


Reviews of 
From Enemies to Partners: 

Vietnam, the U.S. and Agent Orange

“There are no two people more qualified to speak on this subject than 

Charles Bailey and Dr. Le Ke Son. Their work has changed lives for the 

better. It has taken patience, perseverance and cooperation. We can all 

learn from their example.”
—Christine Todd Whitman

Former governor of New Jersey and administrator 
of the U.S. Environmental Protection Agency

“The impact and tragedy of war do not end with the silencing of guns. 

Agent Orange/dioxin’s pernicious effect on the environment and on 

humans in Vietnam persists to this day, more than forty years after 

the official end of the war. Citizens of conscience in both the U.S. and 

Vietnam joined in the U.S.-Vietnam Dialogue Group on Agent Orange/

Dioxin to address this legacy and to truly put the war behind us. It is the 

right thing to do for Vietnam, for the Vietnamese Agent Orange/dioxin 

victims, and for a full-fledged and mature relationship between our two 

countries. This compelling story needs to be told and who could better 

tell it than two of the chief architects of the work so far, Dr. Charles 

Bailey and Dr. Le Ke Son.”
—Ambassador Ton Nu Thi Ninh

Former vice chair, Foreign Affairs Committee, 
National Assembly of Vietnam

“Cleanup is something humans try to skirt, especially when a deadly 

toxin like Agent Orange caused such devastating damage. Drs. Charles 

Bailey and Le Ke Son took on the task of making policy makers deal 

with the task. This is a powerful book about all the problems they 

encountered focusing governments on the task and all that is left to do. 

Both sides in a war have soldiers they label ‘heroes,’ but Charles and Le 

Son are indefatigable heroes also.”
—Pat Schroeder

Former member of Congress from Colorado



“From Enemies to Partners is a brilliant, unvarnished exploration of the 

use of Agent Orange during the Vietnam War. Charles Bailey and Dr. 

Le Ke Son paint a detailed, devastating portrait of the toxin’s origins, 

its effects on Vietnam’s ecosystem, and the relationship Vietnam and 

the U.S. must build to support communities still coping with the con-

sequences of exposure. It’s a must-read for anyone interested in under-

standing Agent Orange’s complicated legacy and the way these two 

nations continue to navigate it.” 
—Darren Walker,

President, Ford Foundation

“This is exactly the book that is needed to advance the conversations 

surrounding Agent Orange, dioxin and the legacies of the American War 

in Vietnam. After decades of controversy, misinformation and distrust 

on all sides of this complex story, From Enemies to Partners offers a way 

forward that acknowledges the past while looking to the future. Bailey 

and Son move beyond the rhetoric and sensationalism that too often 

accompany this subject to provide thoughtful, rational and informed 

guidance on a range of important topics. This book should be read by 

leaders, policy makers and all students of wars and their legacies.”
—Dr. Edwin A. Martini 

Author of Agent Orange: History, Science, and the Politics of Uncertainty
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About the Authors

“T
his weather’s definitely not Vermont!” Senator Patrick 

Leahy observed with a smile as he arrived at the airport 

in steamy Da Nang. He was there to launch treatment of 

the first batch of dioxin-contaminated soils — the residue of Agent 

Orange used in the Vietnam War. In his prepared remarks to the of-

ficials, technicians and leaders of nongovernmental organizations as-

sembled at the project site, he noted one goal: “to show that, after so 

many years, the U.S. did not ignore this problem. We returned and 

we are taking care of it.” He also confirmed another goal: “to improve 

services for people with disabilities, regardless of the cause, including 

[those] which may have been caused by Agent Orange.” This was a 

breakthrough statement after decades of dispute between the United 

States and Vietnam over Agent Orange. Later the same day, Senator 

Leahy became the first American elected official to visit a family with 

Agent Orange victims. It was April 19, 2014, and the senator’s words 

and actions have moved U.S. and Vietnamese cooperation on Agent 

Orange to a new level.

Attending Senator Leahy that day were two people who had worked 

for years to arrive at this moment: Dr. Le Ke Son and Dr. Charles R. Bailey.

Son, a medical doctor with a PhD in toxicology, led the government 

of Vietnam’s efforts to find an equitable way forward with the U.S. gov-

ernment. He was the former director of the Agent Orange Victims Fund 
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at the Vietnam Red Cross and then concurrently director of the Office 

of the National Steering Committee for Overcoming Consequences of 

Toxic Chemicals Used by the U.S. in the War in Vietnam (known as 

Committee 33), vice director general of the Vietnam Environmental 

Administration and Vietnamese co-chair of the United States-Vietnam 

Joint Advisory Committee.

Bailey, a public policy specialist with a PhD in agricultural econom-

ics, was the Ford Foundation representative in Vietnam and headed the 

foundation’s Hanoi office for a decade, from 1997 to 2007. He then 

led the Ford Foundation’s initiative on Agent Orange/dioxin from New 

York before moving the project to the Aspen Institute in 2011. Bailey 

has worked to mobilize attention and resources in the United States, 

assess progress on the ground in Vietnam and present independent 

findings and analysis through public reports, meetings with officials 

and convenings of key stakeholders.

Bailey and Son’s paths first crossed in December 2006, when the 

Ministry of Foreign Affairs recommended that the Ford Foundation 

work with the Office of Committee 33. The two have collaborated over 

the ensuing years to push for a breakthrough on Agent Orange, a cam-

paign that would ensure that Vietnam and the United States cooperate 

to address the problems left by American use of Agent Orange during 

the Vietnam War. Son and Bailey retired in June 2014 and decided to 

again join forces — this time to write the story of how the United States 

and Vietnam finally began to resolve one of the twentieth century’s 

iconic environmental and human disasters. 

In writing this book they have drawn on their experiences, notes 

and documents accumulated over the last decade and a half as well 

as interviews with thirty-seven Americans and Vietnamese for their 

insights on what has happened and the way ahead. Son’s knowledge, 

credibility and access now enable him to conduct a thorough review of 

Agent Orange/dioxin issues in Vietnam. Bailey’s long engagement with 

Agent Orange/dioxin and his familiarity with the key players on the 

U.S. side enable him to explore the U.S. perspective fully.
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Patrick J. Leahy 
United States Senator

“It would be hard to overstate the impor-
tance the Vietnamese give to address-
ing the needs of people who have been 
harmed. The legacy of Agent Orange, for 
years an issue that divided us, is now one 
that is bringing us together.” 

“I felt that instead of turning our backs 
on the problem we had a moral obliga-
tion to do something about it. 

“My goal, to put it simply, was to turn 
Agent Orange from being a symbol 
of antagonism and resentment into 
another example of the U.S. and Viet-
namese governments working together 
to address one of the most difficult and 
emotional legacies of the war.

“We have come a long way. We have 
further to go. . . .

“The funds should prioritize individu-
als who suffer from “severe mobility 
impairment and/or cognitive or devel-
opmental disabilities.” We have limited 
funds, and we want them to be used to 
help those who are the most severely 
disabled. 

—Congressional Record, 2010, 

and Center for Strategic and 

International Studies, 2015

Vu Khoan
Former Deputy Prime Minister of Vietnam

“The achievements in the current U.S.- 
Vietnam relationship are things that in 
previous years we could not have imag-
ined. . . .

