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PREFACE

P TR

For almost two decades, the United States Air Force has
been involved in controversy over 1ts tactical use of herbi-
cldes in Southeast Asla., 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 herblcides were responsible for health
problems reported among Vietnam veterans. Misinformation and
emotion have characterized the controversy. Thls report was
written in an attempt to clarify and place into a proper per-
spective many 1ssues of the controversy.

This manuscript will be submitted for publication in
Amerlcan Scientist, the journal of Sigma X1, the sclentific
research soclety,

The author is a major in the Unlted States Ailr Force and
serves as a herbicide speclalist for the Department of Defense.
He recelved the Bachelor and Master of Science degrees in Agri-
cultural Science from the University of Wyoming. The Doctor of
Philosophy degree was obtained in the s8pecialty of Herbicide
Physiology from Kansas State University. He has been assocl-
ated with all facets of the Herbilclde Crange Program since
1968. He has published two books on the subject and serves as
a consultant on herbicides and dloxin issues for many govern-
mental agencies. His primary research interest is in the envi-
ronmental fate and toxicology of the phenoxy herbicldes and
their associated dloxin contaminants.

The author acknowledges the suggestions and advice on sclence
issues 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. Timely
contributions from reviewing the manuscript 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 speclal acknowledgement is
given to Mr. John C. Smith, ACSC Staff Communications Special-
ist, for his superb editorial assistance.
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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 chemicals (herbicldes) to control vegeta.'sn
has been one of the most controversial subjects arising from
the Vietnam conflict. The US Alr Force applied most of these
herbicides in jungle areas to clear vegetation from the peri-
meters of military bases and camps, along lines of communica-
tion, and in enemy staging areas. The objective was to pro-
vide defoliated zones that would reduce ambushes and disrupt
enemy tactlcs. The most commonly used "defollant"™ was "Agent
Orange," a mixture of two commercial herblcldes 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 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 perlod. Recently,
many veterans of that era have reported medical problems that
possibly stem from exposure to Agent Orange during thelr mili-
tary asslgnments. Thelr complaints have ranged from tingling

in the extremitles to rare forms of cancer, and some veterans

have fathered children with birth defects. But overwhelming
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sclentific data on the toxicology of chemical components in
Agent Orange do not substantiate these claims. Nevertheless,
the news media has given intense sympathetic coverage to the
veterans and their medlcal complaints. In the meantime, the
Veterans Administration and the US Alr Force have been direct-
ed to conduct multimillion dollar, long-term studies of mill-
tary personnel allegedly exposed to herbicldes in South Viet-
nam from 1962 to 1970. The issue 1s whether actual or per-
celved health problems stem from herbicide exposure or

whether other factors drive the controversy.

T™wo key questions must be considered in reviewlng pre-
sent concerns over Agent Orange. First, why 1is the Agent
Orange 1ssue surfacing 10 years after it was used in Vletnam?
Second, what criteria can be used to insure an objective anal-
ysis of such a complex, controversial, and politically sensl-
tive subject? One answer to the first question may be that
presumed health effects from exposure to the herbliclde have
just now appeared or, at least, have recently been dlagnosed
among Vietnam veterans. Another possible answer is that the
general public and Congress have just recently recognized
the concerns of Vietnam veterans, and Agent Orange 1s only
a vehlcle to focus those concerns. Certalnly, the acrimony
and bitterness over US involvement in Vietnam drove most
Americans to repress memorles of that war. As a result,

they have tended eilther to ignore veterans of the Vietnam
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era or to relegate them to a lesser status than veterans of
other wars. Recent gains in respectabllity for Vietnam vet-
erans have colncided with increasing Amerlcan interest 1in

health and environmental issues. Thus, the controversy sur-
rounding Agent Orange has surfaced primarily because it in- .
volves the veterans and herblcides, both of which have been
the center of controversy since they were employed in Viet-

nam. ¥

Health concerns involving Agent Orange, its component ﬂ
herbicides, and the toxic dioxin contaminant 2,3,7,8~tetra- E
chlorodibenzo-p-dloxin (TCDD) date from 1970. Current inte- ?
rest i1s merely an extension and popularization of 1ssues first !
publicized in 1970 and again in 1974, A large volume of toxi-
cological data on 2,4, 5-trichlorophenoxyacetic acld (2,4,5-T)
and 2,4-dichlorophenoxyacetic acid (2,4-D), the two herbicid- y
es 1n Agent Orange, were avallable during the flnal years of y
US involvement in Vietnam, but woefully inadequate toxicolo-
gilcal and environmental data on TCDD precluded resolution of
the issues. Although scilentists recognized that TCDD was J
acutely toxic and teratogenic (birth deforming) in iabora-
tory animals, no studles were avallable on the effects of
chronic long-term low-level exposures in lower mammalian
species, Furthermore, numerous occupational exposures to
TCDD were reported during the industrial production of tri-

chlorophenol, but human epldemiologlc studles were not
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avallable despite documented exposures as early as 1949.

Thus, to resolve the present controversy, scientists
presumably must determine whether they can assess the long-
term effects of exposure to TCDD on the basis of exlisting
data and whether the veterans' complaints are consistent
with the data. Of course, one major assumptlion 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 wust in-

clude examination of all facets of the controversy.

This requlrement poses a dllemma in any attempt to
answer the second questlon because objective analysis de-
pends on such an examination, but there are simply no mode.s
avallable 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.

For example, environmental contamination or "poisoning” epi-
sodes during the decade of the seventies involved similar
chemicals, such as chlorinated insecticides (chlordane, DDT,
and mirex), polychlorinated biphenyls (PCBs), and polybro-
minated biphenyls (PBBs). And, most recently, the Love
Canal episode has received extensive publicity. Analysis

of these episodes, including reports on PCBs by Hammond (19)
and Culhane (13), reports on PBBs by Budd et al. (?), and

b




Ember's (17) assessment of the Love Canal episode, reveals
that these eplsodes share common characteristics. Apparertly, L,
the public percelves highly publicized environmental polsonrning
eplsodes as threats to the "quality of life," and, as a result
of thils perception, the episodes lead to a numher of predict-

3
able events (see Table 1), ?

Nature of Controversies

A controversy involving environmental contaminatior con-

O
vy

monly begins with an eplsodlc event, a specific instanrce

voisoning that arouses public and sclentific concern. 3uch

an event usually begins with contaminatlion cf animals, but its
impact rarldly expands to include humans who may have inaivert- 1
ently been exposed to the chemical. Frequently, lmproper use 3
or disposal of the chemilcal precipitates the event (e.z., the

FBB episode, 7). .

Generally, oniy a few people or livestock are actually

exposed to, or contaminated by, the chemical. This small pep-

ulation, however, 1is an 1lnadequate sample for establishing

cause and effect relationships. Nevertheless, concerred 1indl-
viduals resvond to the event with lists of observed blilol.oxical
effects in animals and adverse physical symptoms in humans.
In most instances, lay persons (including news reporters),
local physicians, or biologlists compile these lists, and they

ultimately become indicators of adverse effects to people who
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feel that they or their animals have been "potentlially" exposed
to the chemical. Invarlably, these lists are not ccnsistent
with accerted scientiflc data because the medla and the pudlic

elther confuse or misunderstand the concepts of dose, exposure,

and chronic and acute effects. As a result, the public ccn-

cludes that the sclentilfic data are inadeguate, and, in some

instances (e.g., the Love Canal episode, 17), 1t may express
an intense emotlional reaction to the scientific data 1f 1t sus-

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

Of course, the episodic event 1is "news," and, as such,
it always attracts the local news medla. Initial coverage of
the event usually contains many inaccuracies and reflects a
highly emotional orientation. In providing the coverage, the
media compare the list of symptoms of a glven eriscdic event
to symptoms from other simllar events in the past or in some
other community. The intensity and duration of coverage de-
pend on the magnitude or nature of the eplsode and on the num-
ber of people or animals exposed to "environmental poisoning."

