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PREFACE

For almost two decades, the United States Air Force has
been involved in controversy over its tactical use of herbi-
cides in 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 herbicides were responsible for health
problems reported among Vietnam veterans. MNisinformation and
emotion have characterized the controversy. This report was
written 1in an attempt to clarify and place into a proper per-
spectlive many lssues of the controversy. '

This-manuécript w1ll be submitted for publication in _
Americen Scientist, the journal of Sigma X1, the sclentific
research society, :

_ The author ls a major in the Unlited States Air Force and
serves as a herbicide specialist for the Department of Defense.
He recelved the Bachelor and Master of Science degrees in Agri-
cultural Sclence from the University of Wyoming. The Dootor of
Philosophy degree was obtained in the speclallity of Herblcide
Physiology from Kansas State University. He has been associ-
ated with all facets of the Herbicide Crange Program since
1968. He has published two books on the subject and serves as
a consultant on herbicides and dioxin issues for many govern-
mental agencles. His primary research interest is in the . envi-
ronmental fate and toxicology of the rhenoxy herblicides and

thelr assoclated ﬁioxin contaminants.

The author acknowledges the suggestions 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
contributions from reviewing the manusceript are also acknow-
ledged from Lt Colonel William H. Wolfe, USAF School of Aero-
space Medicine, Major Phillip Brown, HQ USAF/SGES, and Major
Rumsey H. Helms, Jr., ACSC. A special acknowledgement is
gilven to Mr. John E. Smith, ACSC Staff Communications Special-
ist, for hls superdb editoriel assistance. _ : :



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

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

The use of ohemicals (herbloides) to oontrol.vegetation
has been one of the most_oontroversial subjects arising from.
the Vietnam conflict. The US Air Foxce applied most of these
herbicides in Jungle areas to clear vegetation from the peri-
meters of military bases and oampa, along lines of oommunica-
tion, and in enemy staging areas. The objective was to pro-
vide defollated zones that would reduce ambushes and disrupt
onemy-taotios. The most commonly used "defollant" was "Agént-
Orange,” a mixture of two commercial herbicides widely employ-
ed for a number_of‘years”in brush control programs throughout

the United States.

During a five-year period from 1965 to 1970, the US Alr
Foroce appliéd ﬁore than iO million gallons of Agent Orango in
South Vietnam, and some two mlllion American military perqon—
nel served one-year tours.during the same perlod, Recently.
.many veterans of that era have reported medical problems that
possibly stem from exposure to Agent Orange during their mili-
tary assignments._ Their oomplaints have ranged frgm tingling
in the extremlties to rare forms of cancer, and sone veterans

have fathered children with birth defects. But ovorWhelming




sclentific data on the toxicology of chemical components in
Ageqt_Orenge do not_substentlete these claims. Nevertheless,
the news medla has glvenlintense sympathetic coverage to the
veterans and thelr medical complaints. In the meantime, the
Veterans Administration and the US Alr Force have been direct-
ed to conduct multimillion doilar; long-term studies of mili-
tary personnel allegedly exposed to herbicides in South Viet~
nam from 1962 to 1970. The issue is whether actual or per-
celved’ ‘health problems stem from herblolide exposure or |

whether other factors drive the controversy.

. Two key qqeetione‘muet.be_consiﬁered-;n,reviewing pre«
sent concerns over Agent Orange. First, why 1s the Agent,r
' Orange 1ssue surfaqlng_lo_yeere.after:ithwesfused-in_Vretnem?
_Second,ewha$,oriter;a can beiused_to_insure,an objective anal-
ysis of such a complex, controversial,. and polibically_sensi-
tive suerot? One,answerfto,the_first_question'mgy.be that
presumed health effects from exposure to the.herbicide‘have .
just now appeared or, at 1east. have recently been diagnoaed
amnong Vietnem veterans. Another possible answer 1s that the
general public and Congress have Jjust recently reoognized
the eoncerns of Vietnam veterans. and Agent Orange 1s only :
a vehlcle to focus those ooncerns.' Certainly, the aorimony
and'bitterness over US 1ﬁvoi¥émehé;1n‘V1etnam'drOve nost
*Americans to’ repress memories of that war. PAekalreéﬁft.”

they have tended either to 1gnore veterane of the Vietnam'
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era or to relegate them to a 1esser status than veterans of
other wars. Reoent gains in respectability for Vietnam vet-
erans have coincided with increasing Amerioan interest in
health and environmental 1ssues. Thus, the controversy SUL-
rounding Agent Oronge'nas surfaced primarily because it in-
volves the veterans and herbioidos..boﬁh:of_which have been
the center of controvcrsy.sinoe thoy were employed in Viet-

ham.

Health ooncerns‘inVOlving Agent Orange;~its oomponent
herbleides, and the toxic dioxin contaminant 2, 3 7,8-tetra-
.ohlorodibenzo-p-dioxin (TCDD) date from 1970 Current inte-

. rest ig merely an extension and popularization of i:sues first
_publioized in 1970 and again in 1974 A large volumc of toxi-_
cological ‘data on 2,4 5-trichlorophenoxyacetic acdd (2,4,5-T)
and 2 4-dichlorophenoxyacetic aoid (2, h-D)._the two herbicid-
es in Agent Orange, were available during the final years of
Us involvement in Vietnam, but woerully 1nadoquate toxicolo-j
glcal and environmental data on TGDD preoluded resolution of
the issues. Although soientists rocognizod that TCDD was .
acutoly toxic and teratogenic (birth deformins) in labora-
tory animals, no studies were available on the effects or
chronic long-term 1ow—1evol exposures in lower mammalian
speciea. Purthermore, numerous oooupational exposures to
TCDD were reported during the industrial production of . tri—.

chlorophenol but human epidemiologic studies were not




available despite documented exposures as early as 1949,

Thns, to reeoive'the preeent oontroversy, sclentists

- presumably must determine whether they cen assess the longe
term effects of exposure to TCDD on the baeie of . existing
.data and whether the veterens' compleinte are consistent
with the data. Of course. one ma jor aseumption nust be that
Us military personnel reporting health erfeots were probably
exposed to Agent Orange end, hence. to TCDD. But, regerd-
less of any reported health effects, a valid study must ine

clude examination of all-fecets_of:thencontroverey;

| Thie requirement poeee a8 dilemma in eny ettempt to

enewer the eecond queetion becauee objective enalyeis de-

pends on euch en exeminetion. but there are eimply no models |

aveilable for analyzing environmentel heelth iseues. In

the abeence of such modele.'exemination of reoent environ-_ _

mental criees involving other chemicale can provide a use- '

ful perallel for analyzing the Agent Orange controverey. i

For example. environmentel contaminetion or "poisoning epi—

eodes during the decede of the seventies involved similar

hemicale, euch as chlorineted ineecticidee (chlordane, DDT.{;

and mirex), polychlorinated biphenyls (PCBe). ‘and polybrc-‘

[N

- minated biphenyle (PBBe). And. moet recently. the Love

&5

Canal episode has reoeived extensive publicity. analyeis B

_.;? SEh

of theee episodes, 1ncluding reports on PCBs by Hammond (19):_

and Culhene (13), reports on PBBs by Budd et al. (7). and A

N
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Ember's {17) assessment of the Love Canal eplsode, reveals
that these episodes shere oommon-ohereoteristios. Apparently,
the public perceives highly publicized environmental polsoning
'episodes as threats to the "quality of 1ife," end. as result
of this perception, the eplsodes lead to a number of predict-

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

A controversy 1nvolv1ng environmental contamination com--
monly heglns with an egisodio event a speoifio 1nstenoe of
poisoning that arouses public and soientific oonoern. Suoh
'an event usually begins with oonteminetion of animels, but its
impact rapidly expands to inelude humens thet may;heve inedvert-
ently been enposed to"the ohemicalf.:FreQuently, inproper use
or disposal of the chemical precipitates the event (e oo the g
FBB episode, 7. |

Generally, only a few people or livestook are‘ectually.
‘exposed to, or oontamineted by, the ohemioal. Thls small pop-_
ulation. however. is an inadequate sgmgl for establishing
cause and effeot relationships. Nevertheless. oonoerned indi-
viduals respond to the event with 1ists of observed biologicelj'
effects in animals and adverse physical symptoms in. humans.'

In most 1nstenoes. lay persons (including ‘news reporters),- |
local physioians. or biologists oompile these lists “and they‘

ultimetely become indicators of adverse effecte to peOple who



Table 1. Events and Characteristieecof Environmental Poisoning Episodes That'Define
"Quality of Life" Controversies. '
Brief Description

Event/Characteristic

Episodic-Evént
Inadequate Sample Size
IhadeQuate-Scientific_Data

Intense Media Response :
Inadequate Government Response

Special Interest Grou@s

Initiatioh of Lawsuitg

| Adﬁisgry;Groupé" L

Unsatisfactory Resolution

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

Episodic events involve exposure 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 concerns., :

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, €.8., & state
department of health, qualified represant-
atives from all interested parties Jjoin in
an advisory .committee to coordinate research
studies, review results, and offer recommend-

- ations for resolution of isbaes.