“We have a folklore story about cross-
ing a bridge with a stone lying on it. 
There would be ways to do it: stepping 
over the stone to get to the other side, 
which is what we did, but the stone is 
still lying there, and people [are still] 
crossing back and forth with difficulty. 
So we have to find ways to solve it: either 
to move the stone aside or throw it into 
the river. 

“I think U.S. politicians are smart 
enough to find a solution. I have no pro-
posal but it [Agent Orange] is always 
an obstacle in our psychology. There 
were big stones on the bridge, which 
have already been removed, now there is 
only one small stone and we should find 
a way to solve this. . . .

“How do we know when we’ve gotten to 
the end? . . . It’s not possible to give an 
answer to when it could be ended, but we 
should ask how we should end it. If you 
think towards how to end it, you’ll find 
a solution. 

—Hanoi, 2015
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I N T R O D U C T I O N

The Aftermath of War

T
he Vietnam War lasted twenty years, from November 1955 to 

April 1975.1 A product of the Cold War, the Vietnam War was 

officially fought between North Vietnam and South Vietnam. 

The Soviet Union and China and their allies supported the armed forces 

of North Vietnam, while the United States, together with South Ko-

rea, Australia, Thailand and other allies, supported the armed forces of 

South Vietnam. Most of the fighting took place in the South, although 

the United States heavily bombed the North as well as parts of Laos and 

Cambodia. In the end, some 3.3 million Vietnamese soldiers and civil-

ians on both sides were killed as well as 58,220 Americans. During the 

war, the United States deployed several military technologies, including 

napalm, helicopter gunships and herbicides sprayed from the air. 

No one today can disagree with these facts: In 1961, the United 

States military, in its attempts to assist the government controlling 

what was known then as South Vietnam, began spraying the herbicide 

Agent Orange and other herbicides in Vietnam to defoliate forests and 

destroy food crops in order to deny cover and sustenance to opposi-

tion forces. The Agent Orange and some of the other herbicides were 

contaminated with dioxin, a toxic substance. Between 1961 and 1970, 

at several air bases in South Vietnam, 19.5 million gallons of the her-

bicides were stored, mixed, handled and loaded into aircraft for the 

spraying campaign. The spraying denuded forests and destroyed crops 
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across 10,160 square miles of the country. That 10,160 square miles 

compares to South Vietnam’s entire size of 67,108 square miles, so the 

denuded area represents 15 percent of the entire country. Some other 

comparisons suggest the extent of the sprayed areas: the American 

state of Massachusetts has a total of 10,555 square miles, and Belgium 

has 11,787 square miles. And besides Vietnam, areas of Cambodia and 

Laos along the border with Vietnam were also sprayed with herbicides 

by the United States. That is only the land picture. As many as 4.1 mil-

lion Vietnamese and 2.8 million American military personnel may have 

been exposed to the herbicide. Finally, in 1970, the Nixon Administra-

tion ordered a halt to the spraying program.

Since 1991, scientists at the United States Institute of Medicine have 

shown dioxin to be a risk factor in a growing number of illnesses and 

birth defects, and their research is corroborated by the work of Viet-

namese scientists.2 In 2007, thirty-two years after the end of the war, 

the governments of Vietnam and the United States began to address 

this war legacy on the ground in Vietnam.

To fully understand the legacy of Agent Orange in Vietnam, one 

needs to understand the past — how we got here. This book is a lot 

about the past actually, but the book’s aim is to call for and guide future 

action. There are a large number of victims of Agent Orange in Vietnam 

— nobody knows the exact number for sure. Most of them live at home 

with profound disabilities linked to exposure to dioxin. Although Viet-

nam has done much to help them, they and their caregivers still await 

a threshold level of assistance so that they can lead lives of greater dig-

nity and comfort. Dioxin contamination at the Bien Hoa Air Base needs 

to be cleaned up to stop further exposure of the tens of thousands of 

people living nearby. The cleanup is a massive undertaking that will 

cost several hundred million dollars and take a decade. Most of this 

book, therefore, has a practical focus. It presents authoritative answers 

to key questions that will provide the basis for future progress.

How and why the U.S. military used Agent Orange and other mili-

tary herbicides fifty years ago is a complex story. The aftermath and 

consequences of its use are even more complex, keenly felt and still 

hotly debated. Until quite recently, the investigations and scientific 
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phrase, “chemical warfare.” High-level committees established by the 

government of Vietnam to address Agent Orange/dioxin have names 

like the National Committee for Investigating the Consequences of 

Toxic Chemicals Used by the U.S. in the War in Vietnam (Commit-

tee 10-80) or the National Steering Committee for Overcoming Con-

sequences of Toxic Chemicals Used by the U.S. in the War in Vietnam 

(Committee 33). 

The acronym VAVA stands for the Vietnam Association of Victims 

of Agent Orange/Dioxin, an organization advocating on behalf of vic-

tims of Agent Orange/dioxin. These terms are rooted in Vietnamese 

government positions related to scientific definitions and the interna-

tional conventions on chemical weapons. 

These different wordings and labels have led to different conclusions 

and ways to handle the consequences of the herbicides. For their part, 

the United States Department of State and the United States Agency 

for International Development (USAID) do not use the term “Agent 

Orange victim.” The U.S. Congress, however, does use it.5 In this book 

we employ this term, which is commonly used in Vietnam to designate 

those people with disabilities whose condition is likely to be associ-

ated with dioxin exposure. After numerous scientific discussions, the 

phrase “Agent Orange/dioxin” or “Agent Orange” has become the most 

compelling, so it is used more often than other phrases and, in fact, 

it has been accepted in the scientific discussions and official bilateral 

exchanges between Vietnam and the United States. 

This book is about the particular struggle to address the effects of 

Agent Orange’s use during the Vietnam War. It also tells how it is pos-

sible to address a serious and complex problem in the face of profound 

political and legal resistance. We have written this book for policy deci-

sion makers, advocates and donors, journalists, program managers who 

work on disability assistance and clean up, and students of war and its 

legacies.

Each chapter opens with a paragraph summarizing its contents. 

Readers seeking specific content may review these summaries to deter-

mine whether they wish to read the full chapter.
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E S S A Y

How We Got Here 
and What’s Next

How We Got Here

B
etween 1975, when the Vietnam War ended, and 2006, Agent 

Orange was an extremely sensitive and controversial subject. 

Official views were polarized, information was scant, disagree-

ment was rife and suspicions on both sides ran high. In consequence, 

there were few resources to address the issue, and nongovernmental 

organizations (NGOs) and other donors kept well clear of the subject. 

Despite the silence and the inaction, the government of Vietnam bud-

geted increasing amounts annually for income supplements and other 

supports for Agent Orange victims and their families and substantial 

sums for containment and cleanup of dioxin contamination at former 

U.S. military bases. However, in this period foreign assistance was neg-

ligible for programs to address this toxic legacy of the Vietnam War.

Events in 2006 proved a turning point: new attention was brought 

to Agent Orange by the American press in advance of U.S. President 

George W. Bush’s visit to Vietnam for the meeting of members of APEC 

(Asia-Pacific Economic Cooperation); Bush’s joint statement with Viet-

nam’s President Nguyen Minh Triet, which included a reference to this 
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war legacy;1 open sharing of information by the Vietnamese govern-

ment; swift follow-up by the U.S. Embassy and the Ford Foundation in 

Hanoi and a decision by the American Congress for an initial appro-

priation. These events led to an inflow of foreign public and private 

funding for cleanup and assistance to Agent Orange victims. Since 

2007, key Vietnamese and American officials and nongovernment play-

ers in both countries have helped move the issue of Agent Orange in 

Vietnam to a subject of active cooperation between the governments 

of Vietnam and the United States. This process has attracted a wider 

range of participants, created new plans and growing appropriations, 

and led to greater clarity and specificity. For example, thanks to the U.S. 