The media response 1s further characterized by articles in

ma jJor newspapers or on the evening news, and these articles

are usually followed by other articles containing "sensaticnal"
stories in popular magazines (e.g., Time, Reader's Digest,
Famlly Circle, Playboy, and Penthouse). Culmination of the
intense and frequently inaccurate campalgn 1s marked by tele-

vision documentaries usually prepared to highlight significant




events or chemicals. For example, "A Plague on Our Children"
was televised nationwide on 2 October 1979 by the Publlic Broad-
casting System in its "NOVA" series and focused on PCBs, TCDD,
2,4,5-T, and the Love Canal. Council for Agricultural Science
and Technology (CAST, 12) reviewed this documentary and con-
cluded:

The program was overloaded wilth interviews

with emotional laymen whose uneducated

opinions about health hazards related to

chemicals would be expected to induce a

similar emotional response 1in the viewer.

Following the eplsodic event and intense medla coverage,
numerous local, state, and federal agencles provide immediate
but definitive responses to the stories. 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, physiclans, or other
"experts," they release tentative responses to implied or di-
rect charges of officlal ineptitude. Frequently, the media
and the public view these efforts as lnadequate government be-

havior and label the concerned agency as "unresponsive."

In concluding that the government is unresponsive, con-
cerned citizens form special interest groups and usually soli-
cit the services of their own “experts." Media coverage and

inquiries to elected government officlals prompt public hear-

ings on the episodic event, the tragedies suffered by the
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"victims," and reports by the scientific community and govern-

ment officlals. The impact of speclal interest groups on pub-

lic attitudes and the behavlor of government officlals has been
described by Ember (17). For example, the Love Canal Homeown-

ers Assoclation, a special interest group, launched a separate

epildemiologlc study of the Love Canal "at risk" population and

subsequently used data derived from the study to elicit respon-
ses from a number of federal agencles and even a US district

court.

Failure to resolve the controversy or to compensate the
victims of the eplsodic event soon leads to lawsults agalinst
the company responsible for the event, for production of the
chemical, or for both activities. The real purpose of the law-
suits 1s to verify the concern of the individuals. Since the
complex nature of the lssues precludes their lmmedlate appear-

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

Many government agencles, speclal interest groups, academlc
and research institutlons, and concerned citizens become involv-
ed in various facets of the chemical episode. To minimize the
confusion associated with so many "players," the lead govern-
ment agency, usually a state health department, appoints an

advisory group to insure maximum collectlon and review of all

relevant data. The compositlon of thls group must reflect the

credentials of "qualified" people representing major players
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and varlous government agencles involved in the eplsocde. One
ma jor function of the advisory group is to offer recommendations

that will assist the lead agency 1n resolving the 1issues. !

With the possible exception of bans on some of the chlori-
nated insecticides, the govermment and the sclentiflic community
have satisfactorily resolved very few eplsodes stemming from
environmental polsoning. But, even in the ban on DDT, dispas-

slonate scientific data took second place to emotional concerns

in the legal resolution of the issue (15). These controversies
generally remain unresolved because there simply 1is no satisfac-~
tory mechanism for treating opposing polnts of view in complex
"quality of 1ife" issues. The result has been an increasing

public fear of artificial chemicals in the environment and lack

of confidence in the ability or willingness of government and
sclence to resolve problems related to thelr use or disposal.

Thus, unsatlsfactory resolution 1s still another unique charac- 1

teristic of controversies stemming from environmental polsoning

eplisodes.

Obviously, the characteristics that distinguish environ-
mental poisoning episodes from other environmental 1ssues are
sclentific, social, political, and legal. If a controversy 1is
based on a preponderance of scientific concerns and these con-

cerns cannot be resolved to the satisfaction of the media and

the public, then one can reasonably conclude that scientific
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issues drive the controversy. In this instance, reasonable
answers to key sclentific questions should lead to satisfac-
tory resolution of the controversy. On the other hand, suffi-
clent scientific data may permit definitive answers to ques-
tions related to public health, but they may not resolve the
initial controversy. In such instances, one must conclude that
social, polltical, or legal 1lssues drive the controversy. Ob-
viously, all key scientific questions can never be answered to
the complete satisfaction of all parties, and the same 1is true
for social, political, and legal concerns. Thus, short-term
studies involving relatively small expenditures of resources
might be feasible to enhance the exlisting scientific data base.
On the other hand, a reasonably complete data base for making
declsions in the present or immediate future may not Justify
long-term studies (years) requiring major outlays of dollars

and manpower.

The nine characteristics discussed in the above model
apply in varying degrees to all controversies based crn envi-
ronmental polsoning episodes. Llke other controversies, the
Agent Orange controversy can be examined in the framework of
this model. The analysis begins with an evaluation of the
episodic event and traces its evolution to a full-blown contro-
versy. However, Agent Orange may have produced two eplsodic
events: the first and, perhaps, major event was military use

of herbicides in South Vietnam, and the second event may well
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have been the initlal publicity given to the herbicide and the

Vietnam veteran in March 1978.
Military Use of Herbicides in South Vietnam

In May 1961, the Office of the Secretary of Defense re-
quested US Army personnel at Fort Detrick, Maryland, to deter-
mine the technical feasibility of defollating jungle vegetation
in Vietnam. This request followed complaints from US military
advisors that jJjungle vegetation supported enemy ambushes. By
early fall 1961, scientists and government officlals had con-
ducted 18 different aerlal defoliation and anticrop tests
involving various formulations of commercial herbicides near
Salgon. They selected the herbicides primarily on the basis
of their extensive use and research in the United States, but
they also considered such factors as avallable quantities, costs,
and known or accepted toxicity to humans and animals. The tests
showed that two different mixtures of herbicldes would produce
significant defoliation and anticrop effects. The first mix-
ture, code-named "Purple," consisted of the n~-butyl esters of
2,4,5-T and 2,4-D and the iso-butyl ester of 2,4,5-T. The sec-
ond mixture, code-named "Blue," conslisted of a powdered formu-

lation of cacodylic acid mixed with water.

Agents Purple and Blue were received at Tan Son Nhut Ailr
Base on 9 January 1962 and were the first herbicides used in
Operation RANCH HAND, the name given to the tactical project

12
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for aerial spraying of herbicldes. Two addlitional formulations
of 2,4,5-T (Pink and Green) were received in limited quantities
and evaluated during the first three years of Cperation RANCH
HAND. By early 1965, two other herbicides, code-named Orange
and White, had been evaluated and brought into the spray pro-
gram, and, in the same year, Agent Blue was changed to a lig-
uld formulation of cacodylic acid, thereby eliminating the

need for mixing operations. Agent Orange replaced all formula-
tlons of agents Purple and Fink and eventually became 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 the RANCH HAND program).

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. These bands identifled the herbicide
and thus helped personnel unfamiliar with the chemical composi-
tion and properties of the herblcldes to avold mixing incompat-

ibtle herbicides (e.g., Blue with White).

Agent Orange was a reddish-brown liguid that was soluble
in diesel fuel and organlc solvents but was insoluble in water.
One gallon of Orange contained 4.2 and 4.4 pounds of the active
ingredients 2,4-D and 2,4,5-T, respectively, as a 50:50 mix-
ture of the n-butyl esters of 2,4-D and 2,4,5-T. Agent Wnite

was a dark brown viscous liquid that was soluble in water but

13
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Wwas insoluble in diesel fuel. One gallon of White contained
0.54 pounds of the active ingredient 4-amino-3,5,6-trichloro-
pricolinic acid (picloram) and 2.0 pounds of the active ingre-
dient 2,4-D. This agent contained a 1:4 mixture of the triiso-
propanolamine salts of picloram and 2,4-D and was sold in the
United States under the commercial name Tordon 101. Agent Blue
was a clear yellowlsh-tan 1liquid that was soluble in water but
was insoluble in dlesel fuel. One gallon of Blue contailned 3.1
pounds of the active ingredient cacodylic acid, arnz, of the
total formulation, 15.4 percent was arsenic as the pentavalent
organlc arsenical. Agent Blue was similar to Phytar 560, a
commercially avallable organic arsenical sold in the United

States.