There are no satisfactory methods for appropri-
ate resolution of guality of 1ife" contro-
versies,




feel that they or their animals have been "potentially" exposed
to the chemical, Invariably, these lists are not consistent _
with accepted ec;entifio data because the medie and the public
. elther confuse or misunderstand the concepts of dose, exposure,
end chronic and aoute efreots. As a result, the publio'con—'

cludes that the scientifle data are 1nadeguate and, in some

instances (e.g., the Love Canal epieode 17), 1t may express

an 1ntense emotlonal reaotion to the scientific data 1r it sus-~

pects that "contrary" data are wrong or even dishonest.

or course, the episodic event 1s “newe,“ and, as suoh,‘
it always attracts the 1oca1 news media. Initial ‘coverage of
the event usually oontaine many 1nacouracies and reflects a
highly emotional orientation. In providing the coverage the
media compare the list of symptoms of a given eplsodic 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 reeponee is rurther characterized by artiolee 1n
me jor newspapers or on-the evening news, and these artiolee.*
are usually followed by'other.artiolee oonteining Wsensational" -
stories in popular magazines (e.g.;ymime. Reader's Digest,
Family-Circle, Playboy; and Penthouse). Culmination of the
Intense and frequently in&courate-oampaigna18~marked by tele- :

vision dooumentariee_ueually'prepared to highlight eighifioant



‘events or chemlcals. For example, "A Plague on Our Children"
‘was televised nationwide on 2 October 1979 by the Public Brosd-
casting System in its "NOVA" series and focused on PCBs, TCDD,
'2,4,5-T, and the Love Cansl. Council for Agricultural Science
‘and Technology (CAST, 12) reviewed this documentary and con-
“cluded: '
The program wee'overloaded vithrinterviews
with emotional laymen whoseé uneducated
- opinions about health hazards related to
chemicals would:be expected to induce a
gimilar emotlonel response lin the_viewer,
- Following the epieodic event and 1ntenee media coverage.
‘numerous locel. etate. and federal agencies provide Aimmediate

but definitlve responses to the stories. Personnel 1n these

agenclies are rerely knowledgeable about the chemicals or the :

1ncidente. but after cursory reviews of available 1nformation__"

and telephcne calls to local eclentists, physicians,_or other o
"experts,® they release tentative responses to implied or di-
rect charges of offioial 1neptitude. Frequently, the media o
and the public vlew theee efforts ae 1nadeguate government be-c

‘havior and label the concerned agency as “unreSponeive “.

In concluding that the.government"is unresponsive, coh% |
cernedlcitizene form snﬁgiai interest grouQS'ehd”usually soli=
clt the services of their own "experts.™ Medie“coverage‘éhd'E
inquiries to elected government ofricialswﬁiompf”rﬁﬁliﬁ'ﬁé5¥“'

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



"victims," and reports by the scigntifié community and govern-
ment offiolals; The lmpact of speclal interest groups on pube-
llc attitudes and the behavior of government 6fflcials has been -
described by Ember (17). For example, the Love Canal Homeown-
ers Assoclation, a special interest éﬁoup, launched & éeﬁarate
epidemiologlc study of the Love Canal "at risk" population and
subsequently used data derived from the study to elicit responw
ses from a number of federal agencies and even a US district

court.

'Failure to resclve the controversy or to compensate thé_
victims of the episodic event sddn.leads to lawsults against |
‘the oompaﬁy responsible for the event, for production of the
chemical, or for both activities. The real purpose of the law- ..
sults is to verify the éoncern of the individuals. Sinoefﬁhe
_ complex nature of the issues precludes their inmedlate appear- .. ...

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

Many government agencies, speclal interest groups, academic .
and research 1nst1tutions, and concerned citizens become involv-
ed in various facets of the chemical episode. . To mlnimizq.the-‘,
conrusion_éssoclated with so many:“Playsrs,"-the;leadugqvérnvw,v

ment agenc#, usua;ly'atstats‘nealfhzdapartmeht. &pP01ng§;an

advisory group to insure maxlmum collection and review .of all
relevant data, The composition .of this group must raﬁlect;pﬁe

credentlals of "qualified" people representing major players



and various government agencles involved in the eplscde. One
ma jor function of the advléory'group 18 to offer recdmmendations

that will assist the lead agency in resolving the issues.

:With thé possible exception of bans on some of'the chlori4
nated ;hsedticides, the government and thq soientlfiq community
-have.satisfactorily resolﬁéd very feﬁ eplsodes stemming from
environméntéi.ﬁoisoning. But, even in the ban on oo, d;spas-L
slonate.séientific datg.fook.second place_tp emotional'conoerns
in the legal resolution 6f the issue (15). These cohtroversies‘&_
generally reﬁain unresolved because there simply 1s no satisfac-~
tory mechanism'fbrﬂtreating”oppdsihg'polhts'of view in complex
"quality of 1life" issues. The result has been an increasing
public fear of artificial chemicals in the énvironment and lack
of confidence in the ability or willingness of government and

sclence to resolve problems related to their use or disposal.

Thus, ‘unsatisfactory resolution is still another unique charac-
teristic of controversies stemming from environmental poisoning

episodes.

Obviously, the characteristics that distinguish environ-
mental polsoning episodes from othér’énfironﬁentalfisSues are
scientific, soclal, political, and légal. If a controversy s
based on-a-prépondefanceiof gcientific concerns and these con-
cerns cannot be regsolved to the safisfaOtiOn of the mbdidﬂﬁnd f$f~

the public, then one cén'beasohably:concludé"thaf‘éciéntifibf* ﬁ””

BT
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issues drive the controversy. In this 1nstance; reasonable
answers to key scientific questions should lead to satisfac-
tory resolution of the controversy. On the other hand, suffi-
cient scientifid data may permit definitive answers tO'ques;
tions related to public health, but they may not resolve the
1n1t1al controversy. In such 1nstances,'one muat conelude that
social, polltioal. or legal issues drive the controversy. Obm
viously, all key sclentirlc questions can never be answered to
the complete satisfaction of all partiesi and the same is true
for soclal, political, and legal concerns. Thus, short-term
studles involving relatively small expendi%ures or'reéources"
might be feasidle to enhéhce the existing scientific data basé.'
On - the other,hand. a reasonably completé.data”b#se for making
decisions in the present or immediate future'may not Justify
long-term studies (years) requiring major outlays or dollars

and manpower,

_ Thé.nine oharacterlst;cs dlscussed in the above model
. apply in varying degrees_to_all_cpntréversies based on envi-
ronmental polsoning épisodes. .L;ge othe:-controversles. the
Agent Orange controversy can:be,examined in the framaWotk.of
this model. The analysis begins with an evaluation of the
episodic event and traces its evolution to a full-blown controw
veréy. However, Agent Orangé nay have produced‘tﬁo'épiéédic
events: the first and, perhaps, major event wés military use

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

11



have been the initial publicity given to the herbicide in March
1978,

Military Use of Herbilcides in South Vietnam

In May 1961, the Office of the Secretary of Defense re-
quested US Army pergonnel at Fort Detrick, Maryland, to deter-
‘mine the.tqchnical feasibility_qf defollating Jjungle wvegetation
in Viefnam. This request followed_complaihts from US milltary
advisors that jungie‘vegetation supported. enemy ambushes. By
early fall 1961,lsoientists and government officlals had con-
ducted 18‘different aerial.defoliations and anticrop tests
1nv61v1ng varioué_formulations_of commerclal herblcides near
Saigon.. They selected ﬁhe_herhioidés primarily on the basis
of their extensive use and research in the Unlted States, but
they also;cqnsidered such factors as available gquantities, costs,
and known 6r acoepted toxlclty to humans and animals. The tests.
showed that two different mixtures of hefbicides would produce
significant defollation and anticrop effects. The first mix-
ture.‘code-hamed "Purple;"‘conéistéd“Cf"thé'n—bufyl esters of
2,4,54T7 and 2,4=D and the 180-bu€y1 ester of 2,4,5-T. The sec~
ond mixture, code-named "Blue," consisted of a powdered 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_flrst_herbigiqes_used in
Operation RANCH HAND, the neme given to the tactical project ..

L
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for'aerial‘spraying.of herbicidses. Two-additional formulations
of 2,4, S-T {Pink and Green) were recelved in limited quantities
and evaluated during the first three years of Cperation RANCH
HAND By early 1965, two other herbicldes, code-named Orange
and Whlte, had been evaluated and brought into the Spray pro-
gram, and,_in the same year, Agent Blue was changed to a llg-
_uid formulation or cacodylic acld, thereby eliminating the
need ror mixing operations. Agent Orange replaced all ‘formula-
tions of agents Purple and Pink andaovontually beoame.the.most‘
'widely used military herbicide in South Vietnam. (see Young
et al., 41, and Bovey and Young, 6, for additional early his- -
tory of tho RANCH HANDiprogram). |

'All herbicides for military use were shipped to Vietnam in
55~ga110n stoel drums. ooded with colored bands palnted around

the center of the drums.. These bands identified . the herbicide

and thus helped personnel unfamiliar with the chemical composie *

tion and properties of the herblcides to. avoid mixing incompat-
ible herbicides (e.ge, Blue with White).