Congress, American assistance for health and disability, despite being 

delivered “regardless of cause,” now targets people living in the heavily 

sprayed provinces in southern Vietnam (2013)2 and within those areas 

the severely disabled (2015).3 In sum, the two countries have evolved a 

shared sense of responsibility for a humanitarian response. As of 2016, 

the U.S. State Department described the American position on Agent 

Orange/dioxin as follows:

U.S. assistance also seeks to support Vietnam’s response to climate 
change and other environmental challenges, including remediating 
Agent Orange/dioxin contamination, strengthening the country’s 
health and education systems, and assisting vulnerable populations. 
The United States and Vietnam successfully concluded the first 
phase of dioxin remediation at Da Nang International Airport and 
has committed to partnering with Vietnam to make a significant 
contribution to the cleanup of dioxin contamination at Bien Hoa 
Air Base.4

As of 2018, the United States Congress has appropriated $231.2 mil-

lion, split between assistance for people with disabilities and dioxin 

cleanup, and the U.S. government is now the single largest foreign con-

tributor to this effort. The funds and follow-up that provoked and lev-

eraged the American government response after all these years came 

in large part from the Ford Foundation, which provided $17.1 million 

between 2000 and 2011.

The U.S. commitment to clean up the dioxin it left behind in Da 

Nang and Bien Hoa is historic. Japan may be the only other example of 
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comparable scale in which a country has voluntarily paid to clean up 

the environmental damage caused by its military. In 1999, Japan agreed 

to locate and destroy some 700,000 chemical weapons that the Impe-

rial Army buried across northeastern China at the end of World War 

II. This work is continuing and may ultimately cost $1.6 billion.5 The 

U.S. commitment to Vietnam overturns earlier concerns for creating 

a precedent for claims from other countries impacted by the actions 

of U.S. armed forces. The State Department Fact Sheet also notes that 

the United States will support Vietnam by “assisting vulnerable popu-

lations.” Vietnamese with disabilities are among the vulnerable pop-

ulation, and thus the United States’ support for health and disability 

services in Vietnam includes Vietnam’s Agent Orange victims. Indeed, 

as the U.S. government’s work on Agent Orange has grown, so has it 

accepted responsibility in practice, not expressly but by its actions. 

And statements by U.S. government officials — Senator Patrick Leahy 

and successive secretaries of state — have acknowledged as much. 

What’s Next

The United States’ turn toward involvement with Agent Orange/dioxin 

cleanup and disability assistance is a story of political evolution from a 

taboo topic to a subject of humanitarian engagement. It is an instructive 

example of the evolution of moral sensitivity. 

George Washington, America’s first president, said in his Farewell 

Address, “Virtue or morality is a necessary spring of popular govern-

ment.” Americans believe their government acts on their behalf and that 

those actions should be based on principles of morality. In our view, 

the three pillars of morality are curiosity (a positive desire to know and 

to understand), empathy (attention to others’ feelings) and reciprocity 

(if others follow the same rule, you’ll be treated well). Three principles 

follow from this: Americans learn at an early age that if you’ve made a 

mess you should clean it up. If you’ve harmed someone you should help 

them and make it right insofar as possible. And some things can’t wait; 

they require urgent attention. All three principles apply to the Agent 

Orange legacy in Vietnam.
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Countries don’t think about the aftermath when they go to war, 

although we know that wars cast shadows into the future that last long 

after the guns have fallen silent and the soldiers have left the field of 

battle. Countries are reluctant to address the consequences of their 

military actions on other countries’ land due to cost and precedent 

— environmental remediation and health and disability assistance for 

victims are astonishingly expensive, and no country wants to create a 

precedent compelling it to clean up the messes it has made elsewhere. 

International law to limit the impact of war on human health and the 

environment offers no solution because it is weak and lacks enforce-

ment mechanisms. Even the treaties and conventions signed after the 

end of the Vietnam War make broad exceptions for military activity.6

The United States considers itself to have no legal obligation to Viet-

nam under the terms of a normalization agreement reached in 1995, 

and attempts by Vietnamese plaintiffs to win damages in American 

courts have failed. The United States continues to assert that there is 

insufficient evidence to show that the Agent Orange that it brought to 

and sprayed in Vietnam caused the diseases and birth defects the Viet-

namese people suffer. For its part, it is difficult for Vietnam to prove 

causation in individual cases. Even if Vietnam could definitively deter-

mine who was affected by Agent Orange, however, the United States 

could still worry about actually admitting responsibility. 

We think the signals around Agent Orange/dioxin are positive now 

but far too weak. We fear that without a bolder and more broad-based 

commitment by the U.S. government, official American assistance will 

dwindle in a few years for health and disability services in Vietnam. 

The Agent Orange issue has come a long way in Washington and there 

is now an emerging sense that Americans do have a moral obligation to 

stay the course with Vietnam on Agent Orange, but more champions 

and greater public awareness are needed.

Walter Isaacson, renowned biographer and former president of 

the Aspen Institute, emphasizes this point: “The U.S. was responsible 

for leaving dioxins and other problems in Vietnam. . . . I think that 

Agent Orange is a moral issue, and it goes to our decency as Americans 

and our willingness to take responsibility for what we did. . . . In our 
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political system today it’s very hard to fund anything. Americans make 

the mistake of not paying attention to a problem for a long period of 

time. They move on to other issues. So for most Americans this is not 

an issue they would ever think about on a given day, whereas for people 

in Vietnam it’s a more present issue. So in America one challenge is that 

we need to continue to raise awareness of this issue both in the govern-

ment and among the people.”7

Ambassador Ton Nu Thi Ninh, a former member of Vietnam’s 

National Assembly, observes, “The time for Agent Orange arrived 

when the relationship matured and it was easier for the Vietnamese to 

hear about human rights without becoming defensive and for the U.S. 

side [to understand that] mentioning Agent Orange was not going to 

destroy the relationship. . . . [This issue] has moved some but it has a 

way to go. Just make sure that the American government doesn’t push it 

off to the side of the road, but the same [is true] for our officials. They 

tend to want to make it easier to talk about trade and economic coop-

eration. I think that the expectations will come from [our] society, the 

pressure . . . the public will keep on them.”8

In this case, U.S. moral concerns coincide with American strategic 

ones. The majority of Vietnamese people do not recriminate against 

Americans for their actions during a now long-ago war; indeed, Viet-

nam has become one of the most pro-American countries in Asia.9 

Relations between Vietnam and the United States have now reached a 

historic high following the signing of the U.S.-Vietnam Comprehensive 

Partnership in 2013 and the celebration of twenty years of diplomatic 

relations in 2015. Trade between the two countries has nearly tripled 

in the last seven years; it now exceeds $45 billion annually and will 

continue to grow. Close to 19,000 Vietnamese now study in the United 

States each year. The two countries cooperate on maritime security in 

the South China Sea, and U.S. Navy ships have begun making calls at 

Cam Ranh Bay, a deep-water harbor in central Vietnam.10 Freedom of 

navigation has been a U.S. foreign policy goal since the American Revo-

lution of 1776 and nowhere today is this goal more overtly challenged 

than in the South China Sea. Vietnam is the strongest partner for the 

United States in the region as it addresses this challenge. 
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The majority of Vietnamese who left the country in 1975 and later 

settled in the United States and became citizens. They and their chil-

dren and grandchildren now number some two million Americans, but 

many of them contribute to businesses and charitable causes in Viet-

nam and maintain family ties. Vietnamese Americans have a special 

opportunity and indeed a mandate to lead America out of the lingering 

legacy of Agent Orange. Vietnamese Americans’ insight into Vietnam 

and what it means to help gives them a powerful credibility in saying to 

other Americans: Agent Orange — let’s fix this; it’s a humanitarian con-

cern we can do something about. Indeed, America will only finally turn 

the corner on Agent Orange when Vietnamese Americans speak up and 

say to U.S. political leaders: Vietnam — it’s an important country. Let’s 

fix this now. It’s the morally right thing to do. 

