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ISSUE DEFINITION

The United States Air Force (USAF) sprayed various herbicide mixtures
(chemicals that kill plants) for military purposes in South Vietnam from 1962
to 1971 to defoliate jungle growth to deprive the Communist forces of ground

cover and to destroy enemy crops to restrict food supplies. One herbicide
component known as 2,4,5-T (2,4,5-trichlorophenoxyacetic acid =- which is
perhaps best known as a component of the herbicide mixture called "Agent
Orange") was contaminated with a chemical known as TCDD

({tetrachlorodibenzo-para-dioxin, or simply "dioxin"). According to Gosselin,
et al., Clinical Toxicology of Commercial Products, TCDD is classified as
class 6, super toxic, in a range of 1 (practically non-toxic) to 6t "TCDD
may be the most toxic and potent teratogen known to man based on
toXicological data in guinea pigs and rabbits." CRS has Dbeen unable to
locate any report of a human death from exposure to pure TCDD. The probable
lethal dose for humans would be less than 5 mg/kg, which for a 150 1b. (70
kg) person is equal to a taste (less than 7 drops). TCDD may also Dbe
carcinogenic {cause cancer), teratogenic (cause birth defects while the
mother is pregnant), or mutagenic {(cause mutations in the parents' germ cells
that may later result in birth defects in the offspring). There is evidence
of non-lethal human health effects following exposure to small amounts of
TCDD as a contaminant in other compounds such as a skin - condition known as
chloracne and a liver condition known as porphyria cutanae tarda. Several
animal studies using TCDD have demonstrated positive test results for
carcinegenicity, teratogenicity, and mutagenicity.

Congressional interest was triggered by receipt of reports from Vietnam
veterans who believe they have been "harmed by exposure to herbicides,
particularly the mixture of 2,4-D and 2,4,5~T known as Agent Orange. The
896th Congress held numerous hearings on the use of herbicides 4in ., South
Vietnam, and various initiatives to deal with the problem were introduced.
P.L. 96-151 was enacted to direct the Veterans' Administration to conduct an
epidemioclogical study on Vietnam veterans to determine whether there may be
adverse human health effects associated with dioxin exposure. This study and
other studies planned will help elicit answers to the scientific gquestions
posed by the Veterans' Administration 4in determining. whether or not the
veterans' medical problems, allegedly due to exXposure to "agent Orange"™ and
associated herbicides used in Vietnam, are compensable. Following
recommendations made by the Interagency Workgroup on Phenoxy Herbicides, the
97th Congress plans to consider legislation that would exXpand the scope of
the Veterans Administration study of Health effects of Agent Orange to
include other factors related to military service in Vietnam. "The Congress
will also consider legislation to require the VA to begin studying ways to
resolve veterans' disability claims based on d4ioxin exposure. S

BACKGROUND AND POLICY ANALYSIS

History

During the summer of 1969, the first reports of human birth defects
allegedly attributed to Agent Orange appeared 1in Vietnamese newspapers.
Based on these allegations and the results of a study sponsored by the:
National Cancer Instituté that showed that 2,4,5~T contaminated with “TCDD
caused birth defects in laboratory animals, the USAF stopped spraying 2,4,5~T
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in South Vietnam in April 1970.

Although the Department ¢f Defense maintains that only a limited number cof
U.S. military personnel can be positively 1dentified as having been eXxposed
to 2,4,5-T in South Vietnam (i.e., crews of aircraft that were used to spray
herbicides), it is theoretically possible that large numbers of both military
personnel (from the VUnited States, Secuth Vietnan, North Vietnam and
Australia) and civilians (especially South Vietnamese peasants) were exposed
to 2,4,5-T through the USAF spraying progran. A growing number of U.S.
veterans who served in South Vietnam have bequn to attribute the cause of
various chronic ailments which they are now experiencing (especlially nervous
disorders, cancers, and birth defects in their offspring) te exposure teo
2,4,5=T in South Vietnam, and many have filed <claims with the VA for
compensation. The VA has not yet awarded compensation to veterans for any
claims related to 2,4,5~T exposure due t¢ the following tweoc reascns: the
lack of valid human data to prove a cause and effect relationship Dbetween
exposure to 2,4,5-T and/or TCDD and specific health effects (except for
.chloracne); and the difficulty of determining which veterans have and have
not been exposed to 2,4,5-T.

TCDD Contamination

The industrial production of 2,4,5~-T always results 4in some TCDD
contamination although TCDD levels can be reduced tco about 0.01 parts per
million (ppm) with current technology. Because it was not widely recognized
until the late 1960s. that 2,4,5-T could centain hazardous amounts of TCDD,
manufacturers did not start reducing the level of TCDD in 2,4,5~T until the
USAF was already winding down its herbicide spraying program. The average
TCDD levels in the 2,4,5~T - containing herbicide mixtures used in South
Vietnam were approximately 2 ppm in Agent oOrange (which accounted for
approximately 96% of the 2,4,5~T used in South Vietnam), approximately 32.8
Ppm in. Agent Purple, and 65.6 ppm in Agents Pink and Gresn (Agents Purple,
Pink, and Green contained the remaining 2,4,5-T used in.  South Vietnam). The
herbicides procured by the USAF were code named after the colored 'band that
was placed around each 55 gallon drum in order to identify the contents.

Health Effects -- Animal Data

Although TCDD is well established as one of the most toxic chemicals known
(surpassed only by the botulinum toxin and certain chemical warfare agents)
for acute (short-term) effects, there 18 no consensus in the scientific
community over the chreonic (long-term) effects on humans ¢f exposure to low
levels of TCDD (such as those levels found in the herbicides used in South
Vietnam). ‘ : : ‘

Statistically significant animal eXxperiments have demonstrated that
2,4,5-T containing low levels of TCDD and/or TCDD alone have caused various
tumors in mice and rats. A recently released National Toxicology Program
bicassay of TCDD confirms these earlier reports that TCDD is carcinogenic 4in
laboratory animals. Birth defects (such as cleft palate, kidney anomalies,
skeletal and intestinal tract anomalies, and depressed fetal weight) and
death in baby mice, rats, hamsters, and birds when the mothers were exposed
during pregnancy have also bean reported. A National  Toxicoleogy. Program
animal study of male reproductive effects of exposure to TCDD, however, has
failed to reveal a statistically significant increase in repreoductive
-abnormalities in TCDD exposed animals and birth defects in the TCDD-exposed
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male animals' offspring.

Statistically significant results of animal exXperiments have also
demonstrated that exposure to TCDD can suppress cell mediated immunity {thus
making an animal less resistant to infections) and can cause 1liver damagde.
Experiments using small numbers of monkeys (too limited to be statistically
valid) exposed to low levels of TCDD 4in their diets have shown Dboth
reproductive problems (menstrual irregularities, poor conception, anda fetal
wastage) and death (within nine months) from severe hematological
alterations. y

Although there is some experimental evidence that TCDD may cause mutations
(changes in the cell's genetic material that may produce birth defects in
as~vet-unconceived offspring), these experiments have been few, they have
been done mainly on non-mammalian species or in vitro (in test tubes), andg
they have basically been inconclusive.