Agent Orange was a reddish-brown liquid that was soluble.
in diesel fuel and organic solvents but was 1nsoluble 1n water.h
One gallon of orange oontained %,2 and by pounds of the aotivoh_j;
1ngredients 2, u-D and" 2, A 5-T respectively, as a 50 50 mix- |
ture of the n-butyl esters of 2,4-D and 2 u 5-T Agent White

 was a dark brown viscous 11quid that was soluble inm water but

13



Was insoluble in diesel fuel. One.gailon of Whits'contsined
0,5@ pounds .of the active‘ingredient'u-amino-j.s.éktrichloro;
plcolinic acid (pioloraﬁ)'and 2.0 pounds of the actlfe.ingre— _
dient 2, 4-D.‘.This-agent'contained a 114 mixturs of the triisb- ”
'propanolamine galts of pleloram and 2, 4D and was sold in the :
‘United States under the commercial name Tordon 101, Agent Blue :
was a clear yellowish-tan 11quid that was soluble in water but
was insoluble in diesel fuel. One gallon of Blue contéinéd‘3.1
pounds of the active ingredient cacodylic acid, and, of the
totsl‘formulation, 15.4'percent was arsenle as ths péﬁtavslenf
organic arsenical. Agent Blue was similar to Phytar 560, a
commercially available organic arsenical sold iri thHe United

States.

As noted earlier. all of ‘the herbicides ultimately used
in South Vietnam wers not consistently applied throughout the =~
10-year period (1962-1971);encompassed by the DoD defoliation
program.. Furfhermore. 2,4, 5= formulations used early in the
program probably contalned Highef”ievsis of the toxic dloxin
cbntaminant TCDD than later formulations, Levels of TCDD in -
Orange were 1ow because of subsequent lmprovements 1in producw -
tion and quality oontrol.' The three periods shown in Table 2
¢can be differentiated on the basis or speciflc herblcides used

_and the mean dioxin content of herbicides containins 2 &, 5=Te
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Table 2., Differentiation of Three Time Periods_During
- U3 Military Defoliation Program in South
Vietnam and Mean Dioxin Content of Herbioides,

Mean Dioxin

S Herbicides Used Content ~
Period (Code Names) (parts per million)*
. January 1962-  Purple, Pink, Green J2Ne
June 1965 Blue - 0
July 1965- Orange | il
June 1970 White, Blue : : 0
July 1970-  White, Blue 0

Ootober 1971

¥Found only. An 2,4, 5-T contalning formulations.
##Value based on the analyses of five samples, -
*#¥Value based on the analyses of 488 samples,
SOURCE: Young (40). - R
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Agent Orange, the most extensively used herbicide, account-
ed for approximately 10.7 million gallons {60 percent) of the
17,7 million gallons of totel herbicides ‘used in the conflict:

(Teble 3). However, Table 3 shows that Orenge was not the only
Herbicide containing 2,4,5-T in the defollation program. Small
‘quantitlies of agents Purple, Pink, and Green containing 2,4;5-T
‘and the dioxin contaminant were.used‘from~1962-through mid-19§5.

Patterns of Use o
Each of the three major herbloides (Orange, White, ard
_Blue)-had specific uses aithough_they were applied at fhe same
~rate of three gellons per acre, 'Nlnety-nlne'percent of Agentﬁ-
.White was applied in defolliation missions, but 1t was not used
on crops because of the persistence of piolorem 1n the soil.
_The slow action of White on woody plants usually delayed full
defoliation for several monbhs sfter eppiication of the spray.ih
Thus, it was an 1dea1 herbicide for*use 1n inland forests where
rapid defolietion was not required. But, when 1eaf fall did
‘ocour, 1t persisted for 1onger ‘periods than followlng use of .

agents Orenge or Blue.

Agent Blue was the herbicide chosen for missions requir-
1ng destruction of cereal or grain erops. Approximately 50 per-
cent of all Blue was used to destroy crops in remote or enemy-'
controlled areas, and the other 50 percent was used ag a contect :

herblelde for controlling vegetation on base perimeters. 1At,the
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Table 3,

Code
Name

Peridd
of

Ofgnge

White
" Blue

Purple

Pink

Green

¥Last fixed-wing mission of Orange 16 April
helicopter mission of

~ Herbleide

- 2,4-D; Pleloram

Cacodylic Acid
2,4-D; 2,4,5-T
2, h’ v 5T

2 0 I"’iS"T

**Last fixed-wing mission 9
under US control stopped 3%

SOURCE:

Young et al, (41

‘Totaif

znu'D; 21“‘15"’1‘

Quantity

10,646,000

" 5,633,000

SR

17,705,200

Oc

1,150, 000
145,000
123,000

—:200

Orange 6 June 1970,
January 1971; al

tober 1971,

Use

196 5-1970% .

| 1965-1971%#

1962-1971** |

' 1962-1965;»

1962-1965

1970; last . . .
1‘he:b101dg§';
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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-
- ticularly on the tall perennlal grasses that grew on the peri-

meters of many military bases and ogmﬁs.:

Ninety percent of'all Agent Orange ﬁéé uéed for forest

l defollation, éspecially the mangrove forests, and elght_percenp
" was used in the destfuetion 6f brbédleaf‘érops (beans, peanuts,

ramie, aﬁd root or tuber crops). The remalning two percent Wé§ 
used on bése perimeﬁers (primérily éround RANCH HAND bases), on.
enemy cache sites, and around waterWayéuand"dbmmﬂhication liﬁes..'
_(Table 4 shows three ma jor categories of vegetation and the num-

ber of acres sprayed with herbicides.)

| Certain portions of South Vietnam were more frequent tar-_f
gets for defoliation missions because of the unique require- |
‘ments imposed by military operatlons. Table 5 shows herblecide .
expenditures for the four combat tactical.zohés. and Figure 1
shows the location of thévdefoliation operations'in'felation;féJ
population areas and the combaﬁ téctlcél zones. These data.were
- obtained primarily from the HERBS tape (a computer listing of |
herbicide missions 1n South Vietnam from 1965 through 1971L.'
Figure 1 shows the 1ocations of all defoliation misslons.iﬁ

Dissemination of Herblcides |
Although numerous aircraft were employed 1n the air war

over Vietnam, only a few of these alrcraft were used_for aerial:
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Table 4. The Number of Acres Treated with Military
Herbicides in Three Ma jor Vegetational Cate-
gories in South Vietnam, 1962-1971,

Vegetational Category , ___Acres Treated®
Inland PForest _ | ' ' 2,670,000
Mangrove Forests . 318,000
Cultivgted 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 Herbicides Expenditures in South Vietnam,
1962-1971: A Breakdown by Combat Tactical Zone,*

Combat : Herblcide Expenditure
Tactical : (gallons) ' '
_Zones _ Orange White . o Blue
erZ I 2,250,000 363,000 298,000
CrZ II 2,519,000 729,000 - 473,000
CTZ IIT 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

¥SPURCE: HERBS tape and Young (40).
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SOUTH VIETNAM 3 .\ T 0712 I

DEFOLIATION MISSIONS

JANUARY 1965 - FEBRUARY 1971

- Mission treck
& Populated uren

The Location of Defollation Missions in 8
from January 1965 to February 1971. The Data for the
Mission Tracks are taken from the HERBS Tape.

Source: NAS (10).
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dissemination of herbicides, Theeﬁws?k horse" of Operation
.RANCH HAND was a two-enginefcaiZB.affbraft called the "Pro-
vider," a oargo airoraft adapted for internal carriage of a
nodular spray system., The module consisted of a I'OOO—gallon-
tank pump, and engine mounted oo a frame pallet. An operator 8
console was a integral part of the unit, but it was not mounted
=on the pallet. Wing booms extended from the outboard engine
nacelles toward the wing tlps, and:a short tall boom was posl-
tioned centrally near the aft cargo door. During a typlcal mis-
8lon, the aireraft . Sprayed herbicides at a speed of 150 miles
per hour at a helght of 150,feet above the ground, often at
‘treetop level over the triple canopled jungle. Although 33
_d;123 aircraft_we;e adaﬁfed for ag&ial spraying and all of the
aircraft were emplo#ed'during the:peak_period of BANCH HAND
operetions (1968-1969), many other squa&rons of C-123 alreraft
were not adapted for these operations and were routinely employ-

ed throughout South Vietnam for combat support operations.