Building on the two countries’ substantial accomplishments to date, 

we call on the United States and Vietnam to complete a joint humani-

tarian effort to resolve the legacy of Agent Orange/dioxin.

Vietnam and the United States could end the legacy of Agent 

Orange. It would require agreement by leaders at the highest level of 

each government. Vietnam would need to say to the United States that 

resolving this legacy is now among their highest priorities in the bilat-

eral relationship and state their expectations. The United States would 

need to consider the size and scope of the assistance to provide over a 

number of years.

In the absence of such a settlement, the present system of American 

annual appropriations needs to continue. 

In this case, the two governments should create a joint multiyear 

plan or framework agreement for bilateral cooperation and a joint com-

mission to oversee its implementation. The joint commission would 

meet twice a year with official and non-official members from each 

country. Former Deputy Prime Minister Vu Khoan has urged that 

future deliberations focus on what should be done to close the Agent 

Orange legacy rather than when it will be closed. The two governments 

already agree the next step for cleanup is to remediate the Bien Hoa 

Air Base. The multiyear plan can incorporate these actions. It should 

also establish a common understanding and agreement on the criteria 
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and standards for allocating American in-kind services to children and 

young adults with disabilities and their families and to building capaci-

ties for continuing services to these groups once the foreign assistance 

has ended. It would also spell out priorities for possible assistance for 

reproductive health services, newborn screening and infant healthcare. 

The plan would provide a framework for the contributions of other 

donors and become the basis for closer cooperation with the govern-

ment of Vietnam and Vietnamese nongovernmental organizations.

In addition, the two governments should fund and launch a multi-

year program of scientific research on the long-term impacts of dioxin 

on human health and well-being. Vietnam is already a leader in epide-

miological, genetic and environmental studies of dioxin, and its presen-

tations of findings have attracted worldwide scientific attention at the 

annual International Symposium on Halogenated Persistent Organic 

Pollutants. However, research capacity is still limited in relation to the 

need for better scientific understanding of the nature and impact of 

dioxin and other environmental pollutants.

There are several positive steps that each government can take on its 

own that will ensure the effectiveness of their joint efforts. 

For the United States:

 ● Since 2007, the U.S. Congress has appropriated increasing 

amounts for disabilities assistance and dioxin remediation in 

Vietnam. To maximize the permanent impact of this U.S. assis-

tance to Vietnam, the president’s annual budgets for USAID and 

the Department of Defense should include the funding neces-

sary to continue these important programs. 

 ● Disabilities assistance should focus on the most heavily sprayed 

provinces and the most severely disabled people living in those 

places. 

 ● U.S. disability assistance programs should aim for permanent 

improvements both in the lives of Vietnamese with disabilities and 

in the capacities of local government to provide services to them. 
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 ● The State Department and USAID should seek out and actively 

encourage other bilateral donors as well as American and other 

foreign corporations in Vietnam to support health and disabil-

ity projects through their development assistance and corporate 

philanthropy programs.

For Vietnam: 

 ● The government, in particular the Ministry of Defense and the 

Bien Hoa Peoples Committee, should immediately collect and 

destroy fish and other aquatic animals in all lakes on the Bien 

Hoa Air Base and all dioxin-contaminated lakes outside the air 

base and prevent their reintroduction.

 ● The government should issue one decree that applies to all 

Agent Orange victims equally and provides benefits that are 

consistent, comprehensive and long term. 

 ● The decree should define Agent Orange victims as people with 

diseases and disabilities related to dioxin and who live or have 

lived in sprayed or dioxin-contaminated areas. This provision is 

approximate and humanitarian, but it is still the best approach 

in light of current scientific understanding and practical reali-

ties. It is also the approach the U.S. government uses toward its 

veterans. 

 ● The government should review the structure, responsibilities 

and authority of collaborating agencies to ensure effectiveness. 

Specific tasks assigned to ministries, sectors and relevant agen-

cies should be incorporated in one decree on the remedy for 

Agent Orange impacts on Vietnam. 

 ● The government should consolidate existing information on peo-

ple with disabilities, their situations and their needs, for every 

district and province, beginning with the heavily sprayed prov-

inces. Then it could be made available to donors to inform deci-

sions on programs and the overall levels of required resources. 
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 ● The government should publish an annual report of expendi-

tures on dioxin remediation, social services and allowances for 

people with disabilities, including those impacted by dioxin, and 

related costs. Such information would highlight the Vietnamese 

government’s leading role in addressing these challenges and 

would help encourage a more generous response from U.S. pol-

icy makers. 

 ● The government should bring the Agent Orange issue before the 

annual meeting of the official Vietnam Development Forum to 

call for donors’ support for health and disabilities projects in 

their programs of development assistance.

Some actions are not helpful to progress and should be discontin-

ued. These include characterizing Vietnamese as “Agent Orange vic-

tims” when their health status or disability does not meet the criteria 

laid down by the Ministry of Health. Disability has many causes, and 

only about 15 percent of Vietnamese with disabilities can trace their 

disability to indirect exposure to dioxin. Another is describing the 

Agent Orange legacy as huge, unmanageable and long lasting, which 

ignores or minimizes the progress the two governments have achieved 

together since 2007. While there will never be a complete resolution of 

the diverse impacts of dioxin exposure, it is possible to make substan-

tial progress through sustainable programs of services to the severely 

disabled and cleanup of dioxin-contaminated soils.

Another candidate for discontinuation is further legal challenges 

in the courts. On the one hand, Vietnam has asked the U.S. govern-

ment to help overcome the consequences of Agent Orange, but on the 

other, Vietnam has sued the U.S. chemical companies. These activities 

are contradictory and counterproductive. It is an oversimplified notion 

that they create pressure on the U.S. government to help Vietnam. It is 

more likely that they trigger adverse reactions from some U.S. govern-

ment agencies. Lawsuits in the United States and other countries did 

lead to widespread international understanding that Agent Orange has 

a continuing legacy in Vietnam. However, they have not produced a 

solution to what is essentially a political and humanitarian issue.
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C H A P T E R  O N E

Is There Still Dioxin Pollution 
in Southern Vietnam?

Vietnamese and foreign scientists have for many years tested soils and sedi-

ments for dioxin in the areas sprayed in the 1960s and at former U.S. military 

bases in southern Vietnam. While they have found dioxin, it exists today at 

levels below, and often substantially below, established thresholds for cleanup. 

