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4SSDE_DEBFINILTION

The United States Air Force (USAP) sprayed various herbicide mixtures
(chemicals that kill plants) for military purposes in South Vietnaw from 1962
to 1971 to defoliate jungle growth to deprive the Communist forces of ground
cover and to destroy eneay crops to restrict food supplies. One herbicide
component knovn as 2,4,5-T (2,4,5~trichlorophenoxyacetic acid -- vhich is
perhaps best known as a component of the herbicide mixture called "Agent
Orange"™) vas 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 6: »TCDD
may be the most toxic and potent teratogen known to man based on
toxicological data in guinea pigs and rabbits.® [CRS has been unahle 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 wmay also be
carcinogenic (cause cancer), teratogenic (cause birth defects while the
mother is pregnant), or mutagenic (cause mutations in the parents' gerwm 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
carcinogenicity, teratogenicity, and mutagenicity.

Congressional interest was triggered by receipt of reports froms Vietnan
veterans vho 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
96th Congress held numerous hearings on the use of herbicides in 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
epidesiological 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 scilentific gquestions
posed by the Veterans' Adaministration in determining whether or not the
veterans' medical problems, allegedly due to exposure to ™Agent Orange”" and.
associated herbicides used in Vietnan, are compensable. Following
recomrendations made by the Interagency Workgroup on Phenoxy Herbicides, the
97th Congress plans to consider legislation that would expand the scope of
the Veterans Administration study of health effects of Agent Orange to
include other factors related to military service in Vietnanm. The Congress
will also consider legislation to require the VA to begin studying ways to
resolve veterans' disability claims based on dioxin exposure.

BACKGROUND AND_POLICY ANALISIS

v i s e A v - ——— i iaiedite S e

During the summer of 1969, the first reports of human birth defects
allegedly attributed to Agent Orange appeared in Vietnamese newspapers.
pased on these allegations and the results of a study sponsored by the
National Cancer Institute 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 of Defense maintains that only a limited nunber\hqi
0.S. military personnel can be positively identified as having been expose .
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 United States, South Vietnam, North Vietnam and
Australia) and civilians (especially South Vietnamese peasants) wvere exposed
to 2,4,5-T through the USAF spraying prograa. A growing nuaber of D.S.
veterans who served in South Vietnam have begun to attribute the cause of
varions chronic ailments which they are now experiencing (especiallky nervous
disorders, cancers, and birth defects) to exposure to 2,4,5-T in South
vietnan, and many have filed claiams with the VA for compensation. The VA has
not yet awvarded compensation to veterans for any claims related to 2,4,5-T
exposure due to the following two reasons: the lack of valid human data to
prove a cause and effect relationship between 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. j

o A S . sameane S - i ———

The industrial preoduction of 2,4,5~-T always results in some TCD]
contamination although TCDD levels can be reduced to about 0.07 parts peﬁ
million (ppm) with curreant technology. Because it was not widely recognize
until the late 1960s that 2,4,5-T could contain hazardous aaounts of TCDD
manufacturers did not start reducing the level of TCDD im 2,4,5-T until th
USAP was already vinding down its herbicide spraying program. The averag
TCDD levels in the 2,4,5-T - containing herbicide mixtures used 1in Sout
Vietnam vere approximately 2 ppm in Agent Orange {vhich accounted fo!
approximsately 96% of the 2,4,5-T used in South Vietnam), approxisately 32.
ppm in Agent Purple, and 65.6 ppm in Agents Pink and Green (Agents Purple
Pink, and Green contained the remaining 2,4 ,5-T used in South Vietnam) . [TM
herbicides procucred by the USAP were code named after the colored band tha

wvas placed around each 55 gallon drum in order to identify the contents.] %

Health Effects -— Anamal pata

(surpassed only by the botulinus toxin and certain cheaical var fare agent
for acute (short-term) effects, there is no consensus in the scientifi
comnpunity over the chronic (long~term) effects on humans of exposure to 14
levels of TCDD (such as those levels found in the herbicides used in SOnﬁ

|

Vietnanm) .

Although TCDD is wvell established as one of the most toxic chemicals kno%

statistically significant animal experiments have demonstrated th
2,4,5~F containing low levels of TCDD and/or TCDD alone have caused vario
tumors in mice and rats. A recently released National Toxicology Progr
bioassay of TCDD confirms these earlier reports that TCDD is carcinogenic
laboratory animals. Birth defects (such as cleft palate, kidney anomalies
skeletal and intestinal tract anomalies, and depressed fetal weight) a:
death in baby mice, rats, hamsters, and birds when the mothers were expos
during pregnancy have also been reported. A HKational Toxicology Progr«
animal study of male reproductive effects of exposure to TCDD, however, hi
failed to reveal a statistically significant increase in reproducti’
abnormalities in TCDD erxposed animals and birth defects in the TCDD—exposi

pale animals® offspring.
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Statistically significant results of animal experiments have also
,emonstrated that exposure to TCDD can suppress cell mediated immunity (thus
saking an animal less resistant to infections) and can cause liver damage.

: Experiments using small numbers of monkeys (too lipited to be statistically

valid) exposed to low levels of TCDD in their diets have shovn both
reproductive probleas (menstrual irregularities, poor conception, and fetal
vastage) and death (within nine =months) fr on severe hematological
alterations. :

Although there is some experimental evidence that TCDD may cause autations

{changes in the cell's genetic material that may produce birth defects in
as-yet-unconceived offspring), these experiments have been few, they bhave
been done mainly on non-nammalian species or ip_yitro (in test tubes), and
they have basically beea inconclusive.