The control of malaria‘and'other*mos&hitoeborn diseases

necessitated an extensive programuror aerialeapplication of

_1nseoticide to oontrol these veotor inseots T‘Some oomba¢ troops ‘

experienced malaria rates as high as 600 per 1 000 per yea
1966 (26). ‘Thus, from 1966 through 1972, three RANCHQHAND

- UC«123K aircraft were used to dlsseminate more than

gallons of malathion, an organOphosphate~1nseoticide.'oUﬁl

the airoraft‘desighated for spraying herbioides.'theSe'eiro}al"
- O




were not camoufleged. and they routinely sprayed insecticide
adjJacent to military and civilian installations:and in areas
where military ocperations were in progress or about to com-
mence. The inseotioide took the form of a white fog composed
of minute droplets that settled very slowly on the jungle can-
opy, but herbicides were applied as large droplets that Tell
rapldly on. the canopy with minimal drift,

In addition to the C-123 alrcraft, hellcopters and ground
application equipment disseminated approximately 10 to 12 per-
cent of all herbioides ﬁeed in South“Vietnam. In most instan-.
ces, UH-l series of . heliooptera used to apply the ~herbicldes
carried spray units consisting of 200-gallon tanks and ‘collap-
sible 32-foot spray booms thet could be installed or removed

in a natter of minutes.

Most of the grodnd delivery eystems were used to control
vegetation in limited areae and were. towed or mounted on vehiu
cles. One routinely ueed unit was the buffalo turbine, which
developed a wind bleet up to 150 milee per hour at 10 000 cubie

feet per minute volume. Thus. when the herbioide was injepted .

into the air blast. it was literally shot at the follage. This;g':

unit was partioularly useful for spraying agents Blue and

Orange along roedsides and on perimeter defenses.

Exposure Considerations

Relatively few military operations direotly'involved
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military personnel in handling herbicides.  For example. in
operations involving Agent Orange from January 1965 to Aprll
1970, only three groups of US military personnel could have

been exposed to Agent Orange and its associated dioxin contami-

‘nant { s

1, Personnel assigned directly to Operation
RANCH HAND and actively involved in the defoli-
atlon program - aircrew members and maintenance
and support personnel,

2. Personnsl assigned to selected support
functions that may have resulted in exposure
to Agent Orange. Included in this group are
personnel who sprayed herbicides from heli-
copters or ground application equipment, per-
sonnel who may have delivered the herblcides
to units on defoliation missionas, drum hand-
lers, airocraft mechanics who occasionally pro-
vided support to RANCH HAND aircraft, or per--
sonnel who may have f'lown in contaminated
C-123 alrcraft but were not assigned to RANCH -
HAND. During the Tet Offensive, for example,
all RANCH HAND aircraft were reconfigured to
trangport supplies and equipment and were
asglgned to non-RANCH HAND squadrons.

3. Ground persommel who may have been inad-
vertently sprayed by defollation alrcraft. or
who may have entered an area previously sprayed
with Agent Orange. _ ,

‘The total number of US military personnel exposed to
Agent Orange is not known. Although approximately 1, 200 RANCH  "
HAND personnel were exposed to herbicides through direct support :
of defoliation, there are no data on the number on non-RANCH :
| HAND personnel why may have been eXposed to Agent Orange or

other herdblcides. But, since at least 100 helicopporsiwere
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equipped with spray unlts, the actual number of exposed person-
‘nel may be in the thousands. and ﬁost ma jor military bases had
vehlcle~mounted and backpack spray uﬁits'available primarily fof
spraying Agent Blue in 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'sprayed with herbilcides, ehemy forces control-
led most of this generally remote, unpopulated, and forested
area., Nevertheless, deployment of US military forces through-
out South Vletnam inoreased the likelihood that combat personnel
may have entered areas sprayed with herbicides. Mgure 2 shows
the headquarters 1ocations of most major US Army units deployed
during the period of heavy defoliation activities (1968-1969).

Summarz of Herbicide Use

In discussing the use of herbicides 1n South Vietnam,;
Young (40) noted that an estimated 107 million pounds of herbi-
cides were aerially dlsseminated on three million acres from
January 1962 through October 1971, Approxlmately 94 peroent of
the herbicides inecluded the phenoxy herbicides 2,4.D (56 million
pounds or 53 percent of the total) and. 2,4 S—T (44 million pounds
or 41 percent of the total). The 44 million pounds of 2, b 5~T
contained an estimated 368 pounds of the toxic dioxin cantami-'

nant, Agent Orange contained ninety-six percent of all 2,4, 5.7,
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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 dis-
seminated in South Vietnam, and these agents-were sprayed as de-
follants on less than 90,000 ascres from 1962 through 1964 8
period when only a small force of US military personnel were de=-
bPloyed 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 ueed in defcliation of 2 9 million acres of inland forests
and mangrove forests, Procedures for handling. transporting. |
and storing the drums of herblocides generally precluded physical
contaoct by most military personnel. - However, the most likely
exposedvpereonnel were assigned to the BANCH HAND squadrons and
to helicopters responsible for dlsseminating the-herbicidee.'

Claims of Adverse Health Effects

| Apperently released to the prese prior to scientific publi-
cation, a preliminary report by the Neticnal Cancer Institute in
1968 noted that samples of 2, 4 S-T were found teratogenic in |
labcratory mice. While the American press reported the terato» :
genicity of 2 4,5-T in laboretory enimals South Vietnamese newe-
papere published reports of birth defects in areae eprayed with -
Agent Orange. ‘These reports elicited far-reaching reactions d
from governmental agencies. eegmente of the scientific ccmmunity.

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 Vietnam to *remote and unpopulated" areas.

Additionnl énimal experimentsnin 1969 and early 19?0 led to
the conclusion that the dioxin contaminant in 2k, 5-T was pri- .
marily responsible for deformlties in the offspring of 1aboratory
mioe followlng exposure of the fomales to the herbiolde. Never-_
theless, the que-tion 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 Statos. the
Departument of Defense suspended all ‘use of Agent Orange 1n South

Vietnam on 15 April 19?0.

- A select group of highly visible sclentists initially
objected to all use of herblcides in the Vietnam war and, 1ndi.’-
vidually and collectively, published their views in numerous
articles for newspapers and popular magazines (6) And, when
' reports of birth defects first appeared in the news media. the
same sclentlsts were 1nstrumental in musterlng publio and poli~
tical opinlion- against continued use of Orange. Thus, termlnation
of the RANCH HAND program and use of Agent Orange ooourred during
an environmental oontroversy foousod on hoalth 1ssuos, and the | |
'controversy was oompounded by strong anti-Vietnam sentiment among-_
members of the press and the general publio. But conoern for the
health of Vietnam veterans exposed to Agent Orange did not reaoh -

its peak until eight years 1ater.
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Eveluetion of the Science

- To understand the role of science and 1ts 1nf1uence on the.
Agent Orange controversy, one must first review actions of the
government regarding 2,4,5-7 since 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 Environmental Pro-
tection Agency (EPA) embarked on lengthy administrative proeeed-.
.1ngs to determine the feasibility of ‘banning all remaining uses:ﬁ
of 2,4,5-7, In reviewing the use of 2.4,5~T and TCDD, scien-
tiSts pursued investigations in two;different'ereaeli The first
area dealt with the toxieology of Z;4,8-T and TCDD in animals,
and the second area included san evaluation of avallable data onfi”
hunan'heelth effects and potential roﬁtee of exposure to phenor&t
herbicidesfand-TCDD . These studies confirmed the availability
~ of significant toxicologieal data on ‘2.4, 5~T but they reported o
~ very little data on TCDD,: Consequently, the EPA withdrew from
proceedings to cancel in June 1974 since "evidence which would
in large tart determine the outcome of these-proeeedings“remains
sclentifically unavailable (31).? In December 1979, the ageney
again 1esued notices or intent to hold a heering on whether to.
cancel all registrations 2, 4 5T, The hearing begen in;March
1980 to explore ‘the risks and benefits associated With the '__
registered uses of 2, 4 S-T, end 1t is still in prosress at this
.writing (February 1981). |
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Toxicology of 2,4,5-T and TCDD in Animals

Diaz-Colon and Bovey (ié)'rcpcrt that more than 870 toxi-
cological studlies of the phenoxy_herbicides have been published
in ﬁhe past 25 years. And, 1n 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 excrcted, In a. two-year study cf._5
chrcnic.toxicityland oncogenesls among rats Iingesting diets con-
ta;ning 2.4.5-T,-they focnd fethcxiccloglcal symptoms (loss of
body_weight anq slight:mcrphological changes in kildneys, livers,
and lungs) even at the highest dose level (30 mg 2,4, 5-T/kg
body welght/day).  This gtudy also revealed no oncogenic .re-
sponse in rats even when administration of-2.4.5-T-extended- |
over most of thelr life span at a dosage high enough to Anduce ;
toxicity. As_fcr.the effects_ofazrh.s—m‘on reproduction, Smith
et al. (32) found incstudying three generations of rats that K
dcselieﬁels of 2,#.54T_high.enough to cause signs of toxicity
had no effect on the.reproductive_capacity_of-rats. except. for :
a tendency tc reduce neonatai,sprvival.at dcge-levelscof JO{and

30 mg/ke/day.

