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• Lower Left: Forested area near Aluoi Valley, untouched by herbicide (Hatfield Consultants Ltd. photo, January 1995).
• Lower Right: Once-forested area near Aluoi Valley that received herbicide during the Viet Nam War

(Hatfield Consultants Ltd. photo, January 1995).
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• Radarsat image of Aluoi Valley with herbicide spray lines superimposed (cf Plate 5.1).
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HISTORICAL PERSPECTIVE - AGENT ORANGE IN VIET NAM

1 INTRODUCTION

Such was the feeling in the U.S. scientific community that in 1967 seventeen Nobel Laureates
were joined by over 5000 other scientists in signing a petition to immediately stop the use of

1/1CIDA614x:SeCI_I: 11/17/98

The spraying program by the U.S. Air Force began in 1961 in a modest manner, but developed
into an extensive operation which lasted until 1971. Large C-123 cargo planes were used, each
with a capacity of one thousand U.S. gallons of Agent Orange. Normally the payload was
dispensed in a single continuous spray pattern approximately 14 Ian in length for a run duration
of approximately 4lh minutes (Cecil 1986).

As spraying progressed, the U.S. and world scientific community became increasingly concerned
regarding the spraying program in Viet Nam. The first group of American scientists to express
their concern was the Federation of American Scientists in 1964. They objected to what
appeared to be the use of a foreign country, Viet Nam, as a battlefield proving ground for
biological and chemical warfare. They pointed out that this was in violation of the Geneva
Agreements of 1925 on the use of chemicals in warfare. In 1966 the American Association for
Advancement of Science (AAAS), the largest scientific group in the United States, issued a
resolution which called for a field investigation into the herbicide spray program, given nothing
was known to the scientific community regarding the effect of military use of herbicides on the
biological systems of Viet Nam.

Although the Viet Nam conflict started in earnest more than 30 years ago, today there remains
much controversy over a weapon targeted exclusively at vegetation and not enemy soldiers. The
weapon was a group of herbicidal chemicals used for some years in civilian agriculture.
Although these chemicals were used in civilian applications, one of the concerns regarding their
use in Viet Nam was application rates. Westing (1984a) states " ... the routine military herbicide
applications [in Viet Nam] were at least an order of magnitude heavier than comparable civil
ones".

The most controversial of these herbicidal chemicals was known as "orange herbicide" or, as it
became known, Agent Orange. The designation "Orange" originated from the orange stripe that
was displayed on barrels containing the orange herbicide mixture. It was a 50/50 mixture of 2,4­
D (2,4-Dichlorophenoxyacetic acid) and 2,4,5-T (2,4,5-Trichlorophenoxyacetic acid).

"Environmental damage was an important tactic as well as a repercussion of the Second
Indochina War of1961 to 1975. The strategy involved the destruction of the natural resource
base essential to the agrarian society. The theatre ofthese operations was mainly southern Viet
Nam. The result was not only heavy direct casualties and continuing medical complications, but
also the widespread disruption and degradation of productive ecosystems" (World Bank
1995a).
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these herbicidal chemicals in Viet Nam. The petition was delivered to the U.S. government;
however, no action was taken. The AAAS resolution, however, did not suffer such a fate,
although it did run into many difficulties. The resolution became politicized although it was
strictly a scientific proposal.

In 1969, it was found that one of the components of Agent Orange (2,4,5-T) was teratogenic
(fetus-deforming) in laboratory animals (Nelson 1969). Courtney et al. (1970) also showed that
2,4,5-T adversely affected fetal development and viability of laboratory animals. Analyses of the
2,4,5-T Courtney et al. (1970) used in their experiments showed the presence of 2,3,7,8­
Tetrachlorodibenzo-p-dioxin (2,3,7,8-T4CDD, or simply TCDD).

In 1970, the AAAS mounted an expedition to visit Viet Nam and study the ecological effects of
the defoliation program. Although the Department of Defense position in 1966 was that
competent scientists from around the world stated no adverse effects to living systems would
result from the defoliation program, the AAAS study showed that "the chemicals had seriously
damaged the ecology of Viet Nam and may be a serious threat to health, livelihood and social
structure of Viet Nam hill tribes". The impact of the AAAS study on the government was such
that the rapid phase-out of the herbicide program in Viet Nam was ordered, and the U.S. National
Academy of Sciences (NAS) undertook a field study along the lines of that carried out by the
private AAAS.

The conclusions of the NAS study were very clear. They indicated much damage had occurred
to Vietnamese ecosystems, and warned that dioxin effects may seriously affect the health of the
Vietnamese people. The 1974 NAS report called for immediate studies focussing on the effects
of dioxin on the people of Viet Nam - "In view ofthe very high toxicity ofTCDD to animals and
the presence ofthis substance in Agent Orange, which was widely distributed in Viet Nam, long
term studies to obtain afirmer basis for assessing the potential harmful affects ofTCDD on man
are recommended Repeated systematic sampling and analyses of materials from Viet Nam
should be started immediately. "

Since the end of the Viet Nam conflict, there has been much litigation by United States soldiers
who served in Viet Nam claiming health damage due to Agent Orange. Again, the National
Academy of Sciences produced several studies on U.S. veterans. However, no agency has
carried out the National Academy of Sciences recommendation of 1974.