Health Effects —— Humap Data

Tf a cause and effect relationship is to be scientifically established
between human exposure to a chemical and chronic health effects, a study
which meets the following minimum criteria aust be conducted to prove that
such a relationship exists: a group of people {(the "study group") must be
identified that has already been exposed to the chemical under study (it
vould help to know the level of exposure); this study group mnust be large
enough to detect chronic effects with statistical significance (to find an
effect that occurred in 1 out of 100 people, one would need to examine at
least 100 people); a control group must be found that ideally would differ
from the study group only by never having been exposed to the chemical wunder
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 period for =many chronic effects, the
study and control groups must be followed for as many years after exposure as
it takes for the chronic effects to shovw up (i.e., in carcinogenicity
studies, subjects must be followed for a ainimum of 10 to 20 years after
exposure 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 chloracne and porphyria cutanae tarda, although there is
some inconclusive but suggestive human and validated animal evidence that
other maladies may result. (See Tables I and II)

Workers who have been exposed to TCDD and/or 2,4,5-T ‘in industrial
accidents {and to a lesser extent, family members vho have come 1in contact
with the worker®s clothes) are frequently found to. have a skin condition
known as chloracne —— which resembles normal acne except that it is caused by

" 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 years after
exposure has ceased. While the severity of chloracne 1is not thought to
correlate precisely with the intensity or duration of exposure to CDD and/or
2,4,5T, chloracne 1is associated 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 1industrial
accidents have reportedly experienced certain health problems. Although no
reports clearly indicate a correlation between TCDD/or contaminated 2,4,5-T
chronic health effects, there are data which appear to support the need for
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continved study. For example, according to the United States Air P
Technical Report on the Toxicology, Environmental Pate, and Human Risk
Herbicide Orange and its Associated Dioxip {1978), the following symptoms
signs, or disorders. (Qdescrined in Table I) have been reported after
occupational exposure to TCP (2,4,5-Ts precursor) , 2,4,5-F, or TCDD {see

Table I at end of BACKGROUND section). As noted these studies, whichl
reported symptoms associated with human €éxposure to dioxin, were not ;
conducted in such 4 way as to prove a cause-and-ef fect relationship between .

eéxposure to TCDD and/or 2,4,5-T and any of these effects, but they may be

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
Celationship between carcinogenicity associated wvith exposure to TCDD and/or
2,4,5~T because very few exposed workers (vith the exception of thase ' in
Nitro, West V¥irginia) have been followed for more than ten years (the latency
period for most cancers being 15 to 40 years after éxposure} and the results
have been egquivocal. However, they Support a continuing suspicion and
indicate a need for further study. The scientific panel of the Interagency
Work Group on Phenoxy Herbicides Lecently reported on its review of five
research papers by Buropean scientists (* papers in Table II). The panel
concluded that despite the studies® linitations, they do “show a correlation
between exposure to Phenoxy acid herbicides ana an increased risk of some
forms of cancer."
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CANCERS BY SITE REPORTED IN STUDIES OF RORKERS EXPOSED TO PHENOXYACETIC
ACIDS AND THEIR CONTAMINANTS

T | oo " . W B e Sty i ain s Sl Phub

Causes of Death Among
Lumberjacks—A Pilot
Study. Christer
Edling, M.D. (not
published) .

Symptomatology,
morbidity and
mortality experience
of chlorinated
Phenoxyacid herbicide
{2,4-D, 2,4,5-1)
sprayers in Pinland.
A clinical and
epidemiological
study.

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

Working Paper for
International Agency
for Research on Cancger
Working Group meeting
on "Coordination of
Epidemiological Studies
on the Long-term
Hazards of Chlorinated
Dibenzodioxins and
Chlorinated
Dibenzofurans.™ Lyon,
France, January 10-11,
1978.

SIUDY

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

A retrospective and
prospective mortality
study of 2,u4~Dp and
2,4,5-T sprayers.

RESULTS
Pewer cancer Adeaths
than expected using
Standard Mortality
Ratios.

#hen case~referent
type of analysis
(based on occurred
deaths, not expected
deaths), was used
there was an excess
of kidney cancer and
hewatopoietic cancer.

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

ACIDS AND THEIR CONTAMIMNANTS

BEFERENCE

A Mortality Analysis

of Employees Engaged

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

B.6. Ott, B.B. Holder,
R.D. Olsen

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

The Hortality
Experience of RWorkers
Exposed to TCDD in a
Trichlorophenol
Process Accident.

Judith A. Zack and
Raymond R. Suskind

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

A Mortality Study of
Horkers Employed at
the Honsanto Company
Plant in Nitro, West
Virginia

Judith A. Zzack
Aug. 14, 1980

*Mortality Study of
Persons exposed to
Dioxin Following an
Accident which
occurred in the BASF
on November 13, 1953

STUDY

Mortality study of

204 persons exposed

to 2,4,5-T and TCP
during its manufacture.
Length of exposure:
range from less than

1 year to 10 years.

121 workers who

devel oped chloracne
after an accident at
Nitro, West Virginia
in 1949 were followed
for 30 years.

Hortality study of 885
male Nitro plant
workers who were
assigned to an area

of TCT or 2,4,5-T
production.

Hortality study of

75 people who were
exposed to trichloro-
Phenol-dioxin during
an accident.

] A St S O S S vt Fhrr Hm e ot S s, P i v e e S S e s — .

RESULIS

No adverse mortality
ef fects.

NO apparent excess in
total aortality or in
deaths from malignant
neoplasas or diseases
of the circulatory
sSystenm.

Bladder cancer is the
only statistically
significant neoplasm
exported. Lung cancer
mortality appears to
be elevated.

5ix malignant neoplasms
found, 3 expected:
highest number in the
gastrointestinal tract
vhere 4 cancers were
observed and 1 or 2
¥vere expected.
Mortality rates
fluctuated depending on
the comparison.