Dioxin is present at levels requiring remediation in soils and sediments at the 

three former American bases at Bien Hoa, Da Nang and Phu Cat. At Bien 

Hoa and Da Nang, scientists have also found elevated dioxin levels in the 

blood of airport workers, fishermen and people consuming fish raised at the 

airport. Remediation of dioxin at Phu Cat is finished, and Da Nang will be 

finished in 2018. The Bien Hoa Air Base and the lakes surrounding it, how-

ever, remain heavily contaminated. Authorities need to stop the further use of 

those lakes for raising fish and ducks. 

W
hat is the fate of the dioxin that contaminated Agent Or-

ange and other military herbicides used in southern Viet-

nam now over fifty years ago? Does it still threaten public 

health, and if so, what is being done about it? We examine the evidence 

and the outcomes for the heavily sprayed provinces themselves and for 

the former American military bases where the herbicides were stored 

and mixed and then loaded onto spray planes, and for the Vietnamese 
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today who are living nearby. We then discuss other sources of dioxin 

contamination and how Vietnam is managing them.

Vietnamese scientists and their foreign partners have prioritized 

the heavily sprayed provinces as the most likely sites of residual dioxin 

from Agent Orange and related herbicides. Over seventeen years, from 

1993 to 2010, in the numerous studies reported below as well as others, 

the scientists analyzed thousands of samples of soil and sediment and 

hundreds of samples of fish and other animals as well as human blood 

and breast milk.

In almost all cases measured, dioxin levels in sprayed areas were 

below, and often substantially below the government of Vietnam’s 

established thresholds of 120 ppt TEQ (parts per trillion toxic equiv-

alent) for residential soils in rural areas and 150 ppt TEQ for pond 

and lake sediments. (An explanation of these terms can be found in 

Appendix 1.)1 In some instances, dioxin could not be detected at all. 

The only exceptions were several soil samples in one area of Sa Thay 

District in Kon Tum Province.2 Dioxin residues from Agent Orange are 

not a direct threat to anyone living and working in or visiting virtu-

ally all areas of Vietnam today. Sunlight has long ago broken down any 

dioxin remaining in the surface of soils, and many years of rainfall have 

dissipated the remaining dioxin in soils, and sediments.

Scientists also prioritized former U.S. military bases, hypothesizing 

that dioxin-contaminated hot spots or point sources of contamination 

would be identified where the toxic chemicals were handled, stored and 

used continually over a long period of time.3 Results show that of the 

many former military installations, only three have levels of dioxin con-

tamination that exceed Vietnamese thresholds. These are the airports at 

Phu Cat, Da Nang and Bien Hoa, where contaminated soils and sediments 

have been contained (Phu Cat) or are in the process of being remedi-

ated (Da Nang and Bien Hoa). The high levels of dioxin in the blood 

and breast milk of people who worked on the airport in Da Nang and 

people who are consuming fish, ducks, snails and other aquatic animals 

produced on the Bien Hoa Air Base remain a matter of great concern.

Persistent organic pollutants (POPs), of which dioxin is one, have 

many potential sources in the industrializing economy of modern 
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Vietnam. The Vietnam Environmental Administration has developed 

technical capacities and introduced regulatory standards for detecting 

and cleaning up pollutants in the future.

Dioxin Threshold Levels
Many countries have established threshold levels for dioxin in soils by 

type of use and for sediment in water bodies. Dioxin in excess of these 

thresholds triggers assessment and remediation. The table shows these 

threshold trigger levels for Vietnam,4 Japan and the United States.5

Soils that are used for production of food and timber, or with which 

people have frequent contact, have the lowest thresholds. Stream and 

pond sediments are soils found in freshwater at the bottom of streams 

and ponds and in marine environments. Sediments have the potential 

to release dioxin into the food chain and dioxins tend to bio-accumulate 

up the food chain and can be found in the tissues of humans.6 Com-

mercial and industrial use soils include soils at airports and air bases. 

Government of Vietnam regulations require remediation of areas that 

exceed the above limits. In addition, commercial use soils contain-

ing dioxin in the range of 500 to 1,200 ppt TEQ and sediments in the 

range of 50 to 150 ppt TEQ require continuing monitoring. The Viet-

nam threshold levels are similar to other international standards and 

are therefore the standard by which to judge the significance of dioxin 

residues remaining from the spraying of Agent Orange.

Table 1.1. Dioxin Threshold Levels 

Soils & Sediment Vietnam Japan United States
Annual cropland soils 40 ppt TEQ N/A N/A

Forests & perennial treeland soils 100 ppt TEQ N/A N/A

Rural residential use soils 120 ppt TEQ N/A 50 ppt TEQ

Stream & pond sediments 150 ppt TEQ 150 ppt TEQ N/A

Urban residential use soils 300 ppt TEQ N/A 51 ppt TEQ

Recreational use soils 600 ppt TEQ N/A N/A

Commercial/ industrial use soils 1,200 ppt TEQ 1,000 ppt TEQ 730 ppt TEQ

Note: ppt: parts per trillion/TEQ: Toxicity equivalent
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Sprayed Areas in the South
Vietnamese scientists have collaborated with scientists from Canada, 

Japan, Germany, the Czech Republic, New Zealand and the United 

States since the 1990s to investigate and assess the levels of residual 

dioxin in Vietnam. They prioritized the areas that had been heav-

ily sprayed based on herbicide spray maps and data from the United 

States Department of Defense. Analyses by Westing (1976),7 Schecter 

(1995)8 and Stellman (2003)9 contributed significantly to understand-

ing what became of the dioxin in Agent Orange.

From 1961 through 1970, U.S. forces used an estimated 73,780,253 

liters (or about 19.5 million gallons) of herbicides10 to defoliate coastal 

mangroves, clear inland forests and vegetation around roads, railroads, 

power lines, canals and military bases, and to destroy crops. These tactics 

were intended to deprive opposition forces of natural cover and to reduce 

the food supplies available to them. Nearly all the herbicides were sprayed 

from C-123 aircraft. About 2 percent was used to clear vegetation around 

military bases with backpack sprayers, trucks and helicopters. 

Table 1.2. Stellman: Liters and percent distribution of herbicides sprayed in the 
Republic of South Vietnam, 1962-1971, by agent* and year of spraying.**

Year Purple Pink Orange White Blue Unstated Total Cumulative 
Percentage

1962 142,085 10,031 152,117 0.2%

1963 340,433 340,433 0.7%

1964 831,162 15,619 846,781 1.8%

1965 579,092 50,312 1,868,194 18,927 2,516,525 5.2%

1966 7,602,390 2,179,450 59,809 126,474 9,968,124 18.7%

1967 12,528,833 5,141,117 1,518,029 86,288 19,274,267 44.9%

1968 8,747,064 8,353,143 1,289,144 249,750 18,639,101 70.1%

1969 12,679,579 3,987,100 1,035,385 274,291 17,976,356 94.5%

1970 2,251,876 845,464 762,665 96,509 3,956,514 99.9%

1971 50,251 50,698 9,085 110,034 100.0%

TOTALS 1,892,773 50,312 45,677,937 20,556,525 4,741,381 861,325 73,780,253

Percent 2.6% 0.1% 61.9% 27.9% 6.4% 1.2% 100.0%

* Data do not include 947 l Dinoxol and 548 l Trinoxol sprayed during tests in 1961. 
** Data are taken from corrected HERBS file.
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Two-thirds of the total volume of herbicides — 47,621,022 liters — 

were contaminated with dioxin. These were the herbicides color coded 

Agents Orange, Pink and Purple. Operation Ranch Hand, the U.S. 

military’s code name for the spraying of herbicides in Southeast Asia, 

ultimately sprayed 1,679,734 hectares (or 4,150,713 acres) with these 

dioxin-contaminated herbicides, or about 15 percent of the area of 

Southern Vietnam. Over the nine years of the program, Ranch Hand 

sprayed many areas repeatedly.11 According to Stellman, “Among the 

hamlets with some population data, 3,181 were sprayed directly and at 

least 2.1 million but perhaps as many as 4.8 million people would have 

been present during the spraying.”12 

Target areas for Ranch Hand and the intensity of spraying in gallons 

per square kilometer are shown on the map on page 112.