As noted earlier, all of the herbicides ultimately used
in South Vietnam were not consistently applied throughout the
10-year perilod (1962-1971) encompassed by the DoD defoliation
program. Furthermore, 2,4,5-T formulations used early in the
program probably contalned higher levels of the toxic dioxin
contaminant TCDD than later formulations. Levels of TCDD in

Tange were low because of subsequent improvements in produc-
“ion and quality czontrol. The three periods shown in Table 2
can be diifzrentiztel ¢ Th2 triis of spzcific herblcides used

and the mezn dioxin conte-t of herbicides containing 2,4, 5-T.

14
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Table 2. Differentiation of Three Time Periods During
US Military Defoliation Program in South
Vietnam and Mean Dioxin Content of Herbicides.

Mean Dioxin

Herbicldes Used Content

Period (Code Names) (parts per million)#*
ot January 1962- Purple, Pink, Green EVALd
! June 1965 Blue 0
i

July 1965- Orange 2unn

June 1970 White, Blue 0

July 1970~ White, Blue 0

October 1971

; *Found only in 2,4,5-T containing formulations.
S8 ##7alue based on the analyses of five samples.
! #%##Value based on the analyses of 488 samples.
SOURCE: Young (40).




Agent Orange, the most extensively used herbicide, account-
ed for approximately 10.7 million gallons (60 percent) of the
17.7 million gallons of total herbicides used in the conflict
(Table 3). However, Table 3 shows that Orange was not the only
herbicide containing 2,4,5-T in the defollation program., Small
quantitles of agents Purple, Pink, and Green containing 2,4,5-T ¥

and the dioxin contaminant were used from 1962 through mid-1965. :i

Patterns of Use

Each of the three major herbicides (Orange, White, and

Blue) had specific uses although they were applied at the same g
rate of three gallons per acre. Ninety-nine percent of Agent
White was applied in defollation missions, but it was not used
on crops because of the perslistence of plcloram in the soil.
The slow action of White on woody plants usually delayed full ]
defoliation for severzal months after application of the spray.
Thus, 1t was an 1deal herbicide for use in inland forests where ﬁ

rapld defoliation was not requlred. But, when leaf fall did

occur, 1t vpersisted for longer perlods than followlng use of -

agents Orange or Blue.

Agent Blue was the herbicide chosen for missions requir-
ing destruction of cereal or grailn crops. 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 as a contact

herblcide for controlling vegetation on base perimeters., At the

16

R ol N O . . . .



Table 3. Number of Gallons of Military Herbicide Pro-
cured by the US Department of Defense and
Disseminated in South Vietnam During January

1962 - October 1971.

Period
Code of
Name Herbiclde Quantity Use
Orange 2,4-D; 2,4,5-T 10,646,000 1965-1970%
White 2,4-D; Picloram 5,633,000 1965—1971*f
Blue Cacodylic Acid 1,150,000 1962-1971##
Purple 2,4-D; 2,4,5-T 145,000 1962-1965
Pink 2,4,5-T 123,000 1962-1965
Green 2,4,5-T 8,200 1962-1965

Total

17,705,200

#Last fixed-wing mission of Orange 16 April 1970; last
hellcopter mission of Orange 6 June 1970.

##Iast fixed-wing mission 9 January 1971; all herbicide missions

under US control stopped 31 October 1971,

SOURCE: Young et al. (41).
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rate of three gallons per acre, Blue caused a noticeable brown-
ing and desiccation of leaves within a period of one day, par-
tlcularly on the tall perennial grasses that gvew on the peri-

meters of many military bases and camps.

Ninety percent of all Agent Orange was used for forest
defolilation, especially the mangrove forests, and elight percent
was used in the destruction of broadleaf crops (beans, peanuts,
ramie, and root or tuber crops). The remalning two percent was
use” on base perimeters (primarily around RANCH HAND bases), on
enemy cache sites, and around waterways and communication lines.
(Table 4 shows three major categories of vegetation and the num-~

ber of acres sprayed with herbicides.)

Certaln portions of South Vietnam were more freguent tar-
gets for defoliation missions because of the unique require-
ments imposed by military operations. Table 5 shows herblcide
expenditures for the four combat tactlical zones, and Figure 1
shows the locatlion of the defoliation operations 1n relatlon to
population areas and the combat tactical zones. These data were
obtained primarily from the HERBS tape (a computer listing of
herbicide missions in South Vietnam from 1965 through 1971).

Figure 1 shows the locations of all defoliatlion missions.

Dissemination of Herbicildes
Although numerous aircraft were employed ln the alr war

over Vietnam, only a few of these ailrcraft were used for aerlal

18




Table 4. The Number of Acres Treated with Military
Herbiclildes in Three Major Vegetational Cate-
gories in South Vietnam, 1962-1971.

Vegetational Category Acres Treated*
Inland Forest 2,670,000
Mangrove Forests 318,000
Cultivated Crops 260,000

Total 3,248,000

*Acres receiving single or multiple coverage.
SOURCE: NAS Report (10).
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Table 5. US Herbiclides Expenditures in South Vietnam,
1962-1971: A Breakdown by Combat Tactical Zone.*

#SOURCE: HERBS tape and Young

(b0).

Combat Herblcide Expenditure
Tactical (gallons)
_Zones Orange White Blue
CTZz 1 2,250,000 363,000 298,000
cTZ IX 2,519,000 729,000 473,000
cTZ IIX 5,309,000 3,719,000 294,000
(includes

Saigon)
cTZ IV 1,227,000 425,000 62.00Q
Subtotals 11,305,000 5,246,000 1,127,000

»

Grend Total 17,678,000
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SOUTH VIETNAM
DEFOLIATION MISSIONS

JANUARY 1965 - FEBRUARY 1971

— Mission trock
K] Popoiated aree

The Location of Defoliation Missions in South Vietnam
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 herbicldes. The "work horse" of Operation
BRANCH HAND was a two-engine C-123 ailrcraft called the "Pro-
vider," a cargo aircraft adapted for internal carrlage of a
modular spray system. The module conslisted of a 1,000-gallon
tank, pump, and ernigine mounted on a frame pallet. An operator's
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 tips, and a short tall boom was posi-
tioned centrally near the aft cargo door. During a typlcal mis-
sion, the aircraft sprayed herbilcides at a speed of 150 miles
per hour at a height of 150 feet above the ground, often at
treetop level over the triple éanopied jungle. Although 33
C-123 aircraft were adapted for aerial spraying and all of the
alrcraft were employed during the peak period of RANCH HAND
operations (1968-1969), many other squadrons of C-123 aircraft
were not adapted for these operatlons and were routinely employ-~

ed throughout South Vietnam for combat support operations.

The control of malarla and other mosquito-born diseases
necessitated an extensive program for aerial appllication of
insecticide to control these vector insects. Some combat troops
experienced malaria rates as high as 600 per 1,000 per year in
1966 (26). Thus, from 1966 through 1972, three RANCH HAND
UC-123K aircraft werc used to dissemlnate more than 400,000
gallons of malathion, an organophosphate lnsecticide. Unlike

the aireraft designated for spraying herbicides, these alrcraft
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. were not camouflaged, and they routinely sprayed insecticlde
ad Jacent to milltary and civilian installations and in areas
where military operations were in progress or about to com-

mence. The insectlcide took the form of a white fog composed

of minute droplets that settled very slowly on the jungle can-
opy, but herblcldes were applied as large droplets that fell

rapldly on the canopy with minimal drift.

In addition to the C-123 aircraft, helilcopters and ground
application equipment disseminated approxlmately 10 to 12 per-
cent of all herbicides used in South Vietnam. In most instaen-

ces, the UH-1 series of helicopters were used to apply the herb-

icides. They carried spray units consisting of 200-gallon tanks
and collapsible 32~foot spray booms that could be installed or 1

or removed in a matter of minutes.

Most of the ground delivery systems were used to control

% vegetation 1In limited areas and were towed or mounted on vehi-
cles. One routinely used unit was the buffalo turbine, which
developed a wind blast up to 150 miles per hour at 10,000 cubic
feet per minute volume. Thus, when the herbiclde was injected
into the alr blast, 1t was literally shot at the follage. This

unit was partlicularly useful for spraying agents Blue and

Orange along roadsides and on perimeter defenses, i

Exposure Considerations i

Relatively few military operatlons directly involved

23




military personnel in handling herbicides. For exanple, in
operations involving Agent Orange from January 1965 to April
1970, three groups of United States military personnel may l
have been exposed to Agent Orange and its associated dioxin F
contaminant (40):
l. Personnel assigned directly to Operation
RANCH HAND and actively involved in defoli-

ation program - aircrew members and mainten-
ance and support personnel.