:
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/ Alfred M. Thiess and
R. Prentzel-Beynme
Presented at the Pifth
International
Confaerence of
Medi-Chem-—Ocupational
Medicine and Health
Protection, San
Prancisco, September
1977.
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CANCERS BY SITE REPORTED IN STUDIES OF RORKERS EXPOSED TO PHENOXYACETIC

ACIDS AND THEIR CONTAMINANTS

BEFERENCE

*Case Control Study:
Soft Tissue Sarcomas
and Exposure to
Phenoxyacetic Acids
or Chlorophenols.

I. Hardell and A.
Sandstrom.

British Journal of
Cancer (1979) 39, 71).

*Herbicide Rxposure
and Tumor Mortality:
An Dpdated Epidemio-
logical Investigation
on Swedish Railroad
Workers.

Olav Axelson, Lennart
Sundell, et al.

Scandinavian Journal
of Work and Environ-
mental Health

(in press).

STUDY

A matched case-control
study of patients

vith soft-tissue
Sarcomas and previous
exposure to phenoxy-
acetic acids and
chlorophenols.

Updated analysis of
348 railroad vorkers
who were exposed to
herbicides phenoxy
acids and amitrol

—— APl it i e e

BESULTS

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

Number of tumor deaths
is higher than
expected, especially
among those with early
exposure to both
amitrol and phenoxy
acids. The update
demonstrated a more
pronounced tumor
mortality among people
exposed 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 STODIES op HORKERS EXPOSED To PHENOXYACETIC

ACIDS aND THEIR CoON

REFERENCE

*Case-Control Study on
Malignant Hesenchymal
Fuaors of the Soft
Parts anaq Exposure to
Chemical Substances,

B. Eriksson, N. Bergqg,
L. Hardell, o,
Axelson, et al.

Lakartidningen 76:
3872-75, 1979,

*Malignant Lyzphora
and Exposure to
Chemical Substances
Especially Organic
Solvents, Chloro~
Phenols anqg Phenoxy
Acids.

L. Hardell, n.
Briksson ang P.
Lenner.

Lakartidningen
77(4):  208-210,
1980.

One hundred apg ten
tests ang 219 controls
vho suffered from
Deésenchymal tumors

of the soft parts

¥ere interviewegd

to establish e xposure
tO phenoxy acids,

A case-control Study
to investigate the
relationship between
malignant Sarcomas
for 169 tests and
335 controls.

TAMINANTS

RESDLIS

Study indicates that
exposure to Phenoxy
acids may Comprise ga
risk factor in the
development of malig-
nant mesenchymal tupors

of the soft parts.

A relative risk of

4.8 for exXposed vs,
Don-exposed for pPhenoxy
acids.
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Studies that have been conducted in non-industrial settings have not b..
able to prove a cause and effect relationship between exposure to TCDD and.
2,4,5~-T and specific health effects. The National Academny of Sciences (NAS)
wvas directed by Congress [P.L. 91-443, 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 other similar studies that were conducted in
South Vietnam during the early 1970s, were unable to find. adeguate data upon
vhich 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
kn x 700 » 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. A1l but two of the 187
children who contacted chloracne have recovered. Long-—-terr human health
effects of exposure to TCDD at Seveso are still being studied. Preliminary
findings reported in 1979 by Hoffman-LaRoche, revealed that Sevesc residents
had suffered liver damage but that there was no permanent breakdown in liver
function. They also reported that rates of spontaneous abortions, fetal
malformations, congenital defects, chromosone 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 abortions, due to Italy®s religious
restrictions against terminating pregnancies. Official government figures
following the Seveso incident support the Hoffman-LaRoche findings regarding
the rate of congenital birth defects. The 1Italian government reported 90
malformations and 24 "doubtful®™ cases in 2,777 births in 1978 compaced 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
vestern Europe. The official figures, however, have been disputed by a group
of scientists and Seveso citizens who claim that the number of malformations
is three times the figures released by the Italian government. Additional
health data is being collected but it has not yet been analyzed to the point
that any conclusions can be drawn about the chronic effects of human exposure
to TCDD. Some scientists clair that the lack of reliable background data for
the exposed area will make any evaluations difficult. The Environmental
Protection Agency (EPA) announced the emergency suspension of the domestic
use of 2,4,5-T on forests, pastures, and rights-of-wvay on Mar. 1, 13979, 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 by 2
to 3 months. This study, however, has been criticized on methodological
grounds by various groups, including EPA®s own Science Advisory Panel. The
EPA had previously decided to take action to restrict the use of 2,4,5-T
(vith 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 (vhich is the strongest action that
the EPA can take against a pesticide). The Alsea study has been cited as
showing the first correlation between 2,4,5-T (and presumably its TCDD
contaminant) and teratogenic effects in humans. EPA hearings on cancellation
of 2,4,5-F began Mar. 14, 1980 and testimony from interested parties is
currently being heard.
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In the early 1960s, the Air Force began to explore the feasibility of
5 sing aircraft to spray herbicides in South Vietnar 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
Inited States, the first trial missions were run in South Vietnasm beginning
in January 14962. vVarious combinations of herbicides and delivery systems
vere evaluated during the period 1962 to 1965, at which time the Air Force
decided to mainly use the herbicide code named "Agent Orange®™ (a 50:50
wixture of 2,4,5-P and the herbicide 2,4-D) sprayed from airplanes that could
carry 1,000 gallons of herbicide and deposit 3 gallons per acre on swaths
280% wide for defoliation and crop destruction wmissions. The amount of
herbicides used increased Steadily with a relatively slow buildup from 1962
to 1965, a rapid increase from 1965 to 1967 at vhich 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 pounds of herbicides were
aerially disseminated on 6 million acres of South Vietnam (an area about the
3ize of Connecticut) from January 1962 to February 1973 [ the Department of
bYefense (DOD) maintains that no herbicides were sprayed in North Vietnan]).
Approximately 276,000 gallons of Agents Green, Pink, and Purple were sprayed
in South Vietnam prior to 1965 when they were replaced by Agent Orange.
Approximately 11 million gallons of Agent Orange were then sprayed in South
Vietnam -~ making it the most videly 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 tetrachlorodibenzo~para-dioxin (ICDD) . 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 MNAS (the NAS
2stimates that 220 to 360 pounds of TCDD were released over South Vietnan
from August 1965 to February 1971 which 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 vhich were sprayed on 90,000
acres of South vVietnam from 1962 to 1964. The remaining 225 pounds of TCDD
(approximately 60%) was estimated to have been contained in the Agent Orange
which was sprayed on 3.5 millior acres of South Vietnam from 1965 to 1970.
Ninety percent of Agent Orange was sprayed on 2.9 million acres of inland
forests and mangrove forests for defoliation, 8% was sprayed on enemy crops
for crop destruction, and the remaining 2% was sprayed around base
perimeters, cache sites, vatervays, and communications lines.