Although the above animsl dats SuggeSt,thatlé:n.S-T pééééﬁ
few toxicologlcal problems, the contaminant chn'ié’far mare7 -
toxic. It ‘heis been scientifically confirmed 8s & teratcgen;
._1ndeed the amount required to cause a teratogenic effect of ke
some kind is far lower for TCDD ‘than with many Other_compounds;:f“

In this sense, it 1s one of the most pofént'coﬁpcunds studiéd'
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in the 1abora£ory (30). Qualitatively, however, 1t is far less.
teratogenicgthan many other chemicals: the teratogenic responsge
commonly associated with TCDD 1s oleft palate. It tends to
cause death of the embryo or feﬁus rather than a wide range of

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

claim that it causes miscarriages in women as a resuit of spray- - .

ing quests with conﬁaminated 2,4,5-T. But it is important to
note that the teratogenic.action of TCDD is speciés specific
(1.6.. 1t ocours 1n‘mice and rats but not in .other laboratory
specles, including rhesus monkeys). ;Furthermorej Tschirley (39) 
reports that scientists 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 thée demonstrated no embryo-toxio effect

'level in rhesus mbnkeys.:

A review of the published literature reveals that TCDD is
a carclnogen for rats and mice., In a two-year study of chronle-
.toxicity and oncogenicity resulting from TCDD (2,3.7,8~TCDD), E
Kociba et al, (20) found that doses of TCDD sufficient to ine
duce se;ere toxlclity inoreased.the 1ncidehce~of some types of
neoplasms (both liver and lung) in rats. but reduced the inci- -
dence of other types,. such as tumors of the pituitary gland |
uterus. and pancreas, During thelr study, they'found~no»1n-~-
creases in tumors among. rats receiving sufflclent TCDD to 1nduee

slight or no manifestations of toxicity.
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Current studles of mutagenicity 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 ig glgg‘correiates of mutagenl-
eity (33). In September 1980, Lamb, Moore, and Marks (23) re-
norted the results of a reproduction and fertiiity experimént'on_
male mice treated with the three chemical constituents of con-
cern in Agent Orange (2,4-D, '2.15,5-'1‘.7 and TCDD). They found Ho
significant decrement in the fertility of reprodﬁction and no
evidence of toxicity in germ cells. Sufvival of offSpring and
“neonatal development were apparently'unaffeCted'by paternal eiér

posure to simulated mixtures of'Agent Oranée.t

_ The soientific community has ‘not validated a quantltative
.method of extrapolating animal data to the human situation.
Nevertheless, the significance of the above data is that most of
the adverse effects'expecte&‘from'severe‘eXposure to 2 h'S-T |
contaminated with TCDD wlll probably be ‘due to the TCDD Aln'-‘”
though TCDD is a teratogen, the ‘effects: are primarily manifested‘
as cleft palate in ‘offspring or through lethality of the embryo-w
or fetus. Exposuré of the male 1s nottlikeiy to cause reproduc~
 tive problems. *As'a“earcinbgen;*TGDD}oﬁhfteﬁexpecﬁed'téfceuEéf”
neoplasms'of the lutigs and 11ver;'ﬁﬁt"5uggé§tions of noheffeeti:
levels for TCDD as either & teratogen or’ carcinogen make the
magnitude of exposure & critical faotor in considering possible"”’

~long-term adverse effects.
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Evaluation of Human Health Effects

The first reports of human birth defects attributed to
-Agént Orénge appeared in Vietnamese newspapers in June 1969,
As a result of the public and scientific furor caused by these -
- reports, Cutting et al. (14) and Meselson et al. {24) conducted
two independent surveys of South Vietnamese hospital rooords.
Although neither report reached definite oonoluéions on the
validity of the aocusatloﬁs. both reports acknowledged that
‘searches of the records probably would have revealed any marked
1nofoase-1n birth defects or introduction of a'StrikinQ defect,
such as-thezoérecta 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 interviews 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 19?3. Tung et al. (35) compared the number of cancer
patients admitted to Hanoi hospltals during the period from
1962-to 1968 with the number admitted from 1955 to 1961, the -
period prior.to the spraying of herblcides. They‘reportéd'an'_’
1ncrease-1n-the number of persons with primary liver canscér “in |
proportion.to patlients with other types of cancer, - ‘The authors
ooncluded that this inorease was the result of exposure to her-
bioides containing TCDD, but ‘they could not document 1nd1v1dua1

historiss of actual exposure.
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In ennouncing the resulfs of studles conducted in South
Vietnam in 1972 and 1973 (10), a committee appointed by the -
‘Natlonal Academy of Science (NAS) reported that it could find
ino-cqnclusive 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-reports-
that some humans, especlally the Montagnards, and domestlc |
animéls became 111 or died after they were exposed to herbi-
cidé sprays or after they consumed treated plants or contami-
ﬁated 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 herbleide program on the health. 
of the South Vietnamese péople sppear to have been smaller thah o

one might have feared".

It 1s extremely diffioult to find preoise 1nfo£ﬁéfion_cdn- -
cerning the adverse effeots of 2,4-D, 2,4, 5-T, and TCDD in hu-
‘mans. Acute and subacute effects are reported qﬁite.uniformly; o
followling accldental exposures.'éuicidal,gesturés. and indus-
trial accidents, but there 1is élgreat deal of confusion concern-
Ang the presence of long-term effects. Much of the medical .
“knowledge concerninggthe_effects_bf 2,4=D and,Z.@,S-T:is.dertve@;
'ffom case reports. Since many of the patlents degeribed 1nﬁi
these reports were exposed to multiple chemical agents, it 1swn_ _;

difficult to determine the chemicals that,prqducedaspzoific B
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symptoms. Of the vast array of symptoms attributed to 2,4-D,
the most conslstently reported problems . involve personal be-

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

Medical dats associated with exposure to 2,4-D come pri-
marily frem spraylng incidents, but data for 2,4, 5-T and TCDD
come from industriel exposures. . Since the first commercial pro=. -
duction of 2.4.5-T. numerous industrial episodes have involved |
eiposure to trichlorophenol, 2,4,5-T, and TCDD. Fifteen of the
23 epieodes_recorded.in_the literature ﬁere apparently the re- .
sults of occupational exposures dnring industrial production _
of chlorinated rhenols., But. on eight ococasions, pereonnel wers
exposed during cleanup following explosions or to. improperly de~
contaminated workshops (41). Unfortunately, the effects of
2,4,5.T in these eplsodes could not be clearly distinguished
from the poesible effects of TCDD. Symptoms attributable to i
2,4, 5.0 and TCDD exposure include all of the symptoms of 2 @n
exposure, in addition to skin disease. chloracne, or acniform
dermatitis. Many sclentists believe that chloracne 18 the "hall-
mark" of exposure to the dibenzo-pudioxine. eSpecially 2 3 ? 8- -
TCDD, Chloraene is a skin reaction characterized by a general
dermatitis composed of eomedones (blaekheade) and inolusion )
cyets or papulee frequently terminating in pustules 80 eevere
that they cause permanent scarring. Morphologicelly. it is

similar to teenage acne, but 1t ie more severe, particularly on
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the upper face, ears, and neck. Active chloraone leslions have
been reported many years after exposure to TCDD, but the condi-
tion usually clears up 8pontaneously_1n-a few months. Premature

aging of involved skin areas has been reported in some Instances.

 'Several case control epidemiology'studies'oonduoted by
Swedlsh sclentists have reported evidence of a statistical rela-
tlonshlp between cancers of soft tlssues and exposure to the
phenoxy herblcides and TCDD (5). And the date by Tung et al.
(35) cited earlier has received widespread attention, but the
scientific community has viewed these studies with caution.
Except for angiosarcoma, a rare"type of ‘cancer caused by vinyl
chloride and 1rferﬁ£able exposure, it is virtually impossible to
distinguish between a cancer caueed'by”a_érecifie ohemioal agent

and a similar cancer caused by some other eticlogy.

Four reoent research studies may provide lmportant olues
ooncerning the effects of exposure to Agent Orange or dioxin.,;
In January 1980 Zack and Suskind (42) publlshed the results of
a thirty year followuup study of 121 ohemioal workers Who had
developed chloraone followlng exposure to TCDD in an induatriel
_ aecldent at Nitro, West Virginla. Although they obeerved no. i
' apparent excess in total mortalit& or 1n deaths from oanoer or.
cardiovasoular disease, they oould not oonsider the reeults oona":f
¢lusive beoeuee of the small cohort and the relatively small

number of deaths obserVed. In Ootober 1980 Zaok and Gaffey (2) o
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_expanded thils study to include 885 men, of whom 721 were still
alive and 16% had died. Analyses of these data slso showed no
excess In total deaths or in deaths caused by cancer or other
diseases of the nervous, circulatory, respiratory, or digestive
systems. Although most.of the men in this larger population

did not develop chloracne, they were employed in the trichlorow -
phenol plant and, hence, were exposed to TCDD. 1In August'i980,
Cook et al., (11) reported on a study cr 61 males involved in a
chloracne incident at Midland, Michigan, in 19641 Forty-nine
-of these men developed chlcracne while working in a trichloro~
phenol manufacturing plant operated by Dow Chemical Ccmpany |
Within the 1im1ts 1mpcsed by the size of the cohort and the
length of the follow-up. TCDD apparently had no adverse effect |
on mortality experience, and deaths from cardioVascular disease_;
or cancer were statistically 1nsign1r1cant. And, in January .
1981 the company (3) released a report on its study of the off—‘
spring of production workers exposed to 2,4,5-T and TCDD. The

study was based on an interview questiommaire 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 wives’Of'mcﬁfi"
in the same division (Midland, Michigan) who had never worked
in such areas.. The study found no statlatically sigmificant
differences between the tws groups in 1nstaﬁces*or*miscﬁrri&ges,

st1llbirths, infant deaths, or congenital malformations.
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In other wofds, there are no epidemiologic data associat-
ing TCDD with any long-term health effeots in humans other than
chloracne, but, as noted by Wolfe (38), neilther is.there7strong
- evidence to validate the absence of such effects. Moet studiee'
" have not Included sufflcient numbers of subjects to detect in-
ereased risks ofeuneommon conditions, and the perlod of observa- -
tion in many studiles has beeﬁ inadequate to deteot eoﬂditions
with long lag times beﬁween exposure:and 1lllness.- There is
currently no rellable evidence that links dloxin exposure to-

cancer or birth defects in humans.