PRESENT DAY ENVIRONMENTAL SITUATION IN VIET NAM

Prior to the war, many of the affected areas contained ecologically diverse ecosystems. These
ecosystems were substantially altered or destroyed as a result of military operations. Since the
end of the war, Vietnamese scientists have collected a substantial amount of information on

Numerous areas within Indochina require environmental impact assessment and subsequent
rehabilitation of damage caused by the second Indochina war. The most visible residual
environmental damage includes tree and forest removal as a direct consequence of herbicide
applications. Other war activities such as bombing and shelling, forest burning, bulldozer
vegetation clearing, and wetland draining also severely affected the environment.
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specific environmental components throughout Viet Nam. Apart from overview ecological
studies reported in Westing (1984 a,b) a decade after the war, no systematic, comprehensive
long-term environmental studies have been carried out and reported in the technical literature by
western scientists familiar with the Environmental Impact Assessment process; in-depth studies
in Viet Nam on dioxins were not part of these earlier investigations. Current dioxin
contamination levels in the environment resulting from herbicide applications are not well
known. This situation has limited the ability of Viet Nam to attract international donor and bank
funding to rehabilitate agriculture areas, forests, and basic environmental resource related
infrastructure (e.g., flood control facilities, drainage systems, water supply systems, etc.). Many
areas in Viet Nam remain to be cleared of chemical contamination, mines and other unexploded
ordnance.

Hundreds of thousands of hectares of badly eroded and deforested land remain to be better
assessed and reforested. The present health of many rare and endangered wildlife species in
war-damaged areas require better documentation. Potential fisheries rehabilitation in Viet Nam
watercourses requires analysis; an action plan containing recommendations on how potential
war-related food chain contaminant problems could be avoided or overcome requires
formulation. Mitigation plans and integrated environmental management plans related to how
war-impacted areas could be rehabilitated need to be generated.

Recent medical data have demonstrated that populations in southern Viet Nam have elevated
levels of dioxins in their blood and other body tissues relative to unexposed populations in
northern Viet Nam. The relationships between wartime herbicide applications, environmental
levels of dioxins, ecosystem impacts, and human health issues are of wide international interest,
however, comprehensive programs addressing these issues have yet to be initiated.

RATIONALE FOR THIS STUDY

This preliminary environmental impact assessment of residual damage caused by the use of
Agent Orange herbicide during the war was undertaken to begin the process of investigating the
above noted relationships. The assessment also included recommendations related to
environmental impact mitigation and rehabilitation components.

The study was undertaken in the Aluoi Valley, central Viet Nam (Plate!. 1; note barren hillsides ­
most noticeable in right photo panel; Plate 1.2) to assist with the environmental rehabilitation
process in Viet Nam and provide information to complement efforts of Vietnamese medical
doctors and scientists involved in human dioxin contamination studies. The initiation of
systematic environmental investigations of dioxin contamination of Viet Nam food chain
components complements ongoing Vietnamese epidemiological work related to the Agent
Orange issue. The study is relevant to assessing impacts on human health due to dioxin exposure
in Viet Nam on:

• the general Vietnamese population (first, second, and third generation subsequent to the
war);

• Ranch Hand (U.S. Forces) herbicide spray application personnel; and
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PROJECT TEAM

• ground troops (U.S., Australia, New Zealand, Korea, North and South Viet Nam,
Thailand, Philippines).

Canadian Project Director

Canadian Project Manager, Senior Ecologist

Ecological Specialist

Environmental Chemistry Specialist

Dioxin Sampling Specialist

Remote Sensing Specialist

Dioxin Field Sampling Specialist

Dioxin Field Sampling Technician

Editorial Support

G. 1.S. Specialist

1/4

Chris Hatfield, M.Sc.

Wayne Dwernychuk, Ph.D.

Dave Levy, Ph.D.

Grant Bruce, M.Sc.

Thomas Boivin, M.Sc.

Martin Davies, M.E.S.

Andrew Allan, B.A., Post Dip. N.R.M.

Alex Sartori, Dip. Tech.

Norm Sloan, Ph.D.

Nguyen Luong Bach, Ph.D.

CIDA614x:SecU: 11117/98

Results of this work are also relevant to the interests of environmental and human health
agencies in many other parts of the world who are concerned with the effects of environmental
dioxin contamination on human health.

The project was carried out by members of Hatfield Consultants Ltd., a Canadian environmental
consulting company, and the Vietnamese 10-80 Committee, a government agency established in
October 1980 to investigate the consequences of the chemicals used during the Viet Nam war on
human health and the environment. Hatfield staff consists of environmental biologists and
chemists with inter-disciplinary experience in carrying out environmental assessment projects in
Canada and Asia. Hatfield has been carrying out dioxin environmental contamination studies in
Canada for approximately ten years. The company is based in West Vancouver and has offices
in Indonesia and Thailand.

The 10-80 Committee consists of medical doctors and chemists who, since 1980, have been
carrying out studies on human health problems that appear to be related to Agent Orange use
during the war. The 10-80 Committee staff was augmented during field work components of the
study by members of the Vietnamese Forest Inventory and Planning Institute (PIPI) and by staff
from the provincial Departments ofHealth from the heavily sprayed areas assessed by the project
team. The 10-80 Committee has previously collaborated with Japanese, French and American
investigators who also have carried out some preliminary work related to determining levels of
Agent Orange dioxin contamination, mainly in human populations in Viet Nam.

The project team included the following personnel.

Hatfield Consultants Ltd.
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