Fo illustrate the manner in which herbicides were used in South Vietnan,
the WAS tabulated the following data on Agent Orange use for the period of
August 1965 to April 1970 from information supplied by the Department of
hefense (DOD):

TARGET. __ ___ ___ ____NQ. MISSIONS ____ GALLONS _____ACRES (may be
| counted twice if
sprayed twice)
defoliation 2,962 9,788,802 3,103,693

crops 327 881,570 265,201
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perimeter 335 98,967 32,989 N
cache site 101 43,080 W,360
vatervays 51 25,405 8,468

lines of communication

friendly 2 24,555 8,185
eneny 32 21,635 7.2M
not stated 3 2,700 592
{
e e e e e e e - e e e e e o e v i = TOTAL
3,951 10,886,714 3,440,107

The Air Porce continued to operate its herbicide spraying progras in South
Vietnam until the late 1960s when the National Cancer Institute released
results of an animal bioassay that showed 2,4,5-T to be teratogenic and/or
fetotoxic in rodents, and newspapers in South Vvietnam started reporting
health probleas among the rural populations who had been exposed to such
herbicides. The Air Porce first restricted the use of Agent Orange to areas
remote from populations in October of 1969, then stopped all airplane
spraying of Agent Orange in early 1970 and all helicopter spraying of Agent
Oorange by late 1970. A1l remaining herbicide stocks vere gathered and stored
at either Gulfport, Mississippi or Johnston 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 in south
Vietnam:

BEQQEQ______.“___,_DAIE§_____“m.__,.__w“_DB§QEIEEIQ!

AGILE 1960-68 selaction of herbicides, and development
and evaluation of defoliation techniques.

RANCH HARD 1962-71 Aerial spraying of herbicides in South
Vietnam.

various USAF

Projects 1962-70 Development and testing of aerial spray
equipment.
PACER IVY 1971 Redrumming and movement of surplus

herbicide from South Yietnam toO
Johnston Island.

AF¥LC project on

disposition of
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Orange 972-77 Maintenance of herbicide inventory
and research on options for disposal.

PACER HO 1977 Dedrumming of herbicide inventory and

at-sea incineration of Agent Orange.

Each of these projects involved some human exposure to the herbicide 2,4,5-T

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

fxposure -; Personnegl 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
to the Special Aerial Spray Flight Division, Langley A.F.B., Va. (USAF
personnel engaged in the herbicide program did not receive permanent change
of station assignments to 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 Porce Base, Plorida were involved in

efforts to provide improvements in Spray system components in support of
Operation RANCE HAND.

Most of the personnel involved in the actual handling of herbicide drums
wvere Vietnamese. Hovwever, a U0SAF flight wmechanic or crew chief was
responsible for ensuring that the aircraft were properly loaded and that the
spray systems were functional. Approximately 0.7% 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 enpty drums were f£illed
with sand or concrete and used by friendly military forces for constructing
bunkers, or foundations for runvays and barbed wire perimeters. surface
areas contasinated by spillage of herbicides were flushed with diesel
drainage being directed into settling basins or pits for incorporation into
the soil. Although it is difficult to measure small amounts of TCDD in the
environment, it is estimated that TCDD in 2,4,5-T can be degraded in as
little as 6 hours on plant leaves (vith 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 jungle canopies ever reached ground level. Because
TCDD is reportedly not mobile in soil, it does not present a great risk of
contaminating ground water. However, low levels of TCDD have been found in
fish from the Dong Nai River and shellfish from the Saigon River (both rivers
contained waters that flowed from heavily sprayed areas) shortly after
large—scale herbicide spraying ceased in South Vietnams.

Each herbicide aircrev consisted of a pilot and a copilot (both wusually
officers) and a flight mechanic/spray unit operator (usually enlisted) . The
aircrews were frequently joined by South Vietnamese and U.S. observers. As
noted in a USAP report, "within the aircraft, it was not uncommon ¢to have
herbicide leakage from around the numerous hose comnections joining the spray
tank and pumps with the wing and aft spray booms. In hot weather, ¢the odor
of herbicide within the aircraft was decidedly noticeable.n
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The DSAP has data on 6,542 herbicide spraying missions that took pl..
between August 1965 and February 1977 on its "HERBS" computer tape. Thy,
data was compiled on a mission-by-mission basis from ‘reports and files in
various commands and offices in South Vietnam and the Onited States. The
HERBS tape contains the following data for each mission: date; mission
nusber; location; province and UPM coordinates; type of herbicide (basically,
Agents Orange, White, or Blue); guantity 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 its evalwnation 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 operations in South Vietnam and that "despite certain recognized
deficiencies,” 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 USAP was
left with an inventory of 2.22 million gallons of unused Agent Orange (1.37
million gallons which had been shipped to South Vietnam and 0.85 rillion
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 Orange were moved from South Vietnam to Johnston Island in the Pacific
Ocean for storage. The total amount of TCDD in the remalning Agent Orange
stock was approximately 44.1 pounds. Problems began to arise in both
locations as drums reportedly began to leak and the USAF expressed concern
over further leakage problems that could occur if a tornado hit the
Mississippi site or if a typhoon hit the Pacific site. After exploring a
number of options, the DSAF decided to dispose of the Agent Orange by burning
it at high temperatures at sea on the Dutch incinerator ship named the
®Volcanus.® 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 between May 24, 1977, and June 10, 1977, by
approximately 110 D.S.A.F. officers/technicians from the five Air Logistics
Centers of the Air Porce Logistics Command (located at Kelly A.F.B. Texas;
#ill A.F.B., Utah; Robbins A.FP.B., 6Georgia; Tinker- A.P.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,
1977. Approximately 100 civilian employees hired by a contractor performed
the dedrumming process. At both the Johnston Island and Mississippi sites,
wvorkers were provided with daily changes of work clothes and some vwith
protective clothing. The Agent Orange was incinerated at sea in the period
from July to September 1977.