Health Effects ~-- Human Data

If a cause and effect relationship is to Dbe scientifically established
between human exposure to a chemical and chronic health effects, a study
which meets the following minimum criteria must be conducted to prove that
such a relationship exists: a group of people {(the "study g¢group") must Dbe
identified that has already been exposed to the chemical under study (it
would help to know the level of exposure); this study group must be large
enough to detect chronic effects with statistical significance (to find an
effect that occurred in 1 out of 100 pecople, one would need to examine at
least 100 people); a contreol group must be found that ideally would differ
from the study group only by hever having been exposed to the chemical under
study (thus, any differences in chronic health effects between the study and
control groups could be attributed only to exposure to the chemical under
study); and, due to the long latency periocd for many chronic effects, the

study and control -groups must be followed for as many vears after exposure as

it takes for the chroenic effects to show up' {i.e., in carcinocgenicity
~studies, subjects must be followed for a minimum of 10 to 20 years after
eXxposure to the suspect carcinogen). Cause and effect relationships which
have been proven for human exposure to TCDD and/or 2,4,5-T contaminated with
TCDD have been for chleracne and porphyria cutanae tarda, although there 4is
some inconclusive but suggestive human and validated animal evidence that
other maladies may result. {See Tables I and II)

Workers who have Dbeen exposed to TCDD and/or 2,4,5~T in industrial
accidents {(and to a lesser extent, family members who have come  in contact
with the worker's clothes) are frequently found +to¢ have a skin condition
known as chloracne -- which resembles normal ache except that it is caused Dby
chemical exposure. Chloracne can appear from weeks to months after initial
exposure and while mild cases (blackheads) may clear in a matter of months,
severe cases (inflammatory lesions and scars) may last up to 15 vyears after
eXposure has ceased. While the severity of chlorache is not thought ¢to
correlate precisely with the intensity or duration of exposure to TCDD and/or
2:4,5-T, chloracne is associlated so closely with exposure that some
scientists argue that patients who have not exhibited chloracne are unlikely
to have suffered other toxic effects of TCDD and/or 2,4,5-T exposure. '

Workers who have been exposed to TCDD and/or 2,4,5-T in 4industrial
accidents have reportedly eXperienced certain health problems. Although no
reports clearly indicate a correlation between TCDD/or contaminated 2,4,5-T
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chronic health effects, there are data which appear to support the need for
continued study. For example, accerding to the United States Air Force
Technical Report on the Toxicology, Environmental Fate, and Human Risk of
Herbicide Qrange and its Associated Dioxin (1978), the symptoms, signs, oOr
disorders (described in Table 1I) have been reported after occupational
exposure to TCP (2,4,5-T's precursor), 2,4,5-T, or TCDD (see Table I at end
of BACKGRQUND section). As noted these studies, which reported symptoms
associated with human exposure to dioxin, were not conducted in such a way as
to prove a cause-and-effect relationship between eXxposure te TCDD and/or
2,4,5-T and any of these effects, but they may Dbe indicative of such a
relationship.

The following data illustrate studies of cancers found in humans exposed
to dioxins. {Table II) These studies do not show a clear cause/effect
relationship between carcinogenicity assoclated with exposure to TCDD and/or
2,4,5-T because very few exposed workers (with the exception of those in
Nitre, West Virginia) have been followed for more than ten years (the latency
pericd for most cancers being 15 to 40 yYears after exposure) and the results
have been equivocal. Eowever, they support a continuing suspicion and
indicate a need for further study. The sclentific panal of the 1Interagency
Work Group on Phenoxy Herbicides recently reported on its review of five
research papers by European scientists (= papers in Table 1II). The panel
concluded that despite the studies’ limitations, they do "show a correlation
between exposure to phencoxy acid herbicides and an increased risk of some
forms of cancer."
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CANCERS BY SITE REPORTED IN STUDIES OF WORKERS EXPOSED TO PHENOXYACETIC

ACIDS ARD THEIR CONTAMINANTS

REFERENCE

Causes ©f Death Among
Lumberdjacks--a Pilot
Study. Christer
Edling, M.D. {(not
published).

Symptomatology,
moerbidity anaqd
mortality experience
of chlorinated
phenoxyacid herbicide
(2,4-D, 2,4,5-T)
sprayers in Finland.
A clinical and
epidemioclogical
study.

V. Riihimaki, S. Asp,
A.M. Seppalainen and
8. Hernberg

Working Paper for
International Agency

for Research on Cancer

Working Group meeting
on "Coordination of

Epidemiological Studies

on the Long=term

Hazards of Chlorinated

Dibenzodioxins and
Chlorinated
Dibenzofurans."

1878.

Lyon,
France, January lo-1l1,

STUDY

Death causes among
375 union-affiliated
male lumberjacks
throughout Sweden
were studied.

A retrospective and
prospective mortality
study of 2,4-D and
2:4,5-T sprayers.

RESULTS

Fewer cancer deaths
than expected using
Standard Mortality
Ratios.

When case-referent
type of analysis
(based on occurred
deaths, not expected
deaths), was used
there was an excess
of kidney cancer and
hematopoletic cancer.

Fewer cancers than
expected: workers
examined had total
length of exposure of
only a few weeks. -
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CANCERS BY SITE REFORTED IN STUDIES OF WORKERS EXPOSED TO PHENOXYACETIC

ACIDS AND THEIR CONTAMINANTS

REFERENCE

A Mortality Analysis

of Employeaes Engagad

in the Manufacture of
2,4,5~Trichlorophenoxy~
acetic Acid and
Trichlorophenol

M.G.
R.D.

Ott,
Olsen

B.B. Holder,

Journal of Occupational
Medicine, vol. 22,
no. 1, January 1980,

The Mortality
Experience of Workers
Exposed to TCDD in a
Trichlorophenol
Process Accldent.

Judith A. Zack ana
Raymond R. Suskingd

Journal of Occupational
Medicine, vol. 22,
no. 1, January 1980.

A Mortality Study of
Workers Employed at
the Monsanto Company
Plant in Nitro, West
Virginia

Judith A.
Aug. 14,

Zack
1980

sMortality Study of
Personse exposed to

Dioxin Following an
Accident which .
occurred 1in the BASF
on November 13, 18532

STUDY

Mortality study of
204 persons exposed

to 2,4,5-T and TCP

during its manufacture.
Length of exposuraea:
range from less than

l year to 10 years.

121 workers who
developed chloracne
after an accldent at
Nitro, West Virginia
in 15495 were followed
for 30 years.

Mortality study of 885
male Nitro plant
Wworkers who wars
assigned to an area.
of TCT or 2,4,5«T

_production.

Mortality study'of
75 people who ware

, eXposed to trichloro-

phencl«dioxin during
an accidant.

RESULTS

No adverse mortality
effects.

No apparent excess in
total mortality or 4in
deaths from malignant
neoplasms or diseases
of the circulatory
system.

Bladder cancer 1s the
only statistically
significant neoplasm
experted. Lung cancer
mortality appears to
be elaevated.

S8ix malignant neoplasms
found, 3 expected:
highest number in the
gastrointestinal tract

. Where 4 cancers were .

observed and 1 or 2
were expectead.
Mortality rates

.

fluctuated depending on

~the compariscn.



Alfred M. Thiess and
R. Frentzel-Beyme
Presented at the Fifth
Internaticonal
Conference of
Medi-Chem~-0Ocupational
‘Medicine and Health
Protection, San
Francisceo, September
1977. .
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IN STUDIES OF WORKERS EXPOSED TO PHENOXYACETIC

REFERENCE

=Case Control Study:
Soft Tissue Sarcomas
and Exposure to
Phenoxyacetic Acids
or Chloropheneols.

1. Hardell and 2.
sandstrom. :

British Journal of
Cancer (1979) 39, 7l1l.

»Herbicide EXposure
and Tumor Mortality:
An Updated Epidemio-
logical Investigation
on Swedlish Railroad
Workers.

Olav Axelson, Lennart
Sundell, et al.

8candinavian Journal
of Work and Environ-
mental Health

(in press).

STUDY

A matched case-control

study of patients
with soft=-tissue

sarcomas and previous

exposure to phenoxy-
acetic acids and
chlorophencls.

Updated analysis of
348 railroad workers
who were exposed to
herbicides phenoxy
acids and amitrel

RESULTS

Approximately a 6-fold .
increase in risk of
soft-tissue sarcomas.

Number of tumor deaths
is higher than
expected, especlally
among those with early
exposure to both
amlitrol and phenoxy
aclids. The update
demonstrated a more
pronounced tumor
mortality among people

- axposed to phenoxy

acids. No specific
type of tumor
dominates, although
there are three stomach
cancers and three lung

‘cancers.
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CANCERS BY SITE REPORTED IN STUDIES OF WORKERS EXPOSED TO PHENOXYACETIC

ACIDS AND THEIR CONTAMINANTS

REFERENCE

xCase~-Contrel Study on
Malignant Mesenchymal
Tumors of the Soft
Parts and Exposure to.
Chemical Substances.

M. Eriksson, N. Berg,
L. Hardell, O. :
Axelson, et al.

Lakartidningen 76:
3g72-75, 1979.