The most intensively sprayed provinces are the areas where one 

would most expect to find residual dioxin today. From north to south 

they are: Quang Tri (Cam Lo and Gio Linh), Thua Thien-Hue (Aluoi), 

Kon Tum (Sa Thay), Binh Duong (Tan Uyen), Binh Phuoc (Bu Gia 

Map), Tay Ninh (Tan Bien), Dong Nai (Ma Da), Ho Chi Minh City (Can 

Gio) and Ca Mau. Vietnamese scientists have also assessed the levels 

of dioxin residues in the Nha Trang Bay and the estuary of the Saigon 

River. All these areas were highly affected, and they provide a more or 

less complete picture of the situation today in areas where dioxin resi-

dues may potentially remain from the war.

Cam Lo and Gio Linh, Quang Tri Province13

Quang Tri Province lies along the border between the South and the 

North of Vietnam during the war. At the time it was called the Demilita-

rized Zone (DMZ), and the struggles there were the fiercest. A total of 

2,852,843 liters of defoliants and herbicides, including 2,204,348 liters 

of Agent Orange, were sprayed over this area.

From 2000 to 2004, the Ministry of Health’s Committee for Inves-

tigating the Consequences of the Chemicals Used by the U.S. in the 

War in Vietnam (the 10-80 Committee), and the Vietnam-Russia 

Tropical Center collected and measured dioxin concentrations in a 

total of ninety-seven samples, including seventy soil samples, fifteen 



24 •  S O N  &  B A I L E Y

sediment samples, two water samples and ten fish samples. The analy-

ses examined the level of TCDD in the soil samples. TCDD (2,3,7,8-tet-

rachlorodibenzo-p-dioxin) is the most toxic of the dioxin compounds. 

The toxicity of other dioxins is measured in relation to TCDD. When 

2,3,7,8-TCDD accounts for 80 to 100 percent of the toxicity equiva-

lent (TEQ) in the sample, it is presumptive evidence that the dioxin 

in the sample came from Agent Orange or one of the other herbicides 

used in Operation Ranch Hand. The soil-sample levels of TCDD ranged 

from non-detectable levels to a maximum of 10.4 ppt TEQ; in the sedi-

ment samples dioxin ranged from non-detectable levels to a maximum 

of 3.4 ppt TEQ; no dioxin was found in the water samples. For the fish 

samples, the level of TCDD ranged from 0 to a maximum of 0.13 ppt.

Aluoi District, Thua Thien-Hue Province

Aluoi District is a valley lying along the border with Laos in the moun-

tains west of the city of Hue. A reported 4,532,729 liters of defoli-

ants and herbicides, including 3,445,604 liters of Agent Orange, were 

sprayed over this area.

From 1996 to 1999 the 10-80 Committee and Hatfield Consultants 

collected 101 soil samples, twenty sediment samples and nineteen  fish 

samples and tested them for dioxin. The greatest concentration, 877 ppt 

TEQ, was in two soil samples from the former U.S. Army air base in the 

valley at A So (referred to as Ashau by the United States). Two other 

former air bases showed lower concentrations — the average sample 

concentration at Aluoi Air Base for nine samples was 12 ppt TEQ and 

the average for seven samples at Ta Bat Air Base was 13 ppt TEQ. Of 

the twenty sediment samples, the average concentration of TCDD was 

5.6 ppt TEQ. The average concentration of TCDD in nineteen samples 

of grass carp fat analyzed was 16.1 ppt. The 10-80 Committee and 

Hatfield also collected and analyzed human blood and breast milk and 

found dioxin. They were thus able to show the chain of contamination 

from soils and sediments to fish to people.
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Sa Thay, Kon Tum Province

Kon Tum Province is a mountainous area in central Vietnam east of the 

junction of the borders of Laos and Cambodia. On August 10, 1961,14 

the U.S. military first tested the use of herbicides with spraying flights 

along Highway 14, from Ngoc Hoi District across Sa Ly Hill and up 

to the northern area of Kon Tum Town, the provincial capital. In the 

ensuing decade, 3,921,047 liters of defoliants and herbicides, including 

2,861,154 liters of Agent Orange, were sprayed on Kon Tum, mostly in 

Sa Thay and Ngoc Hoi Districts.

The Vietnam-Russia Tropical Center in 2003 analyzed fourteen 

samples of soil and six samples of sediments from Sa Nhon commune, 

in Sa Thay District, but did not detect dioxin in any of these samples.

Le Xuan Canh and colleagues of the Vietnam Academy of Science 

and Technology took fifteen samples of soil and sediments in three 

areas in 2010. These were a very heavily sprayed area, Sac Ly (Sa Thay 

District, Kon Tum Province), a less sprayed area, Cha Val, (Nam Giang 

District, Quang Nam Province) and, as a control, Chu Mon Ray (Kon 

Tum Province), where there was no spraying. TCDD concentrations 

in soil samples from the foot of the mountain ranges in Sac Ly ranged 

from 482 to 845 ppt TEQ, and the sediment samples ranged from 135 

to 619 ppt TEQ. The concentration of TCDD in the sediment of Cha Val 

ranged from 107 to 430 ppt TEQ. Dioxin was measured at 345 ppt TEQ 

in soil samples from Chu Mon Ray, where there was no spraying.

These three areas of Kon Tum Province call for further investigation.

Tan Uyen and Phu Giao, Binh Duong Province

Binh Duong Province, an area of lower-lying hills, lies to the north 

of Ho Chi Minh City. The province was heavily sprayed during the 

war, receiving 5,476,469 liters of defoliants and herbicides, including 

2,557,908 liters of Agent Orange. 

In 2000, the Vietnam-Russia Tropical Center collected nineteen 

samples of soil in Binh My commune that showed an average dioxin 

concentration of only 14 ppt TEQ. Four soil samples in Chanh My com-

mune showed a dioxin concentration level of 5.6 ppt TEQ. The fourteen 
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samples of fish from these two communes contained dioxin levels of 3 

to 4 ppt TEQ.

In another study, scientists at the Vietnam Institute for Tropical 

Technology and Environmental Protection collected thirty-six soil 

samples and four sediment samples in 2009 from Tan Uyen and Phu 

Giao Districts. The level of dioxin in the soil samples ranged from 1 to 

27 ppt TEQ (4.8 ppt TEQ on average). In the four sediment samples, 

the dioxin concentration ranged from 1 to 5.3 ppt TEQ (2.5 ppt TEQ 

on average).