I NN
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2. Personnel 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 herbicides
to units on defoliation missions, drum hand-
lers, aircraft mechanics who occasionally pro-
vided support to RANCH HAND aircraft, or per-
sonnel who may have flown in contaminated C-
123 aircraft but were not assigned to RANCH
HAND. During the Tet Offensive, for example,
all RANCH HAND aircrarft were reconfigured to
transport supplies and equipment and were
assigned to non-RANCH HAND souadromns.

3. Ground persomnmel who may have been inad-
vertently sprayed by defoliation aircralt or
who may have entered an area previously spray-~
ed 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 missions, there are no data on the number
of non-RANCH HAND personnel who may have been exposed to Agent

Orange or other herbicides. But, since numerous helicopters were

24

'\
[ , -




LTI O Sy m p -

equlpped with spray units, the actual number of exposed person-
nel may be in the thousands, and most major military bases had
vehlcle-mounted and backpack spray units avallable primarily for
spraying Agent Blue in routine vegetation control programs (40).
There are no available figures on the number of military ground
personnel who may have been sprayed inadvertently by RANCH HAND
alrcraft or who may have entered areas sprayed with Agent Orange
during combat operations. Although approximately 10 percent of
South Vietnam was sprayed with herbicides, enemy forces control-
led most of thils generally remote, unpopulated, and forested
area. Nevertheless, deployment of US mllitary forces through-
out South Vietnam increased the likellihood that combat personnel
1may have entered areas sprayed with herbicides. Figure 2 shows
the headquarters locations of most major US Army units deployed

during the period of heavy defoliation activities (1968-1969).

Summary of Herbicide Use

In discussing the use of herbicides in South Vietnam,
Young (40) noted that an estimated 107 million pounds of herbi-
cldes were aerlally disseminated on three million acres f{rom
January 1962 through Cctober 1971. Approximately 94 percent of
the herbicides included the phenoxy herbicides 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 toxic dioxin contami-

nant. Agent Orange contalned ninety-six percent of all 2,4%,5-T,
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and agents Green, Pink, and Purple contailned the remalning

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-
foliants on less than 90,000 acres from 1962 through 1964, a
period when only a small force of US mlilitary personnel were de-
rloyed in the reglion. Ninety percent of all Agent Orange con-
taining 23.3 million pounds of 2,%,5-T and 203 pounds of TCDD
was used 1in defoliation of 2.9 million acres of inland forests
and mangrove fcrests. Procedures for handling, transporting,
and storing the drums of herbicides generally precluded physical
contact by most military personnel. However, the most likely
exposed personnel were assigned to the RANCH HAND squadrons and

to helicopters responsible for disseminating the herblcides.

Claims of Adverse Health Effects

Apparently released to the press prlor to scientific publi-
cation, a preliminary report by the National Cancer Institute 1n
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-T in laboratory animals, South Vietnamese news-
papers published reports of birth defects 1ln areas sprayed with
Agent Orange. These reports ellcited far-reaching reactions

Trom governmental agencles, segments of the sclentific community,

and various 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.

Additional animal experiments in 1969 and early 1970 led to
the conclusion that the dioxin contaminant in 2,4,5-T was pri-
marlly responsible for deformitles in the offspring of laboratory
mice following exposure of the females to the herbicide. Never-
theless, the guestion was whether or to what extent animal data
could be extrapolated to man (39). Concurrent with the suspen-
sion of many uses of 2,4,5-T herblicide in the United States, the

Department of Defense suspended all use of Agent (range in South

Vietnam on 15 April 1970.

A select group of highly visible scientists initlally
cbjected to all use of herbicides in the Vietnam war and, 1lndi-
vidually and collectively, published thelir views 1ln numerous
articles for newspapers and popular magazines (6). And, when

reports of birth defects first appeared in the news media, the

same scientists were instrumental in mustering public and poli-

tical opinion against continued use of Orange. Thus, terminatlion

of the RANCH HAND program and use of Agent Orange occurred during
an environmental controversy focused on health issues, and the

controversy was compounded by strong anti-Vietnam sentiment among

members of the press and the general public. But concern for the

health of Vietnam veterans exposed to Agent Orange did not reach

its peak until eight years later.
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Evaluation of the Sclence

To understand the role of science and its influence on the
Agent Orange controversy, one must first review actions of the
government regarding 2,4,5-T since 1t was last used in South
Vietnam. After the government imposed limits on the use of
2,4,5-T herbicide in 1970, the newly formed Environmental Pro-
tection Arsency (EPA) embarked on lengthy administrative proceed-
ings to determine the feasibility of banning all remaining uses
of 2,4,5-T. 1In reviewing the use of 2,4,5-T and TCDD, scien-
tists pursued investiesstions in two different areas. The first
area dealt with the toxicology of 2,4,5~T and TCDD in animals,
and the second area 1lncluded an evaluation of avallable data on
human health effects and potential routes of exposure to phenoxy
herbicides and TCDD. These studies confirmed the avallabllity
of significant toxicological data on 2,4,5-T, but they reported
very 1little data on TCDD. Consequently, the EPA withdrew from
proceedings to cancel in June 1974 since "evidence which would
in larse part determine the outcome of these proceedings remains
sclentifically unavailable (31)." In December 1979, the agency
again issued notices of intent to hold a hearing on whether to
cancel all registrations of 2,4,5-T, The hearing began in March
1980 to explore the risks and benefits assoclated with the
registered uses of 2,4,5-T, and it is still in progress at this

writing (February 1981).




Toxicology of 2,4,5-T and TCDD in Animals

Dilaz-Colon and Bovey (16) report that more than 870 toxi-
cologlcal studles of the phenoxy herbicides have been published
in the past 25 years. And, in a summary of the data on 2,4,5.7,
Koclba et al. (21) note that it is moderately toxic to mammals,
readily absorbed, and rapidly excreted. 1In a two-year study of
chronlc toxicity and oncogenesis among rats ingcesting dlets con-
taining 2,4,5-T, they found few toxicological symptoms (loss of
body welght and slight morphological changes in kidneys, livers,
and lungs) even at the highest dose level (30 wg 2,4,5-T/kg
body welght/day). This study also revealed no oncogenic re-
sponse in rats even when administration of 2,4,5-T extended
over most of thelr 1ife span at a dosage high enocugh to induce
toxlecity. As for the effects of 2,4,5-T on reproduction, Smith
et al. (32) found in studying three generatlons of rats that
dose levels of 2,4,5-T high enough to cause slgns of toxicity
had no effect on the reproductive capacity of rats, except for

a tendency to reduce neonatal survival at dose levels of 10 and

30 mg/kg/day.

Although the above animal data suggest that 2,4, 5-T poses
few toxicologlical problems, the contaminant TCDD is far more
toxic. It has been scientifically confirmed as a teratogen;
indeed, the amount required to cause a teratogenic effect of
some kind 1s far lower for TCDD than with many other compounds.

In this sense, 1t is one of the most potent compounds studied
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in the laboratory (30). Qualitatively, however, it 1s far less
teratogenic than many other chemicals: the teratogenic response
commonly assoclated with TCDD is cleft palate. It tends to
cause death of the embryo or fetus rather than a wide range of
abnormalities, and, for this reason, many environmental groups
clalm that it causes mlscarriages in women as a result of spray-
ing forests with contaminated 2,4,5-T. But it is important to
note that the teratogenic action of TCDD is specles specific
(1.e., 1t occurs in mice and rats but not in other laboratory
specles, including rhesus monkeys). Furthermore, 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 tne demonstrated no embryo-toxic effect

level in rhesus monkeys.