*Malignant Lymphoma
and Exposure to
Chemical Substances
Especially OQOrganic
Solvents, Chloro-
phencls and Phenoxy
hcids. '

L. Hardell, H.
Eriksson and P.
Lenner.

Lakartidningen
77(4) ¢ 208=-210,
1980.

STUDY

One hundred and ten
tests and 219 controls
who suffered from
mesenchymal tumors

of the soft parts

were interviewed

to establish exposure
to phenoxy acids.

A case-control study
te investigate the
relationship between
malignant sarcomas
for 169 tests and
335 controls.

RESULTS

“Study indicates that

exposure to phenoxy
acids may comprise a
risk factor in the
development of malig-
nant mesenchymal tumors
of the soft parts.

A relative risk of

4.8 for exposed vs.
non-exposed for phenoxy
acids.
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Studies that have been conducted in non-industrial settings have not Dbeen
able to prove a cause and effect relationship between exposure to TCDD and/or
2,4,5-T and specific health effects. The National Academy of Sciences (NAS)
was directed by Congress P.L. 91-441, sec. 506(c) to conduct a study on the
effects of herbicides in South Vietnam, including health effects. This '~ NAS
study, as well as at least three cother similar studies that were conducted in
South Vietnam dAuring the sarly 1970s, were unable to find adedquate data upon
which to reach any conclusions concerning a causal effect between exposure to
herbicides and any health effects, including birth defects. However, the NAS
did express concern over finding low levels of dioxins in fish and shellfish
taken from rivers in South - Vietnam. An explosion in a Hoffman-LaRoche
chemical plant in Seveso, Italy in July 1976 caused approximately 2,000
people to be exposed to TCDD as a toxic cloud drifted across approximately 5
km x 700 m of the Italian countryside. Animals began to die 2 to 3 days
after the incident with over 1,100 animals killed by direct exposure to TCDD.
Over 700 peoPle were evacuated from their homes. All but two of the 187
children who contacted chloracne have  recovered. Long=-term human health
effects of exposure to TCDD at Sevesc are still being studied. Preliminary
findings reported in 1979 by Hoffman-LaRoche, revealed that Seveso resldents
had suffered liver damade but that there was no permanent breakdown in 1liver
function. They also reported that rates of spontanecus abortions, fetal
malformations, congenital defects, chromosome aberrations, reactions to
infectious disease, and morbidity and mortality were not affected by TCDD
exposure. The data available on fetal malformations was limited by the fact
that many women may have gone abroad for aborticns, due to Italy's religious
restrictions against terminating pregnancises. Official government figures
follewing the Seveso incident support the Hoffman-~LaRoche findings regarding
the rate of congenital birth defects. The Italian ¢government reported 90
malformations and 24 "doubtful" cases in 2,777 births in 1978 compared to 44
malformations and 25 *"doubtful" cases in 2,756 births in 1977. The data
suggest a slight increase, but this variation remains within +the norm for
western Europeg The official figures, however, have been disputed by a group
of scientists and Sevesc citizens who claim that the number of malformations
is three times the figures released by the Italian government. Additiconal
health data is being collected but i1t has not yet been analyzed to the point
that any conclusions can be drawn about the chronic effects of human eXxposure
to TCDD. Some scientists claim that the lack of reliable background data for
the exposed area will make any evaluations difficult. The Environmental
Protection Agency (EPA) anncunced the emergency suspension of the domestic
use of 2,4,5~-T on forests, pastures, and rights-cof-way on Mar. 1, 1979, based
upon a recently completed epidemiological study that showed a statistically
significant (but not strong enough to be a cause and effect) relationship
between the spring spraying season with 2,4,5-T in the forests surrounding
"Alsea, Oregon and a high miscarriage peak that follows the application Dby 2
to 3 months. This study, however, has Dbeen criticized on methodological
grounds by various groups, including EPA's own Science Advisory Panel. The
EPA had previously decided t¢. take action to restrict the use of 2,4,5-T
(with its TCDD contaminant) because animal studies ~showed that it caused
cancer and birth defects, although it needed human data (such as the Alsea
study) to impose an emergency suspension (which is the strongest action that
the EPAR can take against a pesticide). The Alsea study has Dbeen cited as
showing the first correlation bhetween 2,4,5-T (and presumably 4its TCDD
contaminant) and teratogenic effects in humans. EPA hearings on cancellation
of 2,4,5-T began Mar. 14, 1980. On Mar. 24, 1981, EPA and Dow Chemical
requested a recess in the hearing to discuss the possiblity of negotiating a
settlement. The recess has been extended until May 12 at the regquest of both
parties with a progress report to be submitted May 8.
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Exposure in Vietnam

In the early 1960s, the Air Force began to explore the feasibility of
using aircraft to spray herbhicides in sSouth Vietnam for the purpose of
defoliating jungle growth to deprive the enemy of ground cover and to destroy
enemy crops to restrict food supplies. After preliminary evaluation in the
United States, the first trial missions were run in South Vietnam Dbeginning
in January 1962. various combinations of herbicides and delivery systems
were evaluated during the period 1962 to 1965, at which time +the Air Force
decided to mainly use the herbicide cocde named "Agent Orange" {a 50:50
mixture of 2,4,5-T and the herbicide 2,4-D) sprayed from airplanes that could
carry 1,000 galleons of herbicide and deposit 3 gallens - per acre on. swaths
240' wide for defcliation and . crep destruction missions. The amount of
herbicides used increased steadily. with a relatively slow buildup from 1962
to 1965, a rapid increase from 1965 to 1967 at which time usage peaked, a
slight decline in 1968 and 1969, a sharp drop in 1970, and the end of all
aerial spraying in 1971. Approximately 107 million poeunds of herbicides were
aerially disseminated on & million acres of South Vietnam {(an area about the
size of Connecticut) from January 1962 to February 13971 the Department of
Defense (DOD) maintains that no herbicides were sprayed 4in North Vietnam .
Approximately 276,000 gallons of Agents Green, Pink, and Purple were sprayed
in South Vietnam pricr to 1965 when they were replaced by Agent Orange.
Approximately 11 million gallens of Agent Orange were then sprayed in ‘South
Vietnam =-- making it the most widely used herbicide of the war.

Although it was reportedly relatively unknown at the start of the
herbicide spraying program in South Vietnam, 2,4,5~T contains an extremely
toxic contaminant known as tetrachlerodibenzo-para-dioxin (TCDD). The total
amount of 2,4,5-T sprayed .in Vietnam contained about 368 pounds of TCDD, as
estimated by the Air Force, and possibly more, as implied by the NAS (the NAS
estimates that 220 to 360 pounds of TCDD were released over South Vietnanm

from August 1965 to February 1971 whigh apparently does not include the TCDD.

that was released between 1962 to 1965 in Agents Pink, Purple, and Green).
About 143 pounds of TCDD (approximately 40%) has been estimated to have been
contained in the Agents Purple, Pink, and Green which were sprayed on 90,000
acras of South Vietnam from 1962 to 1964. The remaining 225 pounds of TCDD
(approximately 60%) was estimated to have been contained in the Agent Qrange
which was spravyed con 3.5 million acres of South Vietnam from 1965 to 1870.
Ninety percent of Agent Orange was sprayed on 2.9 million acres of inland
forests and mangrove feorests for defoliation, 8% was sprayed on enemy Crops
for c¢rop destruction, and the remaining 2% was sprayed arocund base
perimeters, cache sites, waterways, and communications lines. :

To illustrate the manner in which herbicides were used in South Vietnam,
the NAS tabulated the following data on Agent Orange use for the period of
August 1965 to April 1970 from information supplied by the Department of
Defense (DOD): '

TARGET ' NO. MISSIONS GALLONS ACRES (may be

counted twice if
spraved twice)

defoliation o 2,962 9,788,802 3,103,693
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crops 427 881,570 265,201
perimeter 335 | 98,967 32,989
cache site 101 __ 43,080 14,366
waterways - 51 . 25,405 B,468

lines of communication

friendly 42 24,555 8,185

anenmny 32 _ 21,635 7,211
not stated 1l 2,700 592
: TOTAL
3,951 10,886,714 3,440,107

The Air Force continued to coperate its herbicide spraying program in South
Vietnam until the late 1960s when the HNational Cancer Institute releasesd
results of an animal bicassay that showed 2,4,5-T to be teratogenic and/or
fetotoxic in rodents, and newspapers 4in South Vietnam started reporting
health problems among the rural populations who had beén exposed  to such
herbicides. The Air Force first restricted the uSe of Agent Orange to areas
remote from populations 4in October of 1969, then stopped all airplane
spraying of Agent Orange in early 1970 and all helicopter spraving of Agent
Orange by late 1970. All remaining herbicide stocks were gathered and stored
at either Gulfport, Mississippi or Jonnston Island in the Pacific until they
were incinerated at sea in 1977.