The Seientific Data and the Veteran Comp 1nts

Sauri (29) examined the first 361 claims submitted to the
Veterans Administration from 197? through April 19?9 by Viet-
nam veterans claiming disabilities from expoeure to herbicides.
These claims deseribed 130 different effeets in five major catee |
gories of symptoms: psyehietric, dermetologic. reproduct1Ve._

'peripheral neuropathy, and gancer.

The sclentific date validate specific: links between ex~:
posure to Agent Orange and TCDD in thﬁasenae-th&ﬁ‘symptomST%w-
reported by the veterans have also been documented in other
- cases of_exposufe:to.the ﬁerbieidee_orntofTCDD.. But'mostﬂof_{

‘these symptoms, e.g., peripheral neuropathy,ifatigue. weight,=;:‘
-eloss,iand.some psycholqgical disturbaﬁces, are acutereymptbmee;fl

that manifest themselves 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 vast

ma Jority of the veterans claimed dermatological problens, but
only three of the claims cited chloracne and none could be cone

firmed by physical examination.

Further eVaiuation of the early claims revealed that many
olaimante were males who reported fathering deformed children.
The review of the scientific literature acknowledged that TCDD
was a teratogen in laboratory animals, but the studlies described
effects resulting only from female exposures. Recent studies of
reproduction-among male mice exposed to 2 b-D, 2 b, 5-T. and TCDD
do not confirm an 1ncreesed incidence of birth defects. And,

- a8 noted earlier. cleft palate 1s the birth defect associated

with exposure of pregnant female animals to TCDD The children

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

Seven percent of_the oleimante reported a. variety of malige

nancies, but there is currently no.valid evidence linking expo-

sure to 2,4,5-T and TCDD with instances of cancer. The limited
number of people in the cohort precludes any definite link be- “

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

'oxy herbicides.

Despilte the preponderance of scilentific data‘thax_oontraf~

dict the veterans"allegations. one recognizes that some of the -

veterans have definitely experienced health_problems. Cohclu-

slons based on sclentific analysis of the available data in no
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. way denigrate these problems. The purpose of this gstudy is to
determine whether Agent Orange is responsible for the problems.
If Agent Orange 1s not responsible, then somé other factor
QSSociated with the Vietnam War'mayfbe responsible. or, perhaps,
the symptoms are afflictions of aglng and attendant psycho- B

social aberrations.
‘The Role of Soclal, Political, and Legal Concerns

As mentioned earlier, a number of factors - scientifie,
social,‘ocliticsl,.and 1ega1 - have an impact on publlc and pri-.
vate perceptions of controversial issues. When-theSe percep— .

. tions 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 is particularly true
of quality of life" 1ssues 1n which determination of risk 1n-‘
volves value choices. Posltions taken by the medla and: the
ccurts may ‘be 1ndependent of scientific consensus regerding the
.actual risk. Thus, in addition to sclentific factors, sooial
political, and legal "perceptions" ‘have a direot 1mpact on the

issues that drive the Agent Orange controversy.

' Intense Media Camggisg . o
Station WBBM, a television affiliats of the Columbla

Broadcasting System in Chicago, Illinois. alred a speeial report.
in March 1978 on the subject, “Agent Orange: Vietnam s Deadly

.Fosg" This film reviewed a number of past environmental j(‘



episodes allegedly involving 2,4,5-T and TCDD. Kurtis (22),
the WBBM reporter, compared symptoms described by some Vietnam
veterans'in the Chicago area with the symptoms identified in
past “poisoning" episodes. Veterans shown in the film claimed
that they had been sprayed with Agent Orange durlng combat opera-
tlons in South Vietnam. Kurtis concluded hls documentary with
these statements:

Officlally the Veterans Administration is

denying the claims of poisoning by Agent

Orange. Their scientists simply feel there

lsn't any evidence to link defoliation with -

human problems. But after researching this

report and listening to the recommendstions

of the leading dloxin sclentists in the

country, we feel there is a need for immedi-

ate testing of all Vietnam veterans who .

handled Agent Orange or went into sSprayed

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_articles in news-
papers have beqn7pﬁblished throughoﬁﬁ the country since that
time, Therefore, in analyzing the Agent Orange.controvenby, one
18 not too unrealistic in stating that two episodic eVenﬁs ig-
nited the contro#erhy.- As mentioned earlier, the firstwevent
was the military use of herbicides in South Vietnam, and. the
second was the initlal publicity given to the issue in March
1978. Some newspaper articles are factually based, but many
are based on emotionally charged personsl tragedies (@.g., the
presence of terminal cancer in a young vetéran). Wade (37)
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' récently reviewed meny of these erticles and wrdte_that.fh@'
"whole passel' of appiehensions "ﬁay have nothing to do.wiﬁhj
Agent Orange in scientific fact, but is grounded in other prob-
1ems-affect1ng the Vietnam veteran'poPulat;éh and has been K
launched into celebrity by & se1r~generat1ng.series of press

and television stories.” He observed further:

In favor of the latter hypothesis, it may
be noted that the first large batch of
veterans' complaints about Agent Orange
emerged in 1978 from Chicago shortly
after the showing there of a television
dooumentary about the herbicide's possibdle
effeets on health. The 1dea 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 olaims, until the present fervid
'atmOSphere had been created.

L : g gathering
.greatwdeal or 1nformation on: complex subaects 2
and converting it into decent prose in a matterﬁ 

ﬁ;ofﬂhmurs can be & formidable challenge.

'Vliibams are unique ‘or rare events, developmen :
“and - igsues of 1nterest to relatively large num-
“bers of people.

3. "Objectivity" 1s a myth. - Problems 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 emphasls, tends -to
¥slent" the news,
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. People seeking publlc support for slmost
any lissue tend to think of the news media as
natural resources for exploltation.

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

news reporters may be considered potential alllées or at leaet un-‘

. BN

euSpeoting vehicles for use in attacking an adversary or defleot-'
ing an attack. Burrows (8) concludes that such relationehipe |
can have important consequences for politics and eociety. Cer~
teinly, these four basio probleme in news reporting heve hed a

severe lmpact on the Agent Orange controversy.

' Inadeguete Gorernment'ReeEonee

The March 1978 television documentary precipiteted numerous
1nquiries with the Veterans Administration (VA) in all areas of |
_the country. The eymptome were the same as the symptome report-
'ed by the veterane in the documentary: numbness in fingers and
toes, constant fetigue. welght loss, bhirth defecte. and cancer.
All claimante eteted that their health problems stemmed rrom ex-
posure to Agent Orange and thus marked the beginning of the prob- |
rom. . _ . _ S o T s

When veterans experienoe health problems preeumebly related -

to their military toure of duty. they can report to VA hoepitale cu

for medical care, and they can flle claims for any- disability

i
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that may be assoclated with their past mllitary service. Hos=
pital officlals advise them that evidence of the earliest mani-
'efestation of symptoms and continuing symptoms-must accompany -
ciaims for specific dlisabilitlies. For cases 1lnvolving Agent
'Orange, VA policies are outlined in "Rating Praotlces.and Pro-
cedures Disablility - Vietnam Defolisnt Exposure." a document )

| used to process olaims allegins a relationship between defoll~-
. ant exposure and disability._ But, in filing claims under this

. procedure, veteraus_cen olaim damage only.for chloracne beoause
the'Veterans Administration recognizes no other symptoms or conw
ditions ae.eauses of health problems based on exposure to herbl-
cldes. Congress has not deemed 1% appropriate to recognize any
disability related to Agent Orange as a ohronio oonstitutional

disability (e.g., multiple sclerosis).