A review of the published literature reveals that TCDD 1is
a carcinogen for rats and mice. In a two-year study of chronic
toxicity and oncogenicity resulting from TCDD (2,2,7,8-TCDD),
Kociba et al. (20) found that doses of TCDD sufficient to in-
duce severe toxicity increased the incidence of socme types of
neoplasms (both liver and lung) 1n rats but reduced the inci-
dence of other types, such as tumors of the pitultary gland,
uterus, and pancreas. During their study, they found no in-
creases 1n tumors among rats receiving sufficlilent TCDD to induce

slight manifestations of toxicity.
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Current studies 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 in vivo correlates of mutagenl-
city (33). In September 1980, Lamb, Moore, and Marks (23) re-
ported the results of a reproduction and fertility experiment on
male mice treated with the three chemical constituents of con-
cern in Agent Orange (2,4~D, 2,4,5-T, and TCDD). They found no
significant decrement in the fertility or reproduction and no
evidence of toxicity in germ cells. Survival of offspring and
neonatal development were apparently unaffected by paternal ex-

posure to simulated mixtures of Agent Crange.

The scientific community has not validated a quantitative
method of extrapolating animal data to the human situation.
Nevertheless, the significance of the above data is that most of
the adverse effects expected from severe exposure to 2,4,5=T
contaminated with TCDD will probably be due to the TCDD. Al-
though TCDD is a teratogen, the effects are primarily manifested
as cleft palate in offspring or through lethality of the embryo
or fetus. Exposure of the male 1s not likely to cause reproduc-
tive problems. As a carcinogen, TCDD can be expected to cause
neoplasms of the lungs and liver, but suggestions of no-effect
levels for TCDD as either a teratogen or carcinogen make the

magnitude of exposure a critical factor 1n consldering possible

long-term adverse effects.




Evaluation of Human Health Effects

The first reports of human birth defects attributed to
Agent Orange 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 hospltal records.
Although neither report reached definite conclusions on the
validity of the accusations, both reports acknowledged that
searches of the records probably would have revealed any marked
increase in 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 interviews conducted in
Hanoi with refugees who clalmed that they were repeatedly spray-
ed with defoliants in South Vietnam. Abortions and monstrous

births were revorted for humans acd <Oac3ti. ~nlimals.

In 1973, Tung et al. (35) compared the number of cancer
patients admitted to Hanoi hospitals during thne period from
1962 to 1968 with the number admitted from 1955 to 1961, the
period prior to the spraying of herblicldes. They reported an
increase in the number of persons with primary llver cancer in
proportion to patients with other types of cancer. The authors
concluded that this increase was the result of exposure to her-
bicides contalning TCDD, but they could not document individual

histories of actual exposure,
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In announcing the results of studies conducted 1in South
Vietnam in 1972 and 1973 (10), a committee appointed by the
National Academy of Science (NAS) reported that it could find
no conclusive relationship between exposure to 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 deny reports
that some humans, especially the Montagnards, and domestlc
animals became 111 or died after they were exposed to herbi-
clde sprays or after they consumed treated plants or contami-
nated water. In a letter of transmittal for the report, the
president of the National Academy of Science stated: "On bal-
ance, the untoward effects of the herblcide program on the health
of the South Vietnamese people appear to have been smaller than -

>

one might have feared".

It is extremely difficult to find precise information con-

cerning the adverse effects of 2,4-D, 2,4,5-T, and TCDD in hu-
mans. Acute and subacute effects are reported quite uniformly
following accidental exposures, sulcldal gestures, and indus-
trial accidents, but there is a great deal of confusion concern-
ing the presence of long-term effects. Much of the medical
knowledge concerning the effects of 2,4-D and 2,4,5~T is derived
from case reports. Since many of the patients described in
these reports were exposed to multiple chenical agents, it 1s

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

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

Medical data assoclated with exposure to 2,4-D come pri- f
marily from spraylng incidents, but data for 2,4,5-T and TCDD .
come from industrial exposures. Since the first commerclal pro- i
duction of 2,4,5-T, numerous lndustrial episodes have 1inveolved
exposure to trichlorophenol, 2,',5-T, and TCDD. Fifteen of the
23 episodes recorded in the literature were apparently the re-

sults of occupational exposures during lnducstrial production

of chlorinated phenols. But, on eight occaslons, personnel were
exposed during cleanup following exploslons or to improperly de- _;
contaminated workshops (41). Unfortunately, the effects of ;|
2,4,5-T in these episodes could not be clearly distinzulshed v
from the possible effects of TCDD. Symptoms attributable to
2,4,5-T and TCDD exposure include 211 of the symptems of 2,4-D
exposure, in additlon to skin dlsease, chloracne, or acniform g
dermatitis. Many scientists belleve that chloracrne 1s the "hall-
mark" of exposurz to the dibenzo~p-dloxins, especinlly 2,3,7,8-
TCDD. Chloracne 1s a skin reaction characterized ny & general
dermatitis composed of comedones (blackheads) and inclusion

cysts or papules frequently terminating in pustules so severe

that they cause permanent scarring. Morpholorlcally, 1t 1is

similar to teenage acne, but it is more severe, partlcularly on
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the upper face, ears, and neck. Active chloracne leslons have
been reported many years after exposure to TCDD, but the condi-
tion usually clears up spontaneously 1n a few months. Fremature

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

Several case control epldemiology studles conducted by
Swedish scientists have reported evidence of a statistical rela-
tionship between cancers of soft tissues and exposure to the
phenoxy herbicides and TCDD (5). And the data by Tung et al.
(35) cited earlier has receilved 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 irrefutable exposure, it is virtually impossible on a individual
basis to distinquish between a cancer caused by a specific chemical

agent and a similar cancer caused by some other etiology.-

Four recent research studlies 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 follow-up study of 121 chemlcal workers who had
developed chloracne following exposure to TCDD in an industrial
accident at Nitro, West Virginia. Although they observed no
apparent excess 1n total mortality or in deaths from cancer or
cardiovascular disease, they could not consider the results con-
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 thils study to include 885 men, of whom 721 were still
f alive and 164 had died. Analyses of these data also showed no

'
; . excess in total deaths or ln deaths caused by cancer or other ?+

diseases of the nervous, clrculatory, resplratory, or digestive ‘

t systems. Although most of the men in this larger population
£ did not develor chloracne, they were employed in the trichloro-

vphenol plant and, hence, were exposed to TCDD. 1In August 1980,

Cook et al. (11) reported on a study of 61 males involved in a

: chloracne incident at Midland, Michigan, in 1964. Forty-nine
? of these men developed chloracne while working in a trichloro-
phenol manufacturing plant operated by Dow Chemical Company.
Within the 1limits imposed 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 statlistically Insignificant. 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 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 wives of men
in the same division (Midland, Michigan) who had never worked
in such areas. The study found no statistically significant
differences between the two groups in instances of miscarrlages,

stillbirths, infant deaths, or congenital malformations.




In other words, there are no epidemiologic data assoclat-
ing TCDD with any long-term health effects in humans other than
chloracne, but, as noted by Wolfe (38), nelther is there strong
evidence to validate the absence of such effects. Most studies
have not included sufficient numbers of subjects to detect in-
creased risks of uncommon conditions, and the period of observa-
tion in many studies has been inadequate to detect condlitions
wilth long lag times between exposure and 11llness. There is

currently no rellable evidence that links dloxin exposure to

cancer or birth defects in humans.

The Sclentific Data and the Veteran Complaints

Saurl (29) examined the first 361 claims submitted to the
Veterans Administration from 1977 through April 1979 by Viet-
nam veterans claiming disabilities from exposure to herbiclides.
These claims described 130 different effects in five major cate-
gories of symptoms: psychlatric, dermatologic, reproductive,

peripheral neuropathy, and cancer,

The sclientific data valldate specific links between ex-

posure to Agent Orange and TCDD in the sense that symptoms

reported by the veterans have also been documented in other
cases of exposure to the herblcides or to TCDD. But most of
these symptoms, e.g., peripheral neuropathy, fatlgue, welght . ]

loss, and some psychological disturbances, are acute symptoms

that manifest themselves shortly after exposure. Similar



symptoms arising years after the last exposure are most likely
caused by an etlology other than 2,4-D and 2,4,5-T. The vast
ma jority of the veterans clalmed dermatological problems, but
only three of the claims cited chloracne and none could be con-

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 scientific literature acknowledged that TCDD
was a teratogen in laboratory animals, but the studles described
effects resulting only from female exposures. Recent studies of
reproduction among male mice exposed to 2,4-D, 2,4,5-T, and TCDD
do not confirm an increased incidence of birth defects. And,
as 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 wilde variety of deformitiles.