The following major military projects. involved the handling  of Agents

Orange, Purple, Pink, or Green in support of military programs 4in South.
Vietnam: ‘

PROJECT | DATES ' : DESCRIPTION

AGILE 1960~68 Selé;tion‘of nerbicides._and development
" and e#aiuhtiqg of defoliation techniques.

RANCH HAND 1962=71 Aeriqi Bﬁ{;ying of-herbicides in South

| Vietnam. |
Various USAF
Projects 1962=70 Development and testing of aerial spray
eéuipment.'
‘PACER IVY o 1971 : ‘Redrumming &nd movement of surplus

" herbicide from South Vietnam to
Jonnston Island. '

AFLC project on
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disposition of
Agent Orange - 1972-77 Maintenance of herbicide iﬁventory
and research on options for disposal.
PACER HO 1977 ' Dedrumming of herbicide inventory and
at-sea incineration of Agent Qrange.
Each of these projects involved some humﬁn exposure to the nerbia;de 2,4,5;T

and its contaminant, TCDD. The difficulty lies in determining who may have
been eXxposed and at what level.

Exposure -~ Personnel Exposed

The early trials that were conducted in South Vietnam to improve aircraft
spray systems (1960 to early 1962) were conducted by USAF personnel assigned
t® the Special Aerial Spray Flight Division, Langley A.F.B.., Va. (USAF
personnel engaged in the herbicide pregram did not receive permanent change
of station assignments te South Vietnam until 1964 -- thus making it more
difficult to track personnel who may have been exposed to herbicides).
During late 1962 and early. 1963, the Crops Division at Fort Detrick and the
USAF Armament Laboratory at Eglin Air Force Base, Flerida were involved 4in
efforts to provide improvements in spray s8y.stem components in suppert of
Operation RANCH HAND.

Meost of the personnel inveolved in the actual handling. of herbicide drums
were Vietnamese. However, a USAF flight mechanic or <crew chief was
responsible for ensuring that the aircraft were properly loaded and that the
spray systems were functional. Approximately O0.l1l% o©of the herbicide drums
were reported to be damaged and 0.05% leaked.

Once the herbicide drums were emptied, the drums were inverted over
receptacles to collect any herbicide residues which were then used for
spraying base perimeter areas and minefields. The empty drums were filled
with sand or concrete and used by friendly military forces for constructing
bunkers, or foundations for runways and barbed wire perimeters. Surface
areas contaminated by spillage of herbicides were flushed with .diesel
drainage being directed into settling basins or pits for 4incorporation 4into
the soil. Although it is difficult to measure small amounts of TCDD 4in the
environment, it is estimated that TCDD in 2,4,5-T can be degraded 4in as
little as 6 hours on plant leaves (with sunlight) or can last as long as 1.5
years on the forest floor. One study has shown that only about 6% of the
herbicides sprayed on jundgle cancopies ever reached ground level. Because
TCDD is reportedly not mobile in soil; it does not present a dgreat risk of
contaminating ground water. However, low levels of TCDD have been found 4in
fish from the Dong Kai River and shellfish from the Saigeon River (both rivers
contained waters that flowed from heavily sprayed areas) shortly after
large~scale herbicide spraying ceased in South Vieitnam. :

Bach herbicide aircrew consisted of a pilot and a copilot (both usually
of ficers) and a flight mechanic/spray unit operator (usually enlisted). The
aircrews were fregquently joined by South Vietnamese and U.S. observers. As
noted in a USAF report, "within the aircraft, it was not uncommon to have
herbicide leakage from around the numerous hose connections joining the spray
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tank and pumps with the wing and aft spray booms. In hot weather, the odor
of herbliclide within the aircraft was decidedly noticeable."

The USAF has data on 6,542 herbicide spraying missions that took place
between August 1965 and February 1971 oh its "HERBS" computer tape. This
data was compiled on a mission-by-mission basis from reports and files 4in
various commands and offices in South Vietnam and the United States. The
HERBS tape contains the feollowing data for each mission: date; mission
number; location; province and UTM coordinates; type of herbicide (basically,
Agents Orange, White, or Blue); quantity of herbicide; area covered; purpose
of mission {defoliation, crop destruction, etc.); and type of aircraft (plane
or helicopter). The NAS used the HERBS tape in 1ts evaluation of the effects
of herbicides on South Vietnam. After evaluating the HERBS data, the NAS
concluded that the HERBS tape accounted for approximately 86% of all
herbicide cperations in South Vietnam and that "despite certain recognized
deficlencles,” the HERBS tape is "a reliable source for an assessment of the
major part of the herbicide operation in South Vietnam" and *is the best and
in fact the only available comprehensive computation of the major .part of the
herbicide operations conducted in the Vietnam war."

When the DOD suspended all use of 2,4,5-T in South Vietnam, the USAF was
left with an inventory of 2.22 million gallons of unused Agent Orange (1L.37
millicen gallons which had been shipped to South Vietnam and 0.85 million
gallons which were waiting to be shipped at the Naval Construction Battalion
Center at Gulfport, Mississippi). In April 1972, the 1.37 million gallons of
Agent Qrange were moved from South Vietnam to Johnston Island in the Pacific
Ocean for storage. The total amount of TCDD in the remaining Agent Orange
stock was appreoximately 44.1  pounds. Problems began to .arise 4in Dboth
locations as drums reportedly began to leak and the USAF expressed concern
ocver further leakage problems that ceuld occur 4if a tornadoe hit the
Mississippi site or if a typhoon hit the Pacific “site. After explering a
number of options, the USAF decided to dispose of the Agent Orange by burning
it at high temperatures at sea on the Dutch 4incinerator ship named the
"Yulcanus." The Agent Orange was drained from the drums at each site and
transferred to the Vulcanus. The empty drums were then rinsed with diesel
fuel and crushed. The rinse fluid was combined with the Agent Orange for
incineration at sea. A total of 15,480 drums of Agent Orange were processed
at the Mississippi site Dbetween May 24, 1977, and June 10, 1977, Dby
approximately 110 U.S.A.F. officers/technicians from the five Air Logistics
Centers of the Air Force Logistics Command (located at Kelly A.F.B. Texas;
Hill A.F.B., Utah; Robbins A.F.B., Georgia; Tinker A.F.B., - Oklahoma; and
McCellan A.F.B., Cal.). A total of 24,795 drums of Agent Orange were
processed at the Johnston Island site between July 27, 1977, and Aug. 23,
1l977. Approximately 100 civilian employees hired by a contractor performed
the dedrumming process. At both the Johnston Island and Mississippi sites,
workers were provided with daily changes of work clothes and some with
"protective clothing. The Agent Orange was incinerated at sgea in the period

from July to September 1977. ‘

Dept. of Defense Efforts

The USAF hasgs stated that it can now identify approximately 1,200
servicemen who were directly exposed +t¢ Agent Orange as they handled
herbicide containers and flew spraying missions in South Vietnanm. The Air
Force has initlated a health effects study of Air Force personnel involved in
operation "Ranch Hand," who sprayed Agent Orange in Vietnam. The Department
of Defense (DOD) belleves that these individuals.had the dgreatest poctential
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for exposure. The epidemiological study will try to determine whether a
causal relationship can be established between eXxposure to the 2,4-D-2,4,5-T
mixture and long—~term health effects. Although the study was originally
scheduled to begin in QOctober 1879, pea2r review of its protocols forced
delays. The University of Texas School of Public Health, the U.S. Air Force
Scientific Advisory Board and the Armed Forces Epidemicological Board reviewed
the study protocols and recommended modifications. Then the Rir Force asked
the National Academy of Sciences (NAS) to review the protocols. on May 6,
1980, the NAS announced recommendations that the scope and duration of the
study be expanded to increase the likelihood of ©obtaining definitive data.
NAS also expressed concern about the public perception of- - credibility and
impartiality of a  study conducted 4internally Dy the BAir Force. ~ The
Interagency Group's Scientific Panel, however, has recommended that the
study, as designed by the Air Force, be conducted Dbecause, despite 1its
limitations, it provides "a focus as to the type of health effects that may
possibly occur in other {(ground troop) personnel. :