- Title 38 USC nekes. no provisions'for'olaims alleging geuetﬁ
ic damsge to offsPring as a result of veterane' exposure to her-
bicides. If vetersns olaim only exposure to a herbieide rather
than disability resulting from the exposure, the Veterans Admin—
Istration disallows the claims and advises the veterans that |
mere exposure is not a disease or disability. They must claim_
Speoifio disabilities, but there are no apecial prooedures for
-_initiating these olaims. Each case depends on aocumulstion of
all available evidenoe. including a request to the veteran and
his Servioe department for verlficatlon of exposure to herbi-

cides, the extent and duration of the exposure;Vaﬁd*ths 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 during a recent congres-

sional inquiry:

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

Speciel Interest Groups

- Numerous speclal interest groups représent and assist
Vietnam veterans with problems relaﬁed to Agent Orange. These
groups include the National Veterans Task Force on Agent Orange,
Agent Orange Vietims International; Clitizen Soldlier, and-viet-
nam Veterans of America,. ESpgciélly noteworthy are the actiéi-
ties of the National Vete?ans.Law Cehter aﬁd the Vetefané Edu-
cation Project, a program sponsored by the American Civil Liber-
ties Unlon Foundation. These two groups have prepared_an
"Agent Orange Packet" (36) consisting of guideliné& fdr f11ing

claims with the Veterans Administration. Both groups encburage
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veterans to file claims if they have medical problems that

might be caused by Agent Orange.

Nothing wlll guarantee that the VA will
glve you the help you need. As a matter
of fact, through December 1979, the VA
had turned down all those claeims where ;
veterans saild their problems were caused
by Agent Orange, But there are two good
reasons you should go shead and immedi-
ately get your claim on file at the VA.

First, if your claim is granted, your
benefits will go back to the date you
filed your claim. Even if your claim

1s turned down, but the VA later changes .
1ts attitude about Agent Orange, they
will have your c¢laim on file and be able
"to reopen it guickly.

Second, taking the time to 20 the VA
shows how serlous you are about this
problem and that you think the govern-
ment has a responsibllity to help. .

The government can be impressed with a

large number of vets requesting help -
statistics can make a difference. (36)

Special intereet groupe representing veterans of the Viet-
nam era apply tremendous pressure on government offlciale end
agencies to resolve the Agent Orange 1seue.' At a hearing before

‘the House Committee on Veterans! Affairs in February 1980
Robert Muller (25) ooncluded his testimony on Agent Orange with

- theee etetements:

The exposure of Vietnam veterane to:
Agent Orange may have created the 1argeet
environmertal criseg of. the chemical: age,
Compensating victins will. eooordlngly, '
stretch the very fabric of our remediel
structure.

46



But while the problem is new, and its
scope huge, Agent Orange is only the
first of what may be several ma jor
compensation policy questions stemming
from exposure to toxic chemicals (Love
Canal) or radiation (Three Mile Island).

- For environmental law in America has

- been oriented toward the prevention of
disasters, not compensation for past
disasters. Its dream has been that the
problems of compensation could be prew
empted by precluding wide-scale environ-
mental catastrophies. That dream has
been disproved.

Agent Orange policy 1is 1mportant not

Just because of the thousands of lives

‘at stake, but because it brings the con-
pensation problem to a head. In the final
analysis, as it sets a compensation policy
for Vietnam veterans, the government 1is

also establishing the precedent for compen-
sation policy generally. L -

Initiatlion of Lawsults

As noted by”Muller. Agent Orange has indeed been the basis
of 1éga1 adtion and immense claims for compensation. For axamp;e,
a class action sult amounting to 40 billion dollars was filed in
New York in 1979 on behalf "of all those so unforfunate as‘to |
have been and now to be situated at risk, not only during this .
generation but during those generations yet to come" from the
toxlc effects of diexin (27). This lawsult challenged the
makers of Agent Orange (six chemical companies) to prove the
safety of products contaminated with dioxin.- In~addifion. the
lawsult asks the companles to establish a tax-exempt-reservg

fund sufficient to cover damages caused by the herbicides

(1.e., to reimburse the Veterans Administration for benefits
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and compensate victims and their families). The suit aleo
specifies that the costs of the actions should not be passed to
customers of utliity companies that used herbicides in maintain~

_ 1ng rights-of—way.

In another recent legal action. the US District Court for
Eastern Arkansas ruled’ that any amount of dioxin 1n water 1s too
'_much (1), The ¢ourt was concerned with potential contamination
of water from wastes stored by a manufacturer of 2 L, 5-T. Al~
though it had no proof of actual harm, the court consldered the
probabilities of eny harm and the poesible consequencee of such
| harm. It concluded that riek to the public Justified an injunc-
.tion requiring reasonable abatement of the health hazard as s |
precautionary and preventive measure, Certainly. a ruling that
there is no safe 1eve1 of exposure to TCDD may influence other
court cases Iinveolving veterans and Agent Orange. When the iseue :
of cause and effect is placed before juries of lay citizens. emo-
tion over the plight of veterans can "win the day" over. ecienti-@

fic verity.

Advisory Groups -

The poeiticn taken by the medis, various epecial 1nterest
groupe. and the courte hae obviously drawn naticnel attention to_ -
the plight of Vietnam veterans. Indeed, the Agent Orange contro-'-
versy has been the. focue of much congressional interest since'i N

October 1978, Subcommittees for both Senate and Houee of
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Representatives Cﬁmmittees on Veterans' Affairs have héard testi-~
mony on the subject four times during the.past two years. Rep-
resentatives of numerous government agencies, acadenic 1nst1tu-
tlons, and special interest groups offered theix idéas én ways

.to resolve the issue.

In April 1979, the Veterans Administration established a
flfteen member advisory committee "representative of most of the
varied pubiic and private sector elements involved in the herbvi-
clde controversy" (9). The task of the committee is tolassemble
- and analyze information needed by the Veterans Administration té
_ formulate appropriate medical policy and procedures in the inte-
‘rest of involved veterans. It held 81X open meetings during

1979 and 1980 and offered the following significant recommendse
tions: '
1. Conduct an epidemiological study of Vietnan
veterans exposed to Agent Orange. .
2. Evaluate potential diagnostic procedures for
Agent Orsnge toxicity, including measurements
of TCDD levels in fat. : -
3. Determine the problem involved in defining
exposure of Vietnam era veterans to Agent
Orange.
4, Assign priorities to the types of animal
- studies that might be performed in order
to clarify human exposure to Agent Orange,

Despite veteran representation on the committee, some veterans'

groups have questioned the ability of the Veterans Administration
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"to maintain 1ts oredibility and to resolve this question"
(25)

Continuing oritioism of the Veterans Administration and
inoreased'aotivities of the media ultimately led to executive
involvement in the Agent Orange issue. In December 1979, the =
White House established an interagency work group (IWG) to faciw
litate, coordinate, and monitor agency otudies of the possible
long-term health effects of phenoxy herbicides and their con-
taminants. The group includes representatives from the Deport;
ment of Defense, Department of Health and Human Services, De-~
partuent of Agriculture, Veterans Administration;-Ehvifonmontai
Protection Agency, Occupational Safety and Health Administration."i
and the Office of Sclence and Technology Polioy. Under the lead- |
ership of the Department of Health and Human Servioes. the rospon- '
sibllity of the interagency work group 1s to assure soientlfif..‘
cally sound protoools and methodology for oonduoting ourrent |
and proposed federally funded research studies. Another respona
sibllity is to make all relevant researoh findings, publioly or
rrivately funded immediately available to Congress and the pubu

1lie (5).

In a recent review of IWG progress for the Senate Commlt- |
tee on Veterans' Affalrs, Joan Bernstein (5) noted that ‘the |
work group has assessed ourrent knowledge of Agent Orange and

has concluded that sclentific knowledge_on-the 1ong~toxmzhealth
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effects of Agent Orange is unlikely to inorease'signifioantly in
the next two or three years. Existing gaps in knowledge cen be
filled only by epldemiologic studies of the Vietnam veteran POP=-
ulation. A major stumbling blook in conducting sueh studies

"is the inability to identify a population of ground troops, the
nature and extent of whose exposure to Agent Orange can plausibly
be reconstructed or documented with any degree of reliability"
(5). The General Aooounting Cffice described a potential mili-
tary population for study in a report of 16 Novembér 1979 (18).
But, according to Bernsteln, "Hecords which were kept of Agent
Orange spray missions and coincident grouhd troops, alongiwith'
names of individual troop members, may not be’ adequate to doou~

| ment the nature and degree of exposure ‘of individual ground per-

sonnel to Agent Orange,"

The work group concluded that the current most promising
alternative ie the epidemiologic atudy of RANCH HAND personnel
proposed by the Alr Force, Although the RANCH HAND study may
not be appropriate to establish a speclfic quantitative risk |
for specific health decrements among ground troops, it would
foeus on possible adverse effeots that may occur among other
veterans. Simply stated, the work group ‘believed that the
RANCH HAND study may provide direotional signale ror health
effects but not a detailed roadmap (5). o

The group acknowledged that neither the RANCH HAND study
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nor any future studies of ground troops will indicate whetner
Agent Orange 1is the cause of-specific health effects anmong
veterans, especially if they do not identify rare or unique
-diseases assoclated with exposure to Agent Orange. Meny of the
: health concerns ralsed by veterans exist in the general pOpula~
tion as a result of other factors. such as aging and general
llfe-style. ‘Thus. the work group recommended that the Veterans
Administration'ehould broaden the epidemiological study to in-
clude the overall health of veterans as a result of their ser-

vice in Vietnam.