Dept. of Defense Efforts

The USAF has stated that it can now identify approximately 1,200
servicemen who were directly exposed to Agent Orange as they handled
herbicide containers and flev spraying missions in South Vietnam. The Air
Force has initiated a health effects study of Air Force personnel involved in
operation "Ranch Hand,”™ who sprayed Agent Orange in Vietnam. The Department
of Defense (DOD) believes that these individuals.had the greatest potential
for exposure. The epidemiological study will +try to determine whether a
causal relationship can be established between exposure to the 2,4-D—2,4,5-T
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fg-ure and long-term health effects. Although the study was originally
Y. cduled to begin in October 1979, peer review of its protocols forced
2lays. The University of Texas School of Public Health, the ©.S. Air Force
cientific Advisory Board and the Armed Forces Epidemiological Board reviewed
the study protocols and Lecommended modifications. Then the Air Force asked
the National Acadeny of Sciences {NAS) to review the protocols. On May &6,
1380, the Nas announced recommendations that the scope anqd duration of the
study be expanded to increase the likelihood of obtaining definitive data.
NAS also expressed ¢oncern about the public Perception of credibility and
impartiality of a Study conducted internally by the Air Porce. The
Interagency Group's Scientific Panel, hovever, has Tecommended that the
Study, as designed by the Air Force, be conducted because, despite its
limitations, it provides "a focus as to the type of health effects that Bay
Possibly occur in other (ground troop) personnel.

is currently being reviewed and refined. The questionnaires will be filleqd
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 fronm military service records held by the Air Force. Rhen the
questionnaire section of the study is completed, the study and control group
members will be given a U—-day series of Physical examinations to determine

Hany 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 2,4,5-7. They claim that their exposure
occurred indirectly either by being sprayed with overhead planes (although
substances other thanp herbicides were also sprayed from planes) or by being
@xposed 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 &
weeks after treatment. However, a recent General Accounting Office
investigation concluded that a large number of Marines in the I Corps section
of Vietnam from 1966-—1969 were in, or close to, areas sprayed with Agent
drange on both the day of Spraying and within g4 wveeks afterward. Some Arnmy
units were also close to Agent Orange spraying.

_%is;.t_gzggél_Eggé.l.gaﬁ_gag_!.e.t,erguﬁ_ég mipistration Efforts

The first reports of Veterans® concerns over health effects of exposure to
!y%,5~-T began to appear in late 1977 apg early 1978, Veterans have
i3sociated the following illpesses vith exposure to 2,4,5-7: skin
ronditions; fatique; neérvousness; numbness in extremities; vision and/or
earing impairments; birth defects in offspring; reduced libido;
iiscarriages; impotency; respiratory problenas: gastro-intestinal tract
.isturbances; and various cancers as well a8 a variety of other illnesses.

As of Nov. 30, 1980, the vya had received 5025 claims for damages
eportedly related to in-service exposure to herbicides. Nine hundred ang
Oorty~two claims have been made due only to éxposure to the herbicides and
ot for any specific condition. 4,083 claims have been filed for specific
onditions related to herbicide exposure. Of those 4,083 claims filed, 2,415
eterans have filed claias for various skin conditions; 2,351 for
ervousness, headache, or fatigue; 753 for paralysis or numbness; 626 for
astro-intestinal or genito-urinary conditions; 320 for varions malignancies;
17 for impaired sexuwal activity; 334 for eye, ear, nose, and throat
snditions; 236 for respiratory conditions; 183 for cardio-vascular
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conditions; and 114 for miscellaneous conditions. Many of the veterans '
filed for multiple conditions. 4,060 out of 4,083 specific claims have bu,
denied. Out of the 23 claims that have been allowed, 4 claims have bhes
dllowed due to chloracne, based on possible herbicide exposure. The other 19
cases were allowed on the basis of 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 Agent Orange exposure for two
reasons: (1) the lack of valid human data to prove a cause and effect
relationship between exposere +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 exposed to Agent Orange.

VA hospitals and health care facilities are reportedly examining and
treating all veterans who claim to have toxic effects fron exposure to
herbicides during the Vietnam war, although some veterans claim that their
treatment has been inadegquate. The VA is now developing a list of all
Vietnam veterans who have been treated for herbicide-related health pProbless.
As of June 1980, approximately 12,000 veterans have requested examination at
VA facilities. Those veterans on the lists and those requesting assistance
will be asked to go to a VA health facility for a standarad 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
Orange 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. The VA is also going
through its past patient treatment information 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
vho claim to have skin problems and already have been examined. Those who
show signs of chloracne will be invited to a local VA facility for
reexamination by a dermatologist. Examinations began in July. The VA has
also formed numerous interagency committees to advise the Administration on
its role in the Agent Orange problem.