A medical history questionnaire, which has been developed by a contractor,
is currently bDeing reviewed and refined. The questiconnaires will Dbe filled
out by both the Ranch Hand study group and a control group during personal
interviews beginning in March 1981. Control group participants are now being
selected from military service records held by the B&air Force. When the
gquestionnaire section of the study is completed, the study and control group
members. will be given a 4-day series of physical examinations to determine
the status of their health. '

Many of the veterans who have filed claims with the VA for ‘compensation
for health effects caused by exposure to TCDD in South Vietnam did not hold
jobs that caused direct exposure to 2,4,5-T. They claim that their exposure
occurred indirectly either by being sprayed with overhead planes  (although
. substances other than herbicides were also sprayed from planes) or Dby being

exposed to 2,4,5-T in the environment. According to the DOD, military
personnel did not usually enter areas sprayed with Agent Orange until 4 to 6
weeks after treatment. However, a reaecent General Accounting Office

investigation concluded that a large number of Marines in the I Corps section
of Vietnam from 1966-1968 were in, or close to, areas sprayed with - Agent
Orange on both the day of spraying and within 4 weeks afterward.  Some Army
units were alsoc close to Agent Orange spraying.

The Department of Defense has recently made progress in identifying ground
troops that may have been exposed to Agent Orange. Two Army and one Marine
battalion -~ 3lst Engineer Battalion, 2050 troops; lst Squadron, 9th Calvary
(Air Mobil), 2300 troops and 3rd Battalion, lst Marines, have been identified
as being in areas of Agent Orange coperations.  EXact numbers, locations, and
identities of individuals who may have Dbeen sprayed are impossible to
determine. - ”

Veterans' Problems and Veterans Administration Efforts

The first reports of veterans' concerns over health effects of exposure to
2,4,5-T began to appear 1in late 1977 and early 1978. ‘Veterans have
associated the following illnesses with exposure to 2,4,5-T: skin
conditions; fatigue; nervousness; numbness in exXtremities; vision anda/or
hearing impairments; birth defects in offspring; ~reduced libido;
miscarriages; impotency; respiratory problems; gastro-intestinal tract
disturbances; and various cancers as well as a variety of other illnesses.
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As of Nov. 30, 1980, the VA had received 5025 claims for damages
reportedly related to in-service exposure to herbicides. Nine hundred and
forty-two claims have been made due only to exposure to the herbicides and
not for any specific condition. 4,083 claims have been filed for specific
conditions related to herbicide exposure. Of those 4,083 claims filed, 2,415
veterans have filed <claims for various skin conditions; 2,351 for
nervousness, headache, or fatigue; 753 for paralysis or numbness; 626 for
gastro-intestinal or genito-urinary conditions; 320 for various malignancies;
337 for impaired sexual activity; 334 for eye, ear, nose, and throat
conditions; 236 for respiratory conditions; 183 for cardio-vascular
conditions; and 114 for miscellaneous conditions. Many of the veterans have
filed for multiple conditions. 4,060 out of 4,083 specific claims have Dbeen
denied. out of the 23 claims that have been allowed, 4 c¢laims have Dbeen
allowed due to chloracne, based on possible herblcide exposure. The other 19
cases were allowed on the basis ¢f conditions found in-service that are not
associated with herbicide exposure. The VA has not awarded compensation for
the claims of chronic illnesses related to BAgent Orange exposure for <two
reasons: (1) the lack of valid human data to Pprove a cause and effect
relationship between exposure to 2,4,5-T-2,4~-D and/or TCDD and specific
chronic health effects; and (2) the difficulty of determining which veterans
have and have not been exXposed to Agent Orange.

VA hospitals and health care facilitlies are reportedly examining and
treating all veterans who claim t¢o have toxic effects from exposure to
herbicides during the Vietnam war, although some veterans claim that their
treatment has been inadegquate. The VA is now developing a 1list of all
Vietnam veterans who have been treated for herbicide-related health problems.
As of June 1980, approximately 12,000 veterans have requested examination at
VA facillitiss. Those vVeterans on the lists and those requesting assistance
will be asked to0 go to a VA health facility for a standard physical
examination. These individuals will be examined once a year for five years
to determine if they are suffering any symptoms which may be related to Agent
Oorange exposure. The VA is collecting data from examination results and
medical histories as well as saving tissue samples (in a special tissue
registry) from veterans to discover any correlations. "Phe VA is alse going
through its past patient treatment informatlion to determine if Vietnam
veterans have an increased rate of any specific diseases (such as skin
disorders, birth defects, and cancer). In response to a congressional
request, the VA plans to reexamine medical files of those Vietnam veterans
who claim to have skin problems and already have been eXxamined. Those Wwho
show signs of chloracne will be invited to a 1local VA facility for
reexamination by a dermatologist. Examinations began in July. The VA has
also formed numercous ilnteragency committees to advise the Administration on
its role in the Agent Orange problem. :

The VA has completed a pilet study to determine if TCDD can still pe found
in the body fat tissue of veterans who were exXposed to Agent Orange by
comparing tlissue samples from-exposed veterans to nonexposed veterans. The
veterans were randomly selected from the Chicago area. "Results of mass
spectrometry analysis (a chemical. identification technigque) have been
validated for 23 biopsies. Seven of the 23 were controls and one of the
controls had low levels but detectable levels of dioxin. Of the remaining lé
validated samples, all study cases, about one-~third had significant
detectable levels in the range of 3 to 19 parts per trillion. These Tresults
have been reviewed by the Scientific Panel of the Interagency Work Group on
Phenoxy Herbicides and Contaminants who guestioned the verity of TCDD results
from both a quantitative and gualitative standpoint. Caution must be used in
interpreting these results because the figures obtained are at the current
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technological limits of detection and dioxin contamination is so ubiquitous
it may likely be found in everybedy's fat tissue. If this fat tissue test is
validated as a measuremsnt of exposure, the VA may use it on larger groups of
veterans to determine any significant residues of TCDD. However, the test
wWill not be without problems. Exposed veterans with negative results may
have levels of TCDD that are too low to detect or the TCDD may have already
caused an adverse effect (such as initiating cancer) and subsequently Dbeen
eliminated from the body. Unexposed veterans with positive results for TCDD
may have come in contact with 2,4,5-~T 4in civilian 1life (2,4,5-T was
registered for various domestic uses until Mar. 1, 1979), thus making it nard
to establish a military connection.

As mandated in P.L. 96~151, the Veterans' Affairs Amendments, the VA 1is
currently planning to perform an epidemiological study of Vietnam veterans
eXposed to Agent Orange. Although the study's protocol will be developed and
validated by an independent group, the VA will perform the testing and
cocllect the data. Procurement of an independent coentractor for the study's
protocal and data interpretation was delayed for 14 months by a protest filed
by the National Veterans Law Center (NVLC). The NVLC alleged that ‘not only
was the VA violating procurement law, but also the study as currently
contemplated d4id not comply with the requirements of P.L. 96~-151. On Feb. 2,
1981, the General Accounting Office concluded its investigation and dénied
the NVLC protest. The VA can now proceed with its congressionally mandated
epidemicleogical study. On May 5, the VA annocunced the avarding of a contract
to UCLA for the design of the epidemiological study. .The VA Literature
Review of Studies on 2,4,5-T and dioxin 'is underway and will be competed in
September 1981. The White House Interagency Group on Phenoxy Herbicides and
Contaminants, established in December 1979, has recommended that the Center
for Disease Control perform a case-control study to see 4if there is an
increased incidence of specific malformations in children of Vietnam
veterans. The study will wuse CDC Congenital Defects_ Program data to
determine whether, in general, the population of offspring of Vietnam
servicemen has an increased malformation incidence. The study has Dbeen
initiated and the White House Workgroup Scientific Panel has reviewed its
protocol, and CDC is awaiting OMB clearance.