Seven percent of the claimants reported a variety of mallg-
nancies, but there 1is currently no valid evidence llinking expo-
sure to 2,4,5-T and TCDD with instances of cancer. The limited
number of people in the cohort precludes any definite 1lnk be-
tween rare forms of cancer and exposure to TCDD or toc the phen-

oxy herblcides.

Despite the preponderance of sclentific data that contra-
dict the veterans' allegations, one recognlzes that some of the

veterans have definitely experienced health problems. Conclu-

sions based on sclentific analysis of the available data in no
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way denigrate these problems. The purpose of this study 1s to
determine whether Agent Orange 1s responsible for the problems.
If Agent Orange 1s not responsible, then some other factor
assoclated with the Vietnam war may be responsible, or, perhaps,
the symptoms are afflictions of aging and attendant psycho-

social aberrations.
The Role of Social, Politlcal, and Legal Concerns

As mentioned earlier, a number of factors - sclentiflie,
social, political, and legal - have an impact on public and pri-
vate perceptions of controversial issues. When these percep-
tions are manifested as fear of the unknown, such as the risk
assoclated with a poisonous chemlical 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" issues 1in which determination of risk in-
volves value cholces. Positlons taken by the medla and the
courts may be independent of scientific consensus regarding the
actual risk. Thus, 1n additlion to sclentific factors, social,
political, and legal "perceptions® have a direct lmpact on the

issues that drive the Agent Orange controversy.

Intense Medla Campaign
Station WBBM, a television affiliate of the Columbla

Broadcasting System in Chicago, Illinols, alred a special report
in March 1978 on the subject, "Agent Orange: Vietnam's Deadly

Fog." This film reviewed a number of past environmental
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episodes allegedly involving 2,4,5-T and TCDD. Xurtis (22), tl
the WBBM reporter, compared symptoms described by some Vietnam P
veterans in the Chicago area with the symptoms identified in Fi
past "poisoning" episodes. Veterans shown in the film claimed ;
that they had been sprayed with Agent Orange during combat opera- 'ﬁ
tions in South Vietnam., Kurtis concluded his documentary with %

these statements:

Officlally the Veterans Administration 1is
denying the claims of polsoning by Agzent
Orange. Thelr scientists simply feel there
isn't any evidence to link defoliatlon with
human problems. But after researching this
report and listening to the recommendations
of the leading dioxin sclentists in the
country, we feel there 1is a need for immedi-
ate testing of all Vietnam veterans who
handled Agent Orange or went into sprayed
areas., Not only for the sake of those who 4
have told us of theilr symptoms but for the
countless others whose lives and whose child-
rens lives could be blighted by the dioxin
polson in Agent Orange.

Numerous magazine reports and serialized erticies in news-

papers have been published throughout the country since that

time. Therefore, in analyzing the Agent Orange contrcversy, one

1s not too unreallstic in stating that two eplscdiic events ig-

nited the controversy. As mentioned earlier, the first event

was the milltary use of herbicides in South Vietnan, and the

second was the initial publicity given to thne issue ir March

1978. Some newspaper articles are factually based, but many

are based on emotionally charged personal tragedies (e.sg., the

presence of terminal cancer in a young veteran). Wade (37)




recently reviewed many of these erticles and wrote that the
"whole passel" of apprehensions "may have nothing to do with 1
Agent Orange in scilentific fact, but is grounded in other prob-
lems affecting the Vietnam veteran population and has been
launched into celebrity by a self-generating serles 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
documentary about the herbicide's possible
effects on health. The 1dea spread like
wildfire among veterans' groups; here at
last was a tanglble cause for all their
discontents. Each claim filed generated
more newspaper storles which generated
further claims, until the present fervid
atmosphere had been created.
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Furrows (8) cites the following four problems in reporting

on sclentific and environmental subjects:

1., Reporters almost always work under severe
time limitations. The task of gathering a
great deal of information on complex subjects
and converting it into decent prose in a matter
of hours can be a formidable challenge.

2. Abnormal rather than normal conditions

are newsworthy. By definition, newsworthy
items are unique or rare events, developments,
and 1ssues of interest to relatively large num-~
bers of people.

3. "Objectivity" is 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
"slant™ the news.
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L, People seeking public support for almost
any issue tend to think of the news medla es
natural resources for exploitation.

And reporters who speciallize in science and environmental
reporting face three additional problems: government, industry,
and so-called public interest groups. Each group or group rep-
regsentative often engages in open conflict with other groups, and
news reporters may be considered potential zlilles or at least un-
suspecting vehicles for use 1n attacking an adversary or deflect-
ing an attack. Burrows (8) concludes that such relationships
can have important consequences for politlcs and scciety. Cer-

tainly, these four basic problems in news reporting heve had an

impact on the Agent Orange controversy.

Inadequate Government Response

The March 1978 televislion documentary vrecipitated numerous
inquiries with the Veterans Administration (VA) in all areas of
the country. The symptoms were the same as tnc symptoms report-
ed by the veterans in the documentary: numbness in fingers and
toes, constant fatigue, welght loss, birth defects, and cancer.
All clalmants stated that their health problems stemmed from ex-
posure to Agent Crange and thus marked the bezinning of the prob-

len.

When veterans experience health problems presumably related
to thelr military tours of duty, they can report tc VA hosplitals

for medical care, and they can fille clalas For any disabllity
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that may be assoclated with their past mllitary service. Hos-
pital officlals advise them that evidence of the earliest mani-
festation of symptoms and continuing symptoms must accompany
claims for specific dlsabilities. For cases involving Agent
Orange, VA policies are outlined in "Rating Practices and Pro-
cedures Disabllity - Vietnam Defoliant Exposure," a document
used to process claims alleging a relatlionship between defoli-
ant exposure and disability. But, in filing clailms under this
procedure, veterans can claim damage only for chloracne because
the Veterans Administration recognizes no other symptoms or con-
dltlions as causes of health problems based on exposure to herbl-
cldes, Congress has not deemed it appropriate to recognize any
disability related to Agent Orange as a chronic constitutional

disability (e.g., multiple sclerosis).

Title 38 USC makes no provisions for claims alleging genet-
1c damage to offapring as a result of veterans' exposure to her-
bicldes. If veterans claim only exposure to a herbicide rather
than disability resulting from the exposure, the Veterans Admin-
1stration disallows the claims and advises the veterans that
mere exposure is not a disease or disablility. They must claim
specific disabilities, but there are no special procedures for
initiating these claims. Each case depends on accumulation of
all avallable evidence, including a request to the veteran and
hls service department for verification of exposure to herbl-

cildes, the extent and duration of the exposure, and the dates
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of the exposures. t?

Thus, one 1s not surprised that many veterans consider

the Veterans Administration unresponsive to their health prob- ,
lems. ©On the other hand, the administrator of the Veterans

Administration offered these comments during a recent congres-

sional inquilry:

...everyone wants to know lmmediately 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 1tself to lmmediate answers...

In the meantime, we shall continue to pro-
vide every eligible veteran we examilne,

and find to be in need of treatment,
appropriate care regardless of causation. Ly
We owe them no less. (9)

Special Interest Groups

Numerous special interest groups represent and asslst
Vietnam veterans with problems related to Agent Crange. These
groups include the National Veterans Task Force on Agent Orange,
Agent Orange Victims International, Citizen Soldler, and Viet-
nam Veterans of America. Especially notewacrthy are the activi-
ties of the Natilonal Veterans Law Center and the Veterans Edu-
cation Project, a program sponsored by the American Civil Liber-

ties Union Foundation. These two groups have prepared an

"aAgent Orange Packet" (36) consisting of guldelires for filing

Both groups ericourage

claims with the Veterans Administration.




veterans to file clalms if they have medical problems that

might be caused by Agent Orange.

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

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

is turned down, but the VA later changes
its attitude about Agent Orange, they
will have your claim on flle and be able
to reopen it quickly.