Bu Gia Map, Phuoc Long, Binh Phuoc Province

Some 9,420,722 liters of defoliants and herbicides, including 4,822,006 

liters of Agent Orange, were sprayed over Binh Phuoc Province during 

the war. Bu Gia Map and Dong Phu Districts were sprayed the most 

heavily.

The Vietnam-Russia Tropical Center tested sixteen soil samples, six 

sediment samples and two fish samples in 2003 from Duc Hanh com-

mune of Phuoc Long Town. The tests showed that the average dioxin 

concentration in the soil samples was about 1 ppt TEQ, the sediment 

samples approximately 1 ppt TEQ, and the fish samples less than 0.1 

ppt TEQ.

In 2010, Pham Van Thanh and colleagues of the Vietnam Institute 

for Geosciences and Mineral Resources (Ministry of Natural Resources 

and Environment) tested 153 soil samples from agricultural lands and 

forests in Bu Gia Map, finding TCDD levels from 0.4 to 8.6 ppt. 

Tan Bien, Dau Tieng, Tay Ninh Province

Tay Ninh was an especially heavily sprayed province: 5,238,098 liters 

of defoliant chemicals, including 2,210,483 liters of Agent Orange, were 

sprayed over Tay Ninh, mostly in Tan Bien and Tan Chau Districts. Dau 

Tieng Lake lies in Dau Tieng District of Tay Ninh and Hon Quan Dis-

trict of neighboring Binh Phuoc Province. The lake has a surface area of 

45.6 square kilometers and a volume of about 1.58 billion cubic meters 

and plays a very important role in providing water for household and 

irrigation activities in Tay Ninh and Binh Phuoc. 
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Matsuda (Japan) et al. (1993) tested fifty-four soil samples from 

areas around Dau Tieng Lake and found TCDD only in fourteen sam-

ples, ranging from 1.2 to 38.4 ppt TEQ (an average of 14 ppt TEQ).

The Vietnam-Russia Tropical Center took twenty-four soil samples 

from Tan Binh commune of Tan Bien District from 1995 to 1998 and 

found the average dioxin concentration to be 14 ppt TEQ. It also tested 

seven fish samples, which had an average dioxin level of only 3 ppt TEQ. 

The Vietnam-Russia Tropical Center took thirty-nine soil samples 

in 2000 from Don Thuan commune of Trang Bang District and found 

dioxin in thirty-two samples, with concentrations ranging from 1.4 to 

27.8 ppt TEQ (averaging about 7 ppt TEQ). It also tested six samples of 

sediments, which revealed dioxin levels from 5.8 to 13.2 ppt TEQ, and 

one fish sample, which had a dioxin level of 4.2 ppt TEQ.

Ma Da Forest and Tri An Lake, Dong Nai Province

Dong Nai was the most heavily sprayed province of all and was focused 

on the Ma Da Forest where the famous Military Base D was situated. 

The total amount of defoliants and herbicides sprayed over Dong Nai 

Province was reported as 9,440,115 liters, including 4,940,550 liters of 

Agent Orange. Tri An Lake was created with the construction of the 

hydropower dam on the Dong Nai River from 1984 to 1987. It is in 

Vinh Cuu District about 35 kilometers northeast of Bien Hoa City and 

has a surface area of about 323 square kilometers and a volume of 2,765 

billion cubic meters. Tri An Lake is a major source of fresh water for 

households and irrigation in Dong Nai and Binh Duong Provinces and 

part of Ho Chi Minh City.

Test results showed the average dioxin concentration in the soil to 

be 2.2 ppt TEQ, in the sediment at 2.9 ppt TEQ, and in small fish 1.3 ppt 

TEQ. They could not find dioxin in the four water samples taken.

The 10-80 Committee and Hatfield Consultants in 1997 tested three 

soil samples from Rang Rang and two sediment samples from Ba Hao 

Lake and found the dioxin level of soils samples ranging from 2.4 to 

20.3 ppt TEQ. The sediment samples had 2.6 and 8 ppt TEQ. Mai Tuan 

Anh and colleagues did not find TCDD in the seven soil samples they 

took from Rang Rang area in 2003.
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Mangrove forests in Can Gio, Ho Chi Minh City 
and Ca Mau Province

Can Gio District comprises the estuary of the Saigon River and lies 

50 kilometers from the center of Ho Chi Minh City. The Sac Forest in 

Can Gio was a heavily sprayed area. About 60,232 hectares of the total 

105,000 hectares of the forest area were sprayed with 3,776,650 liters 

of defoliants and herbicides, including 2,149,899 liters of Agent Orange.

Dr. Nguyen Duc Hue of Hanoi National University and the 10-80 

Committee tested seven soil samples from Sac Forest. The average level 

of TCDD was only 16 ppt TEQ (ranging from 0 to 45 ppt TEQ). Mat-

suda et al. (1993) tested sixteen soil samples from mangrove forests 

in Ca Mau, where all soil samples exhibited dioxin levels of less than 

1 ppt TEQ.

Nha Trang Bay and Saigon River Estuary

To further investigate the transfer of dioxin to the ocean, the Viet-

nam-Russia Tropical Center tested twenty-four samples of sediments 

at Nha Trang Bay in Khanh Hoa Province in 2002 and found TCDD 

in twenty-two samples ranging from 0.1 to 1.2 ppt TEQ. Two of the 

samples showed TCDD levels of 19.3 and 15.5 ppt TEQ (accounting for 

93.0 percent and 86.3 percent TEQ, which means they originated from 

Agent Orange).

Shiozaki and colleagues (2009) tested five sediment samples from 

the Saigon River estuary in 2009 and found an average TCDD level of 

2.5 ppt TEQ out of a total TEQ of 7.2 ppt. Their five sediment samples 

upstream in the Saigon River itself averaged less than 0.2 ppt TEQ out 

of a total TEQ of 1.3 ppt. Because the TCDD levels did not account for 

a high proportion of their respective total TEQs, the authors concluded 

that the dioxin in the estuary and river bottom had not originated from 

Agent Orange. 
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Former American military bases 
with dioxin below threshold levels

From 1996 to 1999, the 10-80 Committee and Hatfield Consultants 

Partnership of Vancouver, Canada, assessed the environmental fate of 

dioxin residues from the heavy spraying of the Aluoi Valley during the 

war. Aluoi is about 50 kilometers long north to south and is the west-

ernmost district in Thua Thien-Hue Province, lying along the border 

with Laos. In the course of the 10-80 Committee’s and Hatfield’s inves-

tigations, it became clear that dioxin levels in the soils and sediments in 

the valley were well below threshold levels except at the former Ameri-

can base at A So, as reported above.15

Based on these findings and the results of other sampling programs 

the 10-80 Committee and Hatfield conducted in sprayed areas across 

Vietnam, they proposed that dioxin existed at above-threshold levels 

primarily, if not exclusively, at other former U.S. military sites.16 From 

2002 to 2006 they evaluated 2,735 locations in southern Vietnam that 

the United States had used for military facilities, based on available pub-

lished information and archival research. They progressively narrowed 

the list to twenty-eight sites with potentially high levels of dioxin. From 

these they selected eighteen locations that archival information revealed 

were the framework of Operation Ranch Hand and potentially presented 

the highest risk to human health. The 10-80/Hatfield scientists visited 

each of the eighteen locations in 2004 and, on the basis of the informa-

tion gathered, selected seven for sampling and testing in 2005. 