In its fourth report to the White House, the Work Group's 8Scientific Panel
concluded that "an additiocnal two or three Years of research will be required
to expand significantly scientific knowledge about the 1long-term health
effects of Agent Orange." “Current scientific knowledge does not permit
unequivocal judgments as to the health risks associated with each of the wide
spectrum of health effects alleged to have resulted from exposure to
herbicides or their dioxin contaminations. Oon Sept. 22, 1%80, the Work Group
held itz first public meeting to discuss problems and proposals related to
exposure to herbicides. On Jan. 19, 1981, the Secretary of Health and Human
Services established the "Advisory Committee on Special Studies Relating to
the possible Long-Term Health Effects of Phenoxy Herbicides and Contaminants"
to advise the Secretary and the chair ef the interagency work group on
herbicides concerning the Advisory Committee's oversight of the conduct “of
the Ranch Hand Study being conducted by the Air Force. '

Because the VA currently recognizes enly chleracne as- a human health
effect that can be proven to be caused by exposure to 2,4,5-T, even veterans
Who can prove their exposure to 2,4,5-T may have difficulty being compensated
for even those effects for which there is strong animal evidence {i.e.,
cancer and birth defects caused in utero which are those birth defects that
can not be caused by the father and reguire the mother and fetus toe Dbe
exposed during the actual pregnancy). Veterans who claim compensation for
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health effecﬁs which are not supported by strong animal data (i.e;, mutations
== which could cause genetic defects in the father's sperm that would affact
children conceived after exposure) may have an even tougher case to argue.

The veterans' guestion then becomes: How much data is reguired to prove
the right to compensation? 0On whom does the burden of proof lie (the veteran
or the VA)? 1If more data is needed, who will generate it? Will it Dbe
necessary to establish a direct link with 2,4,5-T exposure or will service in
Vietnam be considered sufficient for consideration as part of a higher risk-
group as recommended by the Interagency Workgroup on Phenoxy Herbicides? And
finally, what constitutes fair treatment of veterans while any necessary data
is being gathered?

congressional Action of the 96th Congress

The 96th Congress responded to the problems of establishing a cause and
effect relationship between veterans' exXposure to herbicides in South Vietnam
and the various health effects they are now experiencing by holding hearings
and enacting legislation.

The Subcommittee on Oversight and Investigation of the House Committee on
Interstate and Foreign Commerce held hearings on June 24 and 25, 1879, to
hear testimony from veterans who allegedly have been affected by herbicide
exposure and from the Veterans' Administration regarding their efforts to
uneguivocally determine the relationship between herbicide exXposure and -
healith effects. The Subcommittee on Medical Benefits and Facilitiles of the
House Committee on Veterans' Affairs held tweo sets of hearings on the hazards
associated with TCDD, veterans' complaints of health effects associated with
Agent Orange exposure and Veterans' Administration's efforts to resolve the
Agent Orange problem.

The Senate Veterans' Affairs Committee alsoc held hearings to examine the
Agent Orange problem. : '

As a step to gain access to records to locate veterans who may have been
exposed to herbicides inservice, Title V of H.R. 2282, the Veterans'
Disability Compensation and Survivors' Benefits Amendments of 1979, requires
the Director of the National Institute for Occupational Safety and Health,
upon request by the VA {or other appropriate agency) to reguest the - current.
mailing address from the Internal Revenue Service of persons  whom the VA
certifies may have been exposed to occupational ‘hazards. H.R. 2282 was
passed in lieu of its companion bill, 8. 689, and became public law 96-128 on
Nov. 28, 1979.

Title III of H.R. 3892, the Veterans' Affairs amendments, directs the
Veterans' Administration to conduct an epidemiological study of the long-term
health effects on individuals from exposure to d4ioxins in vietnam, upon the
Office of Technology Assessment's (OTA) approval of its protocol. Its
companion bill, S. 1039, was incorporated in H.R. 3892 as an amendment, and
the measure was enacted by Congress and signed by the President on Dec. 20,
1979 (P.L. 986-151).

If enacted, s. 2096 would have directed the Secretary of Health,
Education, and Welfare (now, Health and Human Services) to undertake an
epidemioclogical study to determine the long~-term adVerSe human health effects
associated with expoSure to dioxins produced during the manufacture of
phenoxy herbicides. This bill proposed to investigate the long«term health .
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effects of exposure to dioxins, in general, not just to Agent Orange. As
similarly incerporated in H.R. 3892, S. 2096 would have regulired that the
study's protocol be approved by the Congressional Office of Technology
Assessment. This bill was presented to the President on Dec. 21, 1979, and
vetoed by him on Jan. 2, 1980. President <Carter vetoed the Dill Dbecause
White House counsel believed that there was a lack of separation of power
between the congressional branch and the executive branch. In carrying out
its mandate, the Department of Health and Human Services' study protocel
would have been subject to approval by a congressional agency.

Title X of H.R. 5288, the Vetérans' Rehabilitation Program and Veterans'
Educaticonal Assistance Program would have directed the Secretary of Health
and Human Services to conduct a study of veterans and other groups exposed to
the herbiclde known as "Agent Orange" to determine if there may be adverse
health effects associated with such exposure. Like H.R. 3892 (P.L. 96-151)
and S. 2096, the bill called for OTA approval of the study's protocol. The
bill also would have required the Secretary of Health and Human Services to
coordinate its efforts with cother studies in the Federal Government. During
the debate on S. 1188, the Disabled, its companion pill Veterans'
Rehabilitation Act, the Senate adopted an amendment offered by Senator
Cranston to expand the study on health effects ¢f exposure to Agent Qrange to
include other factors related to service in Vietnam. The Senate also adopted
an amendment offered Dby Senator HeinZ regquiring the VA to promulgate
regulations regarding guildelines to resolve veterans' disablility claims based
on exposure to Agent Orange. The amendments were ' striken by the House
because they were considered tc be "non-germane" to the primary focus of the
bill. ' '

S. 1872 (the Vietnhnam Veterans' Act); H.R. 6050 (the Vietnam Veterans'
Act); H.R. 6377 (the Vietnam Era Veterans Agent Orange Act); each would have
established a presumption of service-connected disability for health effects
in Vietnam veterans {and birth defects in their children) exposed to Agent
orange. H.R. 8238 (Independent Agent Orange Study) would have directed the
Veterans' Administrator to request the National Academy of Sciences to
conduct a study on veterans exposeéd to Agent Orange. H.R, 8300 would have
expanded the scope of the Agent Orange study currently being coordinated by
the VA and would have established deadlines for promulgating regulatiocns
related to Agent Qrange exposure claims. These bllls received neo action.

LEGISLATION
H.R. 523 (Roe)

Amends Title 38, U.S. Code, to waive the l~year limitation on claims for
compensation from the Veterans' Administration for disabilities and diseases.
incurred in or aggravated by military service in the case of claims Dby
vetarans who served in Southeast. Asia during the Vietnam era for compensation
for disabilities resulting from exposgure to the phencXxy herbicides known as
agent orange or other phenoxy herbicides. Introduced Jan. 5, 198l1l; referred
to Ccommittee on Veterans®™ Affairs.

H.R. 1173 (Montgomery, by request)

Amends section 307 of P.L. 96-151, by assigning the responsibility of
designating a protocol for, - and conducting an epidemiological study of,
vaterans who were exposed to Agent oOrange, to. an 4independent scientific
agency. Introduced Jan. 22, 198l; referred to Committee on Veterans'
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Affairs.
H.R. 1962 (Gilman}

_ Amends the Veterans Health Programs EXtension and Improvement Act ¢f 1979
to require the Veterans' Administration and the National Academy of Sciences
to enter 4into an -agreement under which the Academy will conduct an
epidemicleogical study of veterans eXposed to Agent Orange. Introduced Feb.
19, 198l1l; referred to Committee on Veterans' Affairs.