The VA has completed a pilot study to determine if TCDD can still be found
in the body fat tissue of veterans who were exposed to Agent Orange by
comparing tissue samples from-exposed veterans to nonexposed veterans. The
veterans were randomly selected from the Chicago area. Results of wmass
spectrometry analysis (a chemical identification technique) 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 16
validated samples, all study cases, about one-third had significant
detectable levels in the range of 3 to 19 parts per trillion. These results
have been reviewed by the Scientific Panel of the Interagency Work Group on
Phenoxy Herbicides and Contaminants who questioned 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
technological limits of detection and dioxin contamination is so ubiquitous
it may likely be found in everybody®s fat tissue. If this fat tissue test is
validated as a aeasurement of exposure, the VA may use it on larger groups of
veterans to determine any significant residues of TCDD. However, the test
will 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 been
eliminated from the body. Unexposed veterans with positive results for TCDD
may have come in contact with 2,4,5-T in civilian 1life (2,4,5-1 was
registered for various domestic uses until Mar. 1, 1979), thus making it hard
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stablish a military conmection.

As mandated in P.L. 36-151, the Veterans® Affairs Amendments, the vj is
currently planning to perfora apn epidemiological study of Vietnam veterans
@xposed to Agent Orange. Although the study's protocol will be developed and
validated by an independent group, the VA will perform the testing and
collect the data. Procurement of an independent contractor for the study’s
Protocal and data interpretation was delayed for 14 months by a protest fileq
by the National Veterans Law Center (NVLC) . The NVLC alleged that not only
¥Yas the VA violating Procurement law, but also the study as currently
contemplated did not comply with the requirements of p.L. 96-151. oOn Peb. 2,
1981, the General Accounting Office concluded its investigation and denied
the RVLC protest. The VA can now proceed with its congressionally asandated
epidemiological Study. The VA Literature Review of Studies op 2,4,5-7 and
dioxin is underway and will be completed in September 1981. The White House
Interagency Group on Phenoxy Herbicides ang Contaminants, established in
Deceaber 1979, has Lecommended that the Center for Disease Control perfora a
case-control study to see if there is an increased incidence of specific
malformations in children of Vietnam veterans. The study will use cpe
Congenital Defects Program data to determine vhether, in general, the
population of offspring of Vietnanm Servicemen has an increased malformation
incidence. ‘The study has been initiated and the White House Rorkgroup
Scientific Panel has revieved its Protocol, and cpc is avaiting oOMB
clearance.

In its fourth report to the White House, the Work Group’s Scientific Panel
concluded that ®ap additional two or three Years of research will be Tequired
to expand significantly scientific knowledge about the long-terr health
effects of Agent Orange.* wcurrent 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. On Sept. 22, 1980, the Work Group
held its first public meeting to discuss problems and proposals related to

Because the VA currently recognizes only chloracne as a human health
#ffect that can be Proven to be caused by exposure to 2,4,5-7, evepn veterans
who can prove their exposure to 2,4,5~T may have difficulty being coapensated
for even those effects for which there is Strong animal evidence (i.e.,
‘“ancer and birth defects caused ip utero which are those birth defects that
“an not be caused by the father and require the mother and fetus to be
@xposed during the actual Pregnancy) . vVeterans who clainm compensation for
health effects which are not supported by sStrong animal data {(i.e., mutations
~= which could cause genetic defects in the father s Sperma that would affect
children conceived after exposure) may have an even tougher case to argue.

The veterans* guestion then becomes: How much data is required to prove
the right to compensation? oOn vhom does the burden of proof lie (the veteran
or the VA)? If more data is needed, who will generate it? Will it be
hecessary to establish a direct link with 2,4,5-T exposure or will service in
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The 96th Congress responded to the problems of establishing a cause
effect relationship hetwveen veterans? exposure to herbicides in South Viet.w
and the various health effects they are now expariencing by holding hearing
and enacting legislation.

The Subcommittee on Oversight and Investigation of the House Committee on
Interstate and Foreign Commerce held hearings on June 2% and 25, 1979, to
hear testimony from veterans who allegedly have been affected by herbicide
exposure and from the Veterans®' Administration regarding their efforts to
unequivocally determine the relationship between herbicide exposure and
health effects. The Subcommittee on Medical Benefits and Pacilities of the
House Committee on Veterans® Affairs held two 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 problenm.

The Senate Veterans®' Affairs Committee also 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 Bealth,
upon request by the VA (or other appropriate agency) to request 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 wvas
passed in lieu of its companion bill, 5. 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-ternm
health effects on individuals from exposure to dioxins in Vietnam, upon the
Office of Technology Assessment®s (0OTA) approval of its protocol. Its
companion bill, S. 1039, was incorporated in B.R. 3892 as an amendment, and
the measure was enacted by Congress and signed by the President on Dec. 20,
1979 (P.L. 96-151) .

If enacted, S. 2096 would have directed the Secretary of BHealth,
Education, and Welfare (now, Health and Human Services) to undertake an
epidemiological 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 1long—-term health
effects of exposure to dioxins, in general, not just to Agent Orange. As
similarly incorporated in B.R. 3892, S. 2096 would have required 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 bill because
Fhite 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 protocol
wonld have been subject to approval by a congressional agency.