Their study concluded that “Da Nang, Phu Cat and Bien Hoa airfields 

were identified as significant hot spots on the basis of dioxin levels 

recorded in soils/sediments.” They also analyzed samples from around 

the perimeters of the airfields at Pleiku, Nha Trang, Can Tho and Tan 

Son Nhut and inferred that these bases were not likely to be significant 

hot spots.17 Their preliminary conclusion has since been confirmed by 

analyses of samples taken inside these bases by the Ministry of Defense 

under a United Nations Development Program/Global Environmental 

Fund (UNDP/GEF) project, the results of which are reported in the 

following pages.
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Former Air Bases at A So, Aluoi and Ta Bat, 
Thua Thien-Hue Province

In 1996, the 10-80 Committee and Hatfield tested soil samples at these 

three former U.S. air bases. Two soil samples at A So Air Base had 877 

ppt TEQ, the highest levels found. The concentration in other soil sam-

ples at A So Air Base was only 94 ppt TEQ. The average level of TCDD 

in nine samples from Aluoi Air Base was 12 ppt TEQ. The average level 

of TCDD was 13 ppt in seven samples collected at the former Ta Bat 

Air Base.18

Pleiku Air Base, Gia Lai Province

In 2012, the Office of Committee 33 and the Vietnam-Russia Tropical 

Center collected seventeen soil samples from Pleiku Air Base at depths 

up to 40 centimeters. The highest level of TCDD concentration was 5.5 

ppt TEQ. Most of the other samples had TCDD levels less than 1 ppt 

TEQ.19

Vam Cong Air Base, An Giang Province

In 2012, the Office of Committee 33 collaborated with the Vietnam-

Russia Tropical Center and collected twenty soil samples from Vam 

Cong Air Base at depths up to 60 centimeters. Most samples had TCDD 

levels below1 ppt TEQ. The highest level of TCDD concentration was 

only 1.79 ppt TEQ.

Tan Son Nhat Air Base, Ho Chi Minh City

In 2008, the Vietnam Ministry of National Defense Chemical Com-

mand collected twenty-seven soil samples from the loading area for 

helicopters that were used for spraying. The highest concentration of 

TCDD was 1,097 ppt TEQ, and the second highest was 643 ppt TEQ, 

suggesting that other contamination may be present in the area and that 

further sampling is warranted. Most of the other samples had dioxin 

levels ranging between 1.1 and 10.0 ppt TEQ.
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Phan Rang Air Base, Ninh Thuan Province

In 2008, the Ministry of National Defense Chemical Command tested 

fifteen soil samples at Phan Rang Air Base. A few of the samples had 

levels of TCDD of 78.5 ppt TEQ or less. Most of the other samples had 

dioxin levels at or below 10 ppt TEQ.

Nha Trang Air Base, Khanh Hoa Province

In 2008, the Ministry of National Defense Chemical Command col-

lected three soil samples at depths up to 20 centimeters and one sample 

at a depth of 30 to 50 centimeters. Dioxin levels of these samples were 

50, 23, 22 and 9 ppt TEQ, respectively.

Tuy Hoa Air Base (today Dong Tac Airport), Phu Yen Province

In 2008, the Ministry of National Defense Chemical Command col-

lected four samples from various depths up to 1 meter. The highest 

level of dioxin found was 38 ppt TEQ. The other samples had dioxin 

levels of 2.6, 3.7 and 8.6 ppt TEQ.

Dioxin contamination at aircraft crash sites

During the war, aircraft spraying Agent Orange sometimes crashed on 

takeoff or landing or during their spraying missions. Little is known 

about the number and locations of such crashes and what became of 

the herbicide mixtures they were carrying. In 2008–2009, the United 

States and Vietnam excavated one crash site in Thua Thien-Hue Prov-

ince. Committee 33 subsequently tested twenty-one soil samples and 

seventeen sediment samples for dioxin. The highest level of dioxin 

found was 5.7 ppt TEQ, a level well below Vietnam’s threshold level for 

rural residential use soils.20 
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Three former American military bases 
with above-threshold levels of dioxin

The air bases at Bien Hoa, Da Nang and Phu Cat were the principal 

hubs for the Operation Ranch Hand spraying of southern Vietnam 

and the bases for the C-123 aircraft that were used for this purpose. 

The three air bases also served as bulk storage and supply facilities for 

Agent Orange and other Ranch Hand herbicides. The storage sites suf-

fered severe contamination because of the spillage of herbicides and 

the improper disposal of herbicide barrels, which were rarely com-

pletely empty. Dioxin residues accumulated and in the end contami-

nated 592,300 cubic meters of soil and sediment at these three sites. 

Eighty-five percent of these soils and sediments are at the Bien Hoa Air 

Base, 15 percent are at the Da Nang Air Base and 1 percent at Phu Cat. 

Remediation work has begun.

Bien Hoa Air Base, Dong Nai Province

Bien Hoa Air Base was the largest Operation Ranch Hand site and the 

dioxin contamination at Bien Hoa is the result of the handling, storage, 

mixing, loading and spillage of Agent Orange and other herbicides. At 

Bien Hoa, three large storage tanks were used for herbicide storage — 

one each for Agent Orange, Agent White and Agent Blue. Additional 

herbicide formulations also used at the air base included Agents Purple, 

Pink, Green and others.

According to United States Department of Defense data, the U.S. 

Army stored 170,000 barrels of herbicides, each containing 55 gallons, 

or 208 liters, at the base during the course of the war. Of these, 98,000 

barrels held Agent Orange, 45,000 barrels had Agent White and 16,000 

barrels contained Agent Blue. Agents Purple, Pink, Green and others 

were also stored at the base. Between December 1969 and March 1970, 

about 25,000 liters of Agent Orange and 2,500 liters of Agent White 

entered the soil at Bien Hoa, primarily through leaks from storage 

tanks. In 1972, U.S. contractors removed approximately 11,000 barrels 

of Agent Orange and other herbicides under Operation Pacer Ivy. The 

contents were incinerated near Johnston Island in the eastern Pacific 
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Ocean in 1978. Given the extensive use and storage of Agent Orange 

and other herbicides at this site, Bien Hoa Air Base is the largest and 

most complicated dioxin hot spot. 

Since 1990, Vietnam has conducted many projects to assess and 

analyze the level of dioxin contamination at Bien Hoa. The first soil 

sample collected was tested for dioxin at the Russian Academy of Sci-

ences and showed a level of TCDD of 59,000 ppt TEQ. In a study in 

the 1990s, Arnold Schecter reported dioxin levels in soils in Bien Hoa 

City and the air base that ranged from non-detectable to over 1 mil-

lion ppt TEQ, but it is not known where the samples were collected.21 

The Ministry of National Defense, the 10-80 Committee and the 

Office of Committee 33 then carried out more comprehensive studies 

in collaboration with Hatfield Consultants, funded by the government 

of Vietnam with the Ford Foundation and then the United Nations 

Development Program. 

The three principal contaminated sites within the air bases are Z1 in 

the south central part of the base (the former Operation Ranch Hand 

base), Southwest Area, located west of Z1 near the base boundary (the 

suspected herbicide storage area for Operation Pacer Ivy) and Pacer 