H.R. 2157 (Mottl)

Expands the scope of a study regquired to bé conducted by the Administrator
of Veterans' Affairs concerning the effect on humans of exposure to .the
chemical known as agent orange. Intreduced Feb. 25, 1981: referred to
Committee on Veterans' Affairs. VA reguested ExXecutive comment Mar. 2, 198l.
Referred to Subcommittee on Hospitals and Health Care Apr. 28. Hearings held
Apr. 30. Subcommittee consideration and mark-up session held. Clean Dbill
forwarded to full committee. '

H.R. 2297 (Downey)

Amends Title 38, United States Code, to waive the l-year limitation on
claims for compensation from the Veterans' Administration for disabilities
and disease incurred in or aggravated by military service in the case of
claims by veterans wheo served in Southeast Asia during the Vietnam era for
compensation for disabilities resulting f{from exposure to the phenoxy
herbicides known as "Agent Orange"™ or other phenhoXy herbicides. Introduced
Mar. 4, 198l; referred to Committee on Veterans' Affairs.

H.R. 2493 (Daschle)

Amends Title 38, United States Code, to provide a presumption of service
connection for the occurrence of certain diseases in veterans who were
exXxposed to herbicides in Southeast Asia during the Vietnam era. Introduced
Mar. 12, 198l; referred to Committee on Veterans' Affairs. Referrsed to
Subcommittee on Education, Training, and'Employment Mar. 17. Hearings held
Mar. 17, ‘19, 24, 25, 1981l. ‘ '

S. 688 {Heingz)

Amends section 307 of the Veterans Health Programs Extension andg
Improvement Act of 1879 to require the promulgation of requlations containing
guldelines for resolving claims for veterans benefits based on exposure to
Agent Qrange, and for other purposeés. Intreoeduced Mar. 12, 198l; referred to
Committee on Veterans' Affairs. Hearings held Apr. 30, 198Bl.

HEARINGS

U.s. congress. House. Committee on Interstate and Foreign Commerce.
Subcommittee on Oversight and Investigation. Exposure to Agent
Orange in VvVietnam. Hearing, 96th Congress, lst sesaion,

June 26 and 27, 1979. 256 p.

----- Government's response to Agent Qrange exposure problems.
Hearing, 96th Congress, 2d session.. Sept. 25, 1980.
(Not yet publishead). :
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U.8s. Congress. House. Committee on Veterans' Affairs. Agent
QOrange. Hearing, 96th Congress, 2d session. July 22, 1980.
(Not yet published)

U.S. Congress. House. Committee on Veterans' Affairs. Subcommittee
on Medical Facilities and Benefits. Agent Orange. Hearing,
96th Congress, 24 session. Sept. 16, 1980. {Not vyet
published). :

-=-==- Herbicide "agent corange." . Hearing,
95th Congress, 2d session. -Oct. 11, 19878.
{(Not yet published) :

---—— Federal activities in regard to Agent Orange. Hearing, 96th
' Congress, 24 session. Feb. 25, 1980. '

" U.S. Congress. Senate. Committee on Veterans' Affairs.
Long«term health effects of exposure to Agent QOrange.
Hearing, 96th Congress, 2d session.. Sept. 10, 1880.
(Not yet published). '

u.s. Congress. Senate. Committee on Veterans' Affairs. Qversight
of Agent Orange studies. Hearings, 96th Congress, 2d session.
Feb. 21, 1980. ' ' : g
(Not yet published)

REPORTS AND -CONGRESSIONAL DOCUMENTS

Baducus, Max urges disability insurance claims for veterans exposed
to Agent OQOrange; editorial and references.to ongoing research.
Congerssional recerd daily ed. Apr. 1, 1980: §3361.

Bonior, David neotes the similarity of chemicals invelved in Love
Canal disaster and Agent Qrange; inserts article "Dump
Now, Die Later." Congressional record daily ed. May 21,
1980: E2521. ' ' ' '

-=~-== Proposes legislation tc remedy effects of veterans' exposure
to Agent Orange; material. Congressional reccrd daily ed.
Mar. 19, 1980: EL1368. '

~===w {Jrgas action to study health effects of Agent‘orange-on Vietnam
veterans. Congressional record- daily ed. May 13, '1980: - E238l.

-=--== {yrges assistance to Vietnam veterans who are victims of Agent
Orange exposure; refers to Rep. Downeyfs.bill. Congressional
record daily ed. Mar. 19, 1879: H1971l. o

Carter, Tim Lee. Proposes bill requiring NIH study on long-term
human health effects of dioXins; article on conditions near -
Lexingteon Bluegrass Army Depot, Ky. Congressional record -

daily ed. Ee224.

_Cranston, Alan inserted'materials,'inéludiné OTA and VA studies,
on possible long-term effects of Agent Orange in humans.
Congressional record daily ed. Aug. 22, 1980: 5§11409.
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-=-=== Jrges focus on vetefans in Agent Orange studies. Congressional
record daily ed. Sept. 30, 1980: 8514160.

Cranston, Alan. During debate on S. 1039, VA health resources bill,
Senate adopted Cranston amendment to direct the Secretary
of Health and Human Services to perform a study on leong-term
health effects of exposure to chemical, dioxin. Congressional
record daily ed. Juhe 18, 1979: 57830.

----- Inserted update on Interagency Work Group to study the possible
long~term effects of phen¢xy herbicides and contaminants for
purposes of reacting to Vietnam veterans' claim for
service~connected benefits due to exposure to Agent Orange
which allegedly does significant harm to male fertility and
reproduction functions. Congressional record daily ed.

Aug. 6, 1980: 510899.

Daschle, Thomas discusses "destructiveness" of Vietnam vets'
exposure to Agent Qrange; proposes research into associated
health hazards. Congressional record daily ed. Mar. 15, 1980:
H2169. !

----- Proposes passage of H.R. 3892, Vets Programs Extension and
Improvements Act; refers to World War I benefits, VA staffing
levels, and Agent Qrange exposure. congressional record.

daily ed. Dec. 7, 1979: E6&029.

—==-=~= Proposes his bill authorizing compensation to vets who were
exposed to Agent Orange in Vietnam. congressional record
daily ed. Jan. 30, 1980. H428

Dodd, Christopher proposes H.R. 6377 to eXxtend service-connected
disability benefits to veterans suffering dioxin poisoning
from eXposure to Agent QOrange. Congressional record daily
ed. May 6, 1980: H3254. :

Downey,., Thomas urges Veterans Administration to conduct "exhaustive
medical tests" on chemicals used in Vietnam; refers to effects
of Agent Orange. Congressional record -daily ed. June 20, 1980:
H5436.

Edgar, Robert w} eXpresses concern over Agent Orange contamination;
urges improvement in treatment of Vietnam veterans. Congressional
record . daily ed. Mar. 25, 1980: El472.

Ertel, Allen E. proposes H.R. 6377 to extend service-connacted
disability benefits to veterans exposed to ARgent Orange.
Congressional record daily ed, May 1, 1980: H3l63.

Frost, Martin urges public officidls to change attitude toward
Vietnam vets; refers to VA treatment of Agent Orange controversy.
congressional record daily ed. Apr. 15, 1980: H2515.

Harkin, Tom refers to Veterans' Administration memo stating that
Agent Orange can cause health problems; refers to birth defects '
and cancer. Congressional record daily ed. Apr. 1, 1980:
E1731. :
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Heinz, H. John III submitted amendment to S. 1188, Disabled
Veterans Rehabilitation Act which removes burden of proof
from VA on service-connection regarding exposure to Agent
-Qrange. congressional Record daily ed. Aug. 22, 1980: 511409.

Heinz, H. John III recaps his continued effort to deem exXposure to
toxic herbicides, such as Agent Orange, service~connected for
veterans' disability. Congressional record daily ed.

June 20, 1980: 576860.

--==« Urges that VA provide service-connected disability benefits
to veterans exposed to Agent Orange while health research
continues; article. Congressional record daily ed.

Mar. 27, 1980: S3221.

Kemp, Jack proposes H.R. 7187 to aid Vietnam veterans exposed to Agent
orange. Congressional record daily ed. May 22, 1980: E2578B.