Title X of H.BR. 5288, the Veterans' Rehabilitation Program and Veterans®
Educational Assistance Program would have directed the Secretary of Health
and Human Services to condunct a study of veterans and other groups exposed to
the herbicide known as "Agent Orange"™ to determine if there may be adverse
health effects associated with such exposure. Like H.R. 3892 (P.L. 967151)
and S. 20396, the bill called for OTA approval of the study®s protocol. The
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ol also would have required the Secretary of Health and Human Services to
sordinate its efforts with other studies in the Pederal Government. During
#che debate on S. 1188, the Disabled, its companion bill Veterans®

Rehabilitation Act, the Senate adopted an amendment offered by Senator
Cranston to expand the study on health effects of exposure to Agent Orange to
include other factors related to service in Vietnam. The Senate also adopted
an amendment offered by Senator Heinz requiring the VA to promulgate
regulations regarding guidelines to resolve veterans® disability claims based
On exposure to Agent Orange. The amendments were striken by the House
because they were considered to be *non-germane" to the primary focus of the
bill.

S. 1872 (the Vietnanm Veterans® Act); H.R. 6050 (the Vietnanm 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 o
conduct a study on veterans exposed 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 regulations
related to Agent Orange exposure claims. These bills received no action.

i e T S e e S e S i v

H.R. 523 (Roe)

Amends Title 38, U.S. Code, to waive the 1-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 by
veterans who served in Southeast Asia during the Vietnam era for compensation
for disabilities resulting from exposure to the phenoxy herbicides Xxnown as
agent orange or other phenoxy herbicides. Introduced Jan. 5, 1981; referred
to Committee 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,
veterans who were exposed to MAgent Orange, to an independent scientific
agency. Introduced Jan. 22, 1981; referred to Committee on Veterans®
Affairs. :

H.R. 1962 (Gilman)

Amends the Veterans Health Programs Extension and Ieprovement Act of 1979
t¢ require the Veterans® Administration and the National Acadery of Sciences
to enter into an agreement under vwhich the Academy will conduct an
epidemiological study of veterans exposed to Agent Orange. Introduced Peb.
19, 1981; referred to Committee on Veterans' Affairs.

R.R. 2157 (mottl)

Expands the scope of a study required to be conducted by the Administrator
of Veterans® Affairs concerning the effect on humans of exposure to the
chemical known as agent orange. Introduced Peb. 25, 1481: referred to
Committee on Veterans' Affairs.
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H.R. 2297 (Downey)

Amends Title 38, OUnited States Code, to waive the 1-year 1limitation
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 who served in Southeast Asia during the Vietnam era for
compensation for disabilities resulting from exposure to the phenoxy
herbicides known as "Agent Orange™ or other Pkenoxy herbicides. Introduce!
Mar. 4, 1981; referred to Committee on Veterans® Affairs.

H.R. 2093 (Daschle)

Amends Title 38, DUnited States Code, to provide a Presumption of service
connection for the occurrence of certain diseases in veterans who were
exposed to herbicides in Southeast Asia during the Vietnam era. Introduced
Marc. 12, 1981; referred to Committee on Veterans® Affairs.

5. 689 ({Heinz)

Amends section 307 of the Veterans Health Programs Extension and
Isprovement Act of 1979 to require the promulgation of regulations containing
guidelines for resolving claims for veterans benefits based on exposure to
Agent Orange, and for other purposes. Introduced Mar. 12, 1981: referred to
Coanmittee on Veterans' aAffairs.

HEARINGS

UD.5. Congress. House. Committee on Interstate and Foreign Commerce.
Subcommittee on Oversight and Investigation. Exposure to MAgent
Orange in vietnanm. Hearing, 96th Congress, 1st session,

June 26 and 27, 1979. 256 P-

~=~== Government's response to Agent Orange exposure problems.
Hearing, 96th Congress, 2d session. Sept. 25, 1980.
(Not yet published).

U.5. Congress. House. Committee on Veterans®' Affairs. Agent
Orange. Hearing, 96th Congress, 2d session. July 22, 1980.
(Not yet published)

U.5. Congress. House. Committee on Veterans' Affairs. Subcomaittee
on M¥edical Pacilities and Benefits. Agent Orange. Hearing,
96th Congress, 24 session. Sept. 16, 1980. (Not yet
published) .

===~ Herbicide "agent orange.* Hearing,
95th Congress, 24 session. Oct. 11, 1978.
(Not yet published)

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

D.S. Congress. Senate. Committee on Veterans® Affairs.
Long-term health effects of exposure to Agent Orange.
Hearing, 96th Congress, 24 session. Sept. 10, 1980.
(Not yet published).
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U.5. Congress. Senate. Committee on Veterans" Affairs. Oversight
of Agent Orange studies. Hearings, 96th Congress, 2d session.
Feb. 21, 1980.
(Not yet published)

RERORTS_AND_CONGRESSIONAL DOCUMENTS

Baucus, Max urges disability insurance claims for veterans exposed
to Agent Orange; editorial and references to ongoing research.
Congerssional record [daily ed.) Apr. 3, 1980: S3361.

Bonior, David notes the similarity of chemicals involved in Love
Canal disaster and Agent Orange; inserts article ®Dump
Now, Die Later.® cCongressional record [daily ed .) May 21,
1980: E2521.

—==== Proposes legislation to remedy effects of veterans® exposure
to Agent Orange; material. Congressional record ([daily ed.)
Mar. 19, 1980: E1368.

Urges action to study health effects of Agent Orange on Vietnam
veterans. Congressional record [daily ed. ] May 13, 1980: E2381.

————— Urges assistance to Vietnam veterans who are victims of Agent
Orange exposure; refers to Rep. Downey's bill. Congressional
record [daily ed.] Mar. 19, 1979: H1971.

Carter, Tim Lee. Proposes bill requiring NIH study on long-term
human health effects of dioxins; article on conditions near
Lexington Bluegrass Army Depot, Ky. Congressional recorad
[daily ed.] E6224.

Cranston, Alan inserted materials, including OTA and VA studies,
on possible long-term effects of Agent Orange in humans.
Congressional record (daily ed.] Aug. 22, 1980: S19409.

Urges focus on veterans in Agent Orange studies. Congressional
record [daily ed.]) Sept. 30, 1980: 514160.

