of life" issues in which determination of risk in-‘
volves value choices. Positions taken by the media and: the
courts may be independent of scientific consengus regarding the
.actual risk. Thus, 1in addition to scientific factors, social
political, and legal "perceptions" ‘have a direct impaot on the

lssues that drive the Agent Orange controversy.

' Intense Media Campgisg
Station WBBM, a television affiliate of the Columbia

Broadcasting System in Chicago, Illinois. aired a special report.
in March 1978 on the subJect. “Agent Orange: Vietnam s Deadly

.Foss" This film reviewed a number of past environmental (



eplsodes allegedly involving 2,4,5-T and TCDD. Kurtis (22),
the WBBM reporter, compared symptoms described by some Vietnam
veterans in the Chlcagoc ares with the symptoms identified in
past "polsoning" episodes. Veterans shown in the film clainmed
that they had been sprayed with Agent Orange during combat opera-
tions in South Vietnam. Kurtis concluded his documentary with .
these statements:

Officlally the Veterans Administration is

denying the claims of polsoning by Agent

Orange. Their scilentists 8imply feel there

i1sn't any evidence to 1link defollation with

human problems. But after researching this

report and listening to the recommendations

of the leading dloxin scientists in the

country, we feel there is a need for immedi-

ate testing of all Vietnam veterans who o

handled Agent Orange or went into sprayed

areas, Not only for the sake of those who

have told us of their symptoms but for the

countless others whose lives and whose child-

rens lives could be blighted by the dioxin

poison in Agent Orange. :

Numerous magazine reports and aerialized_artioles in news-
papers have beeh3pﬁblished throughoﬁﬁ the country since that
tine. Theréfora. in analyzing the Agent Orange.oontroverby, one
1s not too unrealistic in stating that two episodic events ig-
nited the controveféy.- As mentioned earlier, the firgtwevent
Wwas the military use of herbicides in South Vietnam, and. the
second was the initial publicity given to the issue in Marech
1978. Some néwspapér articles are'réctually based, buf&many'
are based on emotionally charged persdnai tragédies {é.g., the
presence of terminal cancer in a young vetéran). Wade (37)
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' récently reviewed many of these articles and Wrdte_that.fh@'
"whole passel' of appfehensions "ﬁay have nothing to do.withj
Agent Orange in scientific fact, but 18 grounded in other prob-
lems-affecting the Vietnam veteran'populatiéﬁ and has been K
launched into celebrity by a self~generat1ng series of press

and television storiee." He observed further:

In favor of the latter hypothesis, it may
be noted that the first large batch of
veterans' complaints ebout Agent Orange
emerged in 1978 from Chicago shortly
after the showing there of a television _
documentary about the herbicide's possibdle
effects on health. The idea spread like
wildfire among veterans' groups; here at
last was a tangible cause for all their’
discontents. Each claim filed generated -
more newspaper stories which generated
further claims, until the present fervid
-atmosPhere had been oreated

© time 1 gathering &
.greatwdeal or 1nformation on: eomplex subaects =
and conwerting 1t into decent prose in a matteri 

?;ofﬁhcurs can be 8 formidable ohallenge.

'V¥31bQMS are unique ‘or rare events, developmen :
“‘and - issues of 1nterest to relatively large nife
- bers of people. '

3. "Objectivity" is a myth. - Praoblems of time
and space prevent inclusion of all pertinent
information in major. stories. - Thus, the very’
act of omission, not to mention placement of
material and points of emphasis, tends to
"slant" the news,
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4. People seeking public support for almost
any 1ssue tend to think of the news media as
natural resources for exploitation.

And reporters who specialize in science and environmental
reporting face three additional problems- government industry. =
and so—called public interest groups. Each group or sroup rep-
'resentative often engages in open conflict with other groups, and=

news reporters may be considered potential allies or at least un—‘

. BN

suspecting vehlcles for use in attacking an adversary or deflect-'
ing an attack. Burrows (8) concludes that such relationships |
can have important consequences for politics and society. Cer-
tainly, these four basic problems in news reporting have had a

severe impact on the Agent Orange controversy.

' Inadeguate Government'Response

The March 1978 television documentary precipitated numerous
inquiries with the Veterans Administration (VA) in all areas of
_the country. The symptoms were the same as the symptoms report-
'ed by the veterans in the documentary: numbness in fingers and |
toes, constant ratigue welght loss, birth defects. and cancer.
All claimants stated that their health problems stemmed rrom ex-
posure to Agent Orange and thus marked the beginning of the prob- |
lenm. ) - ‘

When veterans experience health problems presumably related -

to their military tours of duty, they can report to VA hospitals o

for medical care, and ‘they can file claims for any: disability ]

i
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that may be assoclated with their past military service. Hos-
pital officlals advise them that evidence of the earliest mani-
'lfestation of symptoms and continuing symptoms-must accompany -
olaims for speciflc disabilitlies. For cases 1lnvolving Agent
.Orange, VA policles are outlined in "Rating Practices.and Pro-
cedures Dlsabllity - Vietnam Defoliant Exposure," a document )

used to process olaims alleging a relationship between defoll-

. ant exposure and disability._ But, 1n filing claims under this

_ procedure. veterans can claim damage only for chloracne because
the Veterans Administration recognlzes no other symptoms or conw
ditions as.causes of health problems based on exposure to herbi-
cldes. Congress has not deemed it appropriate to reoognize any
disability related to Agent Orange as a ohronio constitutional
disability {(e.g., multiple sclerosis).

Title 38 UsC makes no provisions'for'olaims alleging genet;
ic damage to offspring as a result or veterans' exposure to her-
bloldes. If veterans olaim only exposure to a herbioide rather
than disability resulting from the exposure. the Veterans Admin—
istration disallows the claims and advises the veterans that
mere exposure i1s not a disease or disability. They must claim_
speoifie disabilities, but there are no speclal prooedures for
~ initlating these olaims. Each case depends on aocumulation of
all available evidenoe. including a request to the veteran and
his Servioe department for verification of exposure to herbi-

cides, the extent and duration of the expesure;Vand~the dates’
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of the exposures.

Thus, one is not surprised that many veterans consider
the Veterans Administration unresponsive to their health prob-
lems. On the other hand, thé administrator of the Veterans
Administration offered these comments durlng a recent congres-

sional inquiry:

...everyone wants to know immediately the
definitive answers to the questlons posed
by Agent Orange. Unfortunately, the sclen-
tific inquiry process necessary to provide
accurate reliable information does not al-
ways lend itself to immedlate answers...
In the meantime, we shall continue to pro-
vide every eligible veteran we examine,
and find to be in need of treatment, :
appropriate care regardless of causation.
We owe them no less., (9) : :

Special Interest Groups

- Numerous speclal interest groups représent and asslst
Vietnam veterans wlth problems relaﬁed to Agent Orange. These
groups include the Natlonal Veterans Task Force on Agent Orange,
Agent Orange Vietims International; Citizen Soldler, and-Viet-
nam Veterans of Amerlca,. Espgciélly noteworthy are the gctl&i-
ties of the National Vetefans.Law Ceﬁter ahd the Vetefané Edu-
cation Project, a program sponsored by the American Civil Liber-
ties Union Foundation. These two groups have prepared an
®"Agent Orange Packet" (36) consisting of guidellnéé f¢: f111ng

claims with the Veterans Administration. Both groups encourage
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