LaFalce, John urges VA Dbenefits for vVietnam vets exposed tc Agent
Orange; inserts letter from wife of veteran suffering from
documented ailments. CQCongressional record daily ed. Apr. 23,
1980: E20089. :

Mitchell, Donald. Commends constituent, Edward Juteau, Jr. of
Agent Orange Victims International. Congressional record
daily ed. Jan, 19, 1980: E210. -

Murtha, John urges "guick and compassionate"™ action to deﬁermine
the effects of Agent QOrange on Vietnam veterans; article.
Congressional recerd daily ed. Apr. 24, 1l980: E2023.

Panetta, Leon E. proposes bill to require VA to recegnize disease
relating to exXposure to Agent Orange in Vietnam as
service~connected for disability compensation. Congressional
record daily ed. Apr. 30, 1980: K3137.. =

Percy, Charles criticizes VA for not initiating program to determine
health effects of Agent Orange on Vietnam wvets; proposes
amendment to H.R. 3892, directing the VA to conduct an

.epidemioclogical study. GAOQ report. Congressional record
daily ed. Dec. 18, 1979: 519024-19025. -

----- Proposed amendment to H.R. 3892 directing the Secretary
of HEW to conduct study on effect of defoliant Agent Orange,
on Vietnam Veterans. Congressiocnal recerd daily ed.

Dec. 7, 1979: 8518072. - :

—-==== Proposed Cranston-Javits amendment to 8. 1039, Veterans'
Health Resources Program Act, directing HEW to study effect
of Agent Orange on humans. Congressional record daily ed.
June 20, 1978: 358l6&64. - : :

-~==- Urges Federal response with regard to the health :
effects on Vietnam veterans of exposure to Agent .Orange;. _
inserts correspondence with VA and materials. Congressional
record daily ed. June 5, 1979: S56945. :




A

CRS-24 IBS0040 UPDATE-05/12/81

Ratchford, William R. urges that we "honor our commitment" to Vietnanm
veterans; proposes H.R. 6377, Vietnam Veterans Agent Orange AcCt,
to extend medical benefits for treatment. Congressional
record daily ed. May 21, 1880: H3I905.

Roberts, Ray explains difficulty in determining VA compensation for
exposure to Agent Orange in Vietnam; notes disparity with Love
Ccanal contamination victims; Washington Post editorial.
Congressional record daily ed. July 21, 1880: HB1ll5.

----- Criticizes charges that House and Senate Committee on
Veterans' Affairs and the Veterans' Administration are "footdragging
and insensitive" to need for coverage of Vietnam veterans exposed
to Agent Orange; refers to H.R. 6377. Congressional record
daily ed. May 7, 19B0: H3574.

--~-~ Responds to charges of government vdragging its feet" in Agent
Orange issue; notes VA investigation, House Committee on
veterans' Affairs hearings, EPA, HEW studies; materials.
Congressional record daily ed. Mar. 31, 1980: H2384.

——w=e Criticizes suggestions that VA's chief medical director,
Dr. Donald Custis, be "forced to resign" because of Agent
Orange issue and inserted letter from VA Administrator
Cleland definding Custis. Congraeassional record.

Satterfield, Daviqd. Statement explaining the VA study on long-term
health effects of veterans exposed to herbicide Agent Orange,
and dioxin. Congressional record daily ed. Dec. 6, 19793
H1ll646.

U.S. President, 1977~ (Carter). Veto-S. 209; message. 926th
Congress, 2d session. Senate. Doc. 96-39.

ADDITIONAL REFERENCE SQURCES

Behrens, Richard, et al.”.comments,from CAST (Council on
Agricultural Science and Technology) Diexin. 1978.
-9 p. o '

Buck, Craig. The Death ¢of a nation. New west, V. 3,

Cookson, Clive. "Emergency" ban on 2,4,5~T herbicide
in U.S. Nature, v. 278, Mar. 8, 1879: 108~110.

Davis, Donald E. et al. Comments from CAST (Council
on Agricultural Science and Technology): Agent
orange. 1978. &5 p. '

~=-=- DioxXin and the Vietnam veteran. Bulletin of atomic scientists,
V. 35’ no. Bf 1979: 58-59,

-==-=- Harbicides in peace and war. -Bioscience, v. 29,
February 1979: B84, 94<94.

Galston, Arthur W. Herbicides: a mixed blessing. Bioscience,




CRS~25 IBB00O40 UPDATE-O5/12/31'
v. 29, February 1979: 85-90.

International Agency for Research on Cancer. IARC mencgraphs on
the evaluation of the carcinogenic risk of chemicals to
man: 2,5,5-«7, vol. 15, August 1977.

Laporte, Joan~Ramon. Multinationals and health: reflections on
the Seveso catastrophe. International jocurnal eof health
services, v. 8, no. 4, 1978: &19-632.

-=-==—— Dow TCDD rat study finds no necplasms at 210 ppt and 22 ppt.
Pesticides and toxic chemicals news, Sept. 21, 1977, p. 19.

Peterson, Jeannie. Seveso: the event. Ambio, v. 7, no. 5-6,
1978: 232-239. :

Richards, Bill. Arkansas slite may hold clue toc agent corange
mystery. Washington post, July 25, 1979: A2.

Schloss, Edith. The poisconing of Italy.- Nation, v. 223,
Oct. lé, 1976: 362-365. '

Severo, Richara. Agent orange: a legacy of suspicion. New York
times, May 27, 1979: Al, A42. :

~w=w= Seveso: iessons from.én escape. 'EbbnomLSt, v. 267,
' -June 17, 1978: 101-102, 104~106, 1l08.

Tarbell,; Marta. The RAgent orange time bomb._ Penthouse, v. 10,
August 1979: 75=-76, 114, 1ll17. '

Thomasson, W.A. Deadly legacy: dioxin and the Vietnam veteran.
Bulletin of the atomic scientists, v. 35, May 1979:  15-19.

U.8. General Accounting Office. Health effects of exposure to
-herbicide orange in South Vietnam should be resolved, '
Apr. 6, 1979. CED=79=22. . -

----- U.8. ground troops in South Vietnam were in areas sprayéd
with herbicide orange. Nov. 16, 1979. FPCD-BO-23.

Young, Alvin et al. The toxiceology, environmental fate and human
risk of herbicide orange and its associated dioxin. The
sSurgeon General, U.S. Air Force, Washington, D. C. October 1978.

----- The agent orange scandal._ The Progrgssivé; v. 53, Decenmber 1979:
11 12. . : : o

Walsh, John. Seveso: the guestions persist wne:e dioxin created a
wasteland. Science, v. 197, Sept. 9,_1977- 1064-1067.

Whiteside, Thomas. Defoliation. . New York, Ballantine, 1970.

-—--=- The pendulum and the toxic cloud. New Haveh, Yale
University Press, 1979.




J B#‘BCDQO |

reported®

15

TABLE [
Signs, Symptoms, and Disorders Reported After Occupational Exposure to TCP, 2,4,5-T or TCDD
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Source :
| Baader and Bauer (6) 8 2 17
| Bauver et al. (9) 2l 3 9 5 8 91 6 5
Bleiberg et al. (1h) i |2
Poland et al. (62) 8 2 7 ) ] 30 | 48 + 22
Dugols et al. (24) +b 17 |t + ¥
Hardell (33) 87
Kimmig and Schulz (44) + 31 +
| Kramer (49) . b1 2
Jirasek et al. (37) + + + 12} 19 |78 2{ +} + + 3
Jirasek et al. (38) + + + ’
Pazderova et al. (61) + + 23] + |53 21271 8 + + 3
Miura et al. (54) ¥
oliver (57) 1 | 3| 2 3 | |
Ter Beek et al . (74) + + + ol B +
Zellkov and Danilov (88) 1
Total number of cases V7 6 18 o 57 75 275 0 91 47 17 6 23 6

agumber entries in table reflect the number of cases- in which sign, symptom or disorder was
ported but number of cases not glven.
some double counting

reported.

+ = Sign, symptom or disorder re
CNumbers do not include cases represented by '+ and totals may represent

due to the overlap to studies by Jirasek et al. and Pazderova et al.