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

The government can be impressed with a
large number of vets requesting help -
statistics can make a difference. (36)

Specilal interest groups representing veterans of the Viet-
nam era apply tremendous pressure on government officials and
agencies to resolve the Agent Orange lssue. At a hearing before
the House Committee on Veterans' Affalrs in February 1980,
Robert Muller (25) concluded his testimony on Agent Orange with

these statements:

The exposure of Vietnam veterans to
Agent Orange may have created the largest
environmental crises of the chemlcal age.
Compensating victlms will, accordingly,
stretch the very fabric of our remedial
structure.
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But whlle the problem is new, and “ts
scope huge, Agent Orange 1is only t .o
first of what may be several major
compensation policy questions stemaiiz
from ¢xposure to toxic chemicals {iove
Canal) or radiation (Three Mile Is:andi).

For environmental law in Ameriza hnsu
been oriented toward the prevention of
disasters, not compensation for pa.:*
disasters. Its dream has been tnat t:e
problems of compensation could ve pre-
empted by precluding wide-scale eriron-
mental catastrophles. That dream =~
been disproved.

Agent Orange policy 1s important r.:
Just because of the thousands of 1ivae
at stake, but because 1t dbrings the og
rensation problem to a head. In tne T
analysils, as 1t sets a compensaticr. ool
for Vietnam veterans, the government is
also establishing the precedent for compen-
sation policy generally.

Inltiation of Lawsults

As noted by Muller, Agent Cranse has irceed heer. the basis

of legal action and immense claims for comverss®ion, For example,

a class actlion sult amounting to L0 “iil'on ¢ . arc was filed in

New York in 1279 on behalf "of all those s~ _“~=Tunate as to
have been and now to be situated at risk, 1oy -niy during this

eceneration but during those generations vet *» rome" from the
toxic effects of dioxin (27). This lawsuis ¢#i: o enzed the
makers of Agent Crange (six chemical companies) tc nrove the
safety of products contaminated with “toxin. 73 addition, the
lawsult asks the companles to establish a tux-exennt reserve

fund sufficient to cover aamages caused »v .o “erplcides

(1.e., to reimburse the Veterans acdnir.ciia. 1 fuor nerefits

by
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and compensate victims and thelr families). The suit also
srecifles that the costs of the actions should not be passed to
customers of utility companies that used herblcildes in mailntain-

ing rights-of-way.

In another recent legal action, the US District Court for
Eastern Arkansas ruled that any amount of dioxin in water 1s too
much (1). The court was concerned with potential contamination
of water from wastes stored by a manufacturer of 2,4,5-T. Al-
though it had no proof of actual harm, the court considered the
probabilities of any harm and the possible consequences of such
harm. It concluded that risk to the public Justified an injunc-

tion requiring reasonable abatement of the health hazard as a

precautionary and preventive measure. Certalnly, a ruling thet

there is no safe level of exposure to TCDD may influence other

court cases involving veterans and Agent Orange. When the 1issue
of cause and effect is placed before juries of lay clitizens, emo- ]

tion over the plight of veterans can "win the day" over sclentl-

fic verity. %

Advisory Groups

The position taken by the media, various speclal interest
groups, and the ccurts has obviously drawn national attention to
"“he plight -7 Vi.:itnak veisrzlo. 1ndeed, the Agent Orange contro-

versy has been the focus ~f much congressicnal interest since

Cctobe: 1978, Subcommittees for both Senate and House of
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Representatives Committees on Vetersns' Affalrs nave neard testi-
mony on the subject four times during the past two years. Rep=-
resentatives of numerouvs government agencles, acadenlc institu-
tions, and special interest groups offered trelr ideas on ways

to resolve the issue. 5

In April 1979, the Veterans Administration established a ;*
? fifteen member advisory commlittee "representative of most of the

i varied public and private sector elements involvea in the herbl-

cide controversy" (9). The task of the committee 1s to assemble

and analyze information needed by the Veterarns Adminristration to

O

formulate appropriate medical policy and prcoedures in the inte-

§ rest of involved veterans. It held SiX oven meetinzs during

& 1979 and 1980 and offered the following significant recommenda- ﬂ
tions:

Aé 1. Conduct an epidemlological study of Vietnam

i veterans exposed to Agent Cranse.

j 2. Evaluate potential dlagnostic orccedures for

Agent Crange toxicity, includirg nmeasurements
of TCDD levels in fat.

3. Determine the problem involvec in dafning
exposure of Vietnam era veterans to agent
Crange.

4L, Assign priorities to the types of anlinal
studies that might be perforned in order
to clarify human exposure te Agent (ranre.

RE—— "

Desplte veteran representation on the committee, sone veterans'

groups have questioned the ability of the Veterans Adminlstration
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"to maintain its credibility and to resolve this question"
(25).

Continuing criticism of the Veterans Administration and
increased activities 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 faci-
litate, coordinate, and monitor agency studies of the possible
long~term health effects of phenoxy herbicides and their con-
taminants. The group includes representatives from the Depart-
ment of Defense, Department of Health and Human Services, and
Veterans Administration plus observers from the Department of
Agriculture, Environmental Protection Agency, Occupational
Safety and Health Administration, and the Office of Science and
Technology policy. Under the leadership of the Department of

Health and Human Services, the responsibility of the interagency

work group is to assure scientifically sound protocols and method-

ology for conducting current and proposed federally funded
research studies. Another responsibility is to make all rele=~
vant research findings, publicly or privately funded, immediately

available to Congress and the public (5).

In a recent review of IWG progress for the Senate Commit-
tee on Veterans' Affairs, Joan Bernstein (5) noted that the
work group has assessed current knowledge of Agent Orange and

has concluded that scientific knowledge on the long-term health
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§ effects of Agent Orange is unlikely to increase sigrificantly in
% the next two or three years. Existing gaps in knowledge can be I{
filled only by epidemiologlic studies of the Vietnam veteran pop- z
ulation. A major stumbling block 1n conducting such studies
"is the inability to identify a population of ground troops, the [
E

nature and extent of whose exposure to Agent Oranze can plausibly i

be reconstructed or documented with any degree of reliability" n

(5). The General Accounting Cffice described s votential mili-

tary population for study in a report of 16 November 1979 (18).
But, according to Bernstein, "Records which were kept of Agent

Crange spray misslons and coinclildent ground troops, aiong with

names of 1ndividual troop members, may not be adecuate to docu-
ment the nature and degree of exposure of indiviiual ground per-

sonnel to Agent Crange."

The work group concluded that the current most prumising ¢
alternative 1s the epldemiologic study of RAICH HAND personnel
proposed by the Air Force. Although the RANCH HAND study may

ﬁ% not be appropriate to establish a specific quantitative risk
for specific health decrements among ground uroops, 1t would
focus on possible adverse effects that may occir among other
veterans. Simply stated, the work g&roup belleved that the
RANCH HAND study may provide directional signals for health

: effects but not a detailed roadmap (5).

The group acknowledged that neither the RANCH HAND study
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nor any future studies of ground troops will indicate whether

Agent Orange 1s the cause of specific health effects among

veterans, especlally if they do not ldentify rare or unique
diseases assoclated with exposure to Agent Orange. Many of the

health concerns raised by veterans exlist in the general popula-

tion as a result of other factors, such as aging and general ' i
life-style. Thus, the work group recommended that the Veterans ;
Administration should broaden the epidemlological study to in- {

clude the overall health of veterans as a result of thelr 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 veterans have undoubtedly been exposed to a wide :
array of other chemicals, including other herbicides, insecti-
cides, anti-malarial drugs, medications, 1llicit drugs and nar-
cotics, or even agents peculiar to the Vietnam environment
(e.g., fungal toxicants). Thus, one is not surprised that Bern-

stein (5) concluded her testimony with these statements:

While we are making our best efforts to

fulfill our commitment to the public, and
especially to the Vietnam veterans and their
families, it is becoming increasingly apparent
that science 1s not 1lilkely to be able to answer
all of our questions. Nevertheless, the Work
Group intends to carry out the work that can

be done and must be done in a thorough and
timely wmanner.