The exposure variable in such a study would be documented
service in Vietnam rather than exposure to a specific chemical.
Many Vietnam veterane have un@oubtedly heen: exposed to a wide
- arrey of other chemicale, inecluding other herbicides, insecti-
cldes, antl-malarial drugs. medications. 111101t drugs and nar-
cotics, or even agents peouliar to ‘the Vietnem environment )
{e. ey fungal toxioants) Thus, one 13 not eurprised thet Bern-'
stein (5) oonoluded her testimony with these etatements: i
-._While we are making our bhest efforte to
fulfill our commltment to the public, and =
especlally to the Vietnam veterans: and. their -
families, it is ‘becoming inoreasingly apparent
that scilence 1s not llkely to be able to angwer
all of our questions. Nevertheless, the. Work
Group -Aintends. to garry out the work that can.

‘be done and must be done 1n a thorough and
timely manner, et e B

52



Potentlal Resolution of the Controversy

Neilther the government nor the scientific community has
resolved the numerous controversies (environmental, medical, or
pollﬁical) involving the use.of Agent Orange in Vietnam from
1962 to 1970. The repqrt by the National Academy of Sclence in
1974 (10) documented some of the environmental impacts of Agent
Orange, but; unfortunétely, the arrangements that.terminated the
conflict preclude additional sclentific studles in that area.
Such studies night have prevented current med;cal concerns about

herbicide exposure.

The controverslal use of herblcides only added fuel to
emotional issues related to US involvement in Vietnam, Any
answer to the question of whéther the use of herbicides was
"right" or "wrong" depends on personal perspectives of the con=
flict. There will never be accurate figures refiecting the num-
ber of American lives saved because herbicides prevented ambush-
es or limited the enemy's combat operations. Conversely, the
impact of using Agent Orénge will be vliewed in a different light
ir the herbicides, in fact, caused health problems for veterans .
of that conflict. Ihdeed,:as Barry Compioner stated in the 1978
WBBM Documentary (22), "It is simply another cost_of-the'war in
Vietnam Which we are going to have to pay, even'at;this late
date " | | | B p

What evidence 1is neoessary to determine whether reported |
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medical problems are the result of exposure to herbicides and
dioxin? Can the Alr Force study of RANCH HAND personnel or an
-epidemiologic study of ground troops by the Veterans Administra-
tion resolve the issue? The RANCH HAND Study may provide valu-
able dats if a recognizable dlsease céh.be ldentified within the
.cohstraints of a 1imifed population. 1In addition. this study may
“help to determine the factors that constitute exposure and the
means of 1dentify1ng "at risk" populations, As noted earller,
Ethe I.ZOO‘RANCHIHAND personnel wére.chosen.for the Air'Foree .
- study because'of their presﬁmed heavy exp&sure and conﬁenient
identification (5), but the VA study will not deal with such a
readily ldentiflable population. Definitive results from either
study may not be available for many years. and sonme soientista-
argue that the dollars expended to_reach an "inconclusive re- -
sult" can be better spent in other programs. such as the VA Out=-
Reach Program for Vietnam veterans. Nevertheleas. these veterans
will contlnue to express skepticism about any conclusions based
on extrapolation of data from either source until studtes of the
_Vietnam experience verify the data. Thus, regardless-of~whether
the studles should be conducted, pressure exerted by veterans'
organlzations and others may well dictate a need for the studles,
Viewed in this context, the statement by Wade Cj?) beqomés'eveh
more germane. o |

No matter'hdﬁ-maﬁy'new.studiésnmay.féll to

find a link between dioxin and the veterans'

symptoms, the veteran will dismiss them as
blased or‘irrelevant.. The end of the story.
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can easily be guessed., Those claining
injury from Agent Orange will eventually
be pald off, whether sclentifle evidence
warrants it on these grounds or not.
Agent Orange lg just too potent a demon
to be exorcised by sclentific fact: it
must be propitiated. Thils solution will
make the veterans and their supporters
happy, but its affront to principle 1is
unsettling.

" Conclusions

The Agent Orange controversy conforms to the model des-
eribed earlier in this discussion for analyzing "quality of
life" issues. Examination of scientific versus social, poli-
tical, and legal issues réveala_anreitenslveuscientlfic datg_ f
base for studying the Ageﬁt Orange controversy. The data sug-
gest three possible conclusions in relation to the health prob-
lems of Vietnam veterans. First, long~term adverse effects as-

soclated with exposure to the herbicides and TCDD are_low:

e.g., the symptom complexes or-physical findings that may indl- o

cate a dlsease based on exposure to herbioides are similar to
findings assoclated With other diseases commonly found 1n Ameri-
can spciety. Second, & disease stemming from exposure to hgrb1+
cide is rafe; thus, any vaiid agsoclation with exposure wlll be
found oﬁly through a compféhensive sampling 6f'epréed veﬁetans.
Th? third possible conclusion 1s that medical.problehs reported
by some Vieﬁnam'vetérans do not'stem from.ekposure”bb lgent |
Orange. In other words, the factors that presentlyfdfive'the
Agent_Orange controversy are not based on scientific-truth; If

the former concluslions are abcepted, additiohal_studies {@ee,
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the proposed RANCH HAND and VA studies) may perhaps provide
further clarification of cause and effect relationships. .The _

‘ validity of the studles and any comprehensive health assessmsnt
may depend on the availability of a large stuﬁy population with

| o:kﬁown record of exposure to the herblcide. The soieﬁtific com~

munity is divided on the issue,

| The dominant role played.by the media in the controversy
began in the late 19608 and early 1970s ond was oharactorized
by exploitation of all unfavorable news about.the‘V1etnam ﬁar.
:-The use of Agent Orange and other herblcides was a ready.target.
' for adverse coverage by the press. Unfortunately, attempts bﬁﬂ
the media to explolt unfavorable news'adversely-afféoted Aneri-
can attitudes toward Vietnam veterans., - Ten years after Agent_
Orange was used 1n Vietnam, the media continues to oritioize;-=
exaggerate, and emotionallze the use of herbloides~1n_3ungle.:
warfare, hut, in this instance, they“have'played.revorse-roles

by casting Vietnam veterans in the image of vietims.

Emotional role playing by the national news media oan have _t
traglic consequences for the American people in a number of waya.
It can undermine national unlty and morale by promoting unfound-'o
.‘ed fears of a cancer epidemic and misguided ideas of a “risk- _ w
. free" soclety. The loss of perspective 1n this 1ssue oan 1ead
to irresponsible and unwarranted action, Celes restrictions on

the use of herbicldes 1n American agriculture. But perhaps.

»




the most serlous.consequence of the intense media campalgn is

its negative impact on Vietnam veterans, many of whom have been
led to belleve that“Agent Orange adversely affected their health.
- Bven worse ls the severe emotional impact of this fear campalgn |

on the veteran and his family.

In addition to 1ts negative impact on Vietnam veterans and
the American people, the Agent Qrange controversy ffagments the
scientific community_along trad1t1ona1 academic lines {(e.g.,
soclal versus physical-sciénces). This division gives sclen-
tisté-a negative image and causes them to lose cfedibility in
the public eye. To meet this challenge, the sclentific commu-
:fnity ﬁust maintalin professional coheslon not onlylih condﬁcting_
health-related'studies in controversiai aréas butlalso in eval@-
ating soclial pressures that drive controversies. For example..
are a few Vietnam veterans simply unable or unmwilling to adjust
to the larger soclety for no other reason ﬁhah sécial‘or economiq
status? Are they driven by an 1ncentivé, on the one hand, to
seek public recognition for their sacrifices 1n Vietnam and. on
the other hand, to acquire financlal compensgtlon during eaon?mf'

ically depressed times?

Agent Orange is indeed at the crossroads of science and
social concern. Resolution of the controversy must come through 1
& process that-separates factual, scientific elements_from policy

considerations. Once the sclence is clearly defined, the lasue

57



then turns to resolution of critical differences in value sys-
tems that too frequently place scilentists, government officials,
‘and'individual citizens in adversary relatlonships. To this
‘end, Bazelon (4) notes:

Scientist, regulator, lawyer, and laymaen

- must work together to reconcile the some-

times conflicting value that underline .

their respective interests, perspectlves,

and goals. This cooperatlon can be -

achileved only through a greater under-

standing of the proper roles of the

scientific, political, and legal commu-

nities in addressing the public regula-

tion that accommodates the best of scien-

t1fic learning with the demands of democ-

racy. ' ' )
The scientific community must conduct valld research on contro-
versial environmental and health-related issues to provide reli-
able data for use in appropriate decision making. But, as
Tschirley (33) suggests, the public in a free, dembcratic'soéiety
must eventually understand the truth and make the final decislons
on lssues relating to the quality ‘of 1ife. "Scientists may de—'
bate chemlcal hazards; 1eg1slators may evaluate them; administra-
tive agencles may examline them; courts may adjudlcatse them. But

ultimately the public must decide the critical issues.”
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