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 long-term
health effects of exposure to chemical, dioxin. Congressional
record [daily ed.] June 18, 1979: 57830.

~———== Inserted update on Interagency Work Group to study the possible
long-—term effects of phenoxy herbicides and contaminants for
purposes of reacting to VYietnam 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.]
Rug. 6, 19B80: 510899,

Daschle, Thomas discusses "destructiveness® of Vietnam vets®
exposure to Agent Orange; proposes research into associated
health hazards. Congressional record [daily ed. ] Mar. 15, 1980:
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-—-— Proposes passage of H.R. 3892, Vets Programs Extension and
Inprovements Act; refers to World War I benefits, VA staff ing
levels, and Agent Orange exposure. Congressional record
[daily ed.] Dec. 7, 1979: E6029. el

~~~~~ Proposes his bill authorizing conpensation 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 extend service—connected
disability benefits to veterans suffering dioxin poisoning
from exposure to Agent Orange. 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.

Bigar, Robert W. expresses concern over Agent Orange contamination;
urges improvement in treatment of Vietnam veterans. Congressional
record [daily ed.] Mar. 25, 1980: E72.

Ertel, Allen E. proposes H.R. 6377 to extend service—connected
disability benefits to veterans exposed to Agent Orange.
Congressional record [daily ed.] #ay 1, 1980: H3163.

Prost, Martin urges public officials 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 mewo stating that
Agent Orange can cause health problems; refers to birth defects
and cancer. Congressional record { daily ed.] Apr. 1, 1980:
E1731.

Beinz, H. John III submitted amendment to S. 1188, Disabled
Veterans Behabilitation Act which removes burden of proof
from VA on service-connection regarding exposure to Agent
orange. Congressional Becord [daily ed.] Aug. 22, 1980: 513409,

Heinz, B. John III recaps his continued effort to deem exposure to
toxic herbicides, such as Agent Orange, service-connected for
veterans' disability. Congressional record [daily ed.]

June 20, 1980: 57660.

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. 7157 to aid Vietnam veterans exposed to Agent
Orange. Congressional record {daily ed.] May 22, 1980: E2578.

LaFalce, John urges VA benefits for Vietnam vets exposed to Agent
Orange; inserts letter fros wife of veteran suffering from
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documented ailments. Congressional record fdaily ed.) Apr. 23,
1980: E2009.

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

Hurtha, John urges *®quick and compassionate®™ action to determine
the effects of Agent Orange on Vietnam veterans; article.
Congressional record (daily ed.) Apr. 24, 1980: E2023.

Panetta, Leon E. proposes bill to require VA to recognize disease
relating to exposure to Agent Orange in Vietnam as
service—connected for disability compensation. - Congressional
record [daily ed.} Apr. 30, 1980: H3137.

Percy, Charles criticizes VA for not initiating program to determine
health effects of Agent Orange on Vietnanm vets; proposes
amendment to H.R. 3892, directing the VA to conduct an
epidemiological study. GAG report. Congressional record
(daily ed.] Dec. 18, 1979: 579024-19025.

—==== Proposed amendsent to H.R. 3892 directing the Secretary
of HER to conduct study on effect of defoliant Agent Orange,
on Vietnam Veterans. Congressional record (daily ed.] -
Dec. 7, 1979: 518072.

Proposed Cranston-Javits amendment to 5. 1039, Veterans®*
Health Resources Program Act, directing HEW to study effect
of Agent Orange on humans. Congressional record [daily ed.]
June 20, 1979: sB8164.

————— Urges Federal response with regard to the health
effects on Vietnam veterans of exposure to Agent QOrange;
inserts correspondence with VA and materials. Congressional
record [daily ed.] June 5, 1979: S6945.

Ratchford, William B. urges that we "honor our commitment” to Vietnam
veterans; proposes H.R. 6377, Vietnam Veterans Agent Orange Act,
to extend medical benefits for treatment. Congressional
record {daily ed.] May 21, 1980: H3905.

Roberts, BRay explains difficulty in determining vA compensation for
exposure to Agent Orange in Vietnam: notes disparity with Love
Canal contamination victims; Washington Post editorial.
Congressional record [daily ed.] July 21, 1980: H6115.

—==== 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, 1980: H3574.

—=-~ Responds to charges of government ®dragging its feet®™ in Agent
Orange issue; notes VA investigation, House Comnmittee on
Veterans* Affairs hearings, EPA, HEW studies; materials.
Congressional record [ daily ed.) Mar. 3%, 1980: H2394.
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~——~— Criticizes suggestions that VA's chief medical director,
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TABLE I

Signs, Symptoms, and Disorders Reported After Occupational Exposure to TCP, 2,4,5-T or TCDD
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Baader and Bauer (6) 2 17
Bauer et al. (9) bat 3 6 9 5 8 9| 6 5
Bleiberg et al. (14) 1t |18 |20
Poland et al. (62) 8 2 7 1] 30 |48 + 22
Dugois et al. (24) +b 17 L+ + +
Hardell (33) 87
Kimmig and Schulz (44) + . 31 -+
Kramer (49) 3 Vo2
Jirasek et al. (37) + + + 12 19 78 21 +} + + k!
Jirasek et al. (38) + : + +
Pazderova et al. (6}) + + 23 + |53 21271 8 + + 3
Miura et al. (5h4) +
0liver (57} 2 1 ] 3 2 311 | i
Ter Beek et al_  (79) M t + ot +
Zelikov and Danilov (88) ]
Total number of cases 17 6 15 18 0 47 75 275 @ 91 47 17 6 23 6

reported®

aNumber entries in table reflect the number of cases In which sign, symptom or dlsordsi was

reported. by = Sign, symptom or disorder reported but number of cases not given.

CNumbers do not include cases represented by '+ and totals may represent some double counting

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