Potential Resolution of the Controversy

Neither the government nor the sclilentiflic community hnas
resolved the numerous controversies (environmental, medical, or
political) involving the use of Agent Crange Iin Vietnan from
1962 to 1970. The report by the National Academy of Sclence in
1974 (10) Aocumented some of the environmental 1impacts of Agent
Orange, but, unfortunately, the arrangements that terminated the
conflict preclude additional scientiflc studies in tnat area.
Such studlies might have prevented current medical concerns about

herbicide exposure.

The controversial use of herblicides only added fuel to
emotional issues related to US involvement in Vietnam. Any
answer to the question of whether the use of herbicides was
"richt" or "wrong" depends on personal perspectives of the con-
flict. There will never be accurate flgures reflecting 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 Crange will be viewed in a different 1light
if the herbicides, in fact, caused health prectlems £2r veterans
of that conflict. Indeed, as Barry Commoner stated ivn the 1978
WBBM Documentary (22), "It is simply another cost of the war in
Vietnam which we are going to have to pay, ever at tnls late

date."

What evidence 1s necessary to determine whethar reported
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medical problems are the result of exposure to herbicides and
dioxin? Can the Air 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 data 1f a recognizable disease can be identified wlthin the
constraints of a limited population. In addition, this study may
help to determine the factors that constitute exposure and the
means of 1dentifying "at risk" populations. As noted earlier,
the 1,200 RANCH HAND personnel were chosen for the Alr Force
study because of thelr presumed heavy exposure and convenient
identification (5), but the VA study will not deal with such a
readily identifilable population. Definitive results from elther
study wmay not be available for many years, and some scientists
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 Vlietnam veterans. Nevertheless, these veterans
willl continue to express skepticism about any concluslons based
on extrapolation of data from either source until studles of the
Vietnam experience verify the data. Thus, regardless of whether
the studies should be conducted, pressure exerted by veterans'
organizations and others may well dictate a need for the studles.
Viewed in this context, the statement by Wade (37) becomes even

more germane.

No matter how many new studles may fall to
find a link between dioxin and the veterans'
symptoms, the veteran will dismiss them as
biased or irrelevant. The end of the story
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can easily be zuessed. Those clainring
injury from Agent Orange will eventunlly
be pald off, whether scilentific eviderce
warrants 1t on these grounds or not.
Agent vrange is Jjust too potent a renon
to be exorcised by scilentific fact: iz
must be propitiated. Thils solution will
make the veterans and thelr supporters
happy, but its affront to principle is
unsettling.

Concluslons

The Agent Orange controversy conforms to the model des-
cribed earlier in this discussion for analyzinz "quality of
life" issues. Examination of scientific versus social, poli-
tical, and lezal issues reveals an extensive scientific data
base for studying the Agent Orange controversy. Tne data sug-
gest three possible conclusions in relation to the health prob-
lems of Vietnam veterans. First, lonz-term adverse effects as-
sociated with exposure to the herbicildes and TCDOL are 1low;

e.g., the symptom complexes or physical findings that may indi-
cate a disease based on exposure to herblcides ure similar to
findings associated with other diseases commonly found in Ameri-
can soclety. Second, a disease stemmirn: from exuosure to herbl-
cide is rare; thus, any valid assoclation witn exvosure will be
found only through a comprehensive sampling of ~xposel veterans.
The third possible conclusion 1s that medlcal oroblems reported
by some Vietnam veterans do not stem from «xpoiua™> Lo Azent
Orange. In other words, the factors taat preserntly drive thne
Agent Orange controversy are not based on sclentific truth, If

the former conclusions are accepted, additioratr ctudies (e.g.,
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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 studies and any comprehensive health assessment
may depend on the avallability of a large study population with [
a known record of exposure to the herbicide. The scilentific com-

munity 1s divided on the issue,

The dominant role played by the medla in the controversy

began in the late 1960s and early 1970s and was characterized

by exploltation of all unfavorable news about the Vietnam war.

T

The use of Agent Orange and other herbicldes was a ready target

for adverse coverage by the press. Unfortunately, attempts by
the media to exploit unfavorable news adversely affected Ameril-
can attitudes toward Vietnam veterans. Ten years after Agent i
Orange was used 1in Vietnam, the medla continues to criticize,
exaggerate, and emotionalize the use of herbicides in jungle
warfare, but, in this instance, they have played reverse roles

by casting Vietnam veterans in the limage of victims.

Emotional role playing by the national news media can have
tragic consequences for the American people in a number of ways.

It can undermine national unity and morale by promoting unfound-

ed fears of a cancer eonidemic and misgulded ideas of a "risk-
free" soclety. The loss of perspective in this issue can lead
to irresponsible and unwarranted action, e.g., restrictions on

the use of herbicides in American agriculture. But, perhaps,




the proposed RANCH HAND and VA studles) may perhaps provide
further clarification of cause and effect relationships. The
validity of the studies and any comprehensive health assessment
may depend on the avallabillty of a large study population with
a known record of exposure to the herblcide. The scientific com-

munity is divided on the issue.

The dominant role played by the medla in the controversy
began in the late 1960s and early 1970s and was characterized
by exploitation of all unfavorable news about the Vietnam war.
The use of Agent Orange and other herbicides was a ready target
for adverse coverage by the press. Unfortunately, attempts by
the media to exploit unfavorable news adversely affected Ameri-
can attitudes toward Vietnam veterans. Ten years after Agent
Orange was used in Vietnam, the media continues to criticize,
exaggerate, and emotionalize the use of herblcides in Jjungle
warfare, but, in this instance, they have played reverse roles

by casting Vietnam veterans in the image of victims.

Emotional role playing by the national news media can have
tragic consequences for the American people in a number of ways.
It can undermine national unlty and morale by promoting unfound-
ed fears of a cancer epldemic and misgulded ideas of a "risk-
free" socliety. The loss of perspective in this lssue can lead
to irresponsible and unwarranted action, e.g., restrictions on

the use of herbicides 1n American agriculture. But, perhaps,




the most serious cnonsequence of the intense media campaizn is

1ts negative impact on Vietnam veterans, many of whom have been
led to belleve that Agent Crange adversely affected their health.
Even worse 1s the severe emotional impact of this fear campaign

on the veteran and his family.

In addition to 1ts negative impact on Vietnam veterans and
the American peonle, the Agent Orange controversy fragments the
scientific community along traditional academic lines (e.z.,
soclal versus physical sciences). This division glves scien-
tists a negative image and causes them to lose credibility in
the public eye. To meet this challenge, the sclentific -ouwmu-
nity must maintain professional cohesion not only in conducting
health-related studies in controversial areas but aisoc 1n evalu-
ating social pressures that drive controversies. TFor example,
are a few Vietnam veterans simply unable or unwilling *to adjust
to the larser soclety for no other reascn than social or economic
status? Are they driven by an incentive, on the one hand, to
seek public recognition for their sacrifices in Vietnam and, on
the other hand, to acquire flnanclal compensation 4during econom-

ically depressed times?

Agent Orange 1is indeed at the crossroads of sclernce and
social concern. Resolution of the controversy must come through
a process that separates factual, scientific elermerts from pollcey

considerations. Once the sclence 1s cleariy ceflined, the lssue
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then turns to resolution of critical differences in value sys-
tems that too frequently place sclentists, government officlals,
and individual citizens in adversary relationships. To thils
end, Bazelon (4) notes:

Scientist, regulator, lawyer, and layman

must work together to reconclle the some-~

times conflicting value that underline

thelr resprective interests, perspectives,

and goals. This cooperation can be

achleved only through a greater under-

standing of the proper roles of the

sclentific, political, and legal commu-~

nities in addressing the public regula-

tion that accommodates the best of scien-
tific learning with the demands of democ-

racy.

The scientific community must conduct valid research on contro-
versial environmental and health-related issues to provide relil-
able data for use in appropriate declsion making. But, as
Tschirle& (33) suggests, the public in a free, democratic soclety
must eventually understand the truth and make the final decislons
on issues relating to the guality of life. "Sclentlsts may de-
bate chemical hazards; legislators may evaluate them; administra-
tive agencles may examine them; courts may adjudlcate them. But

ultimately the public must decide the critical issues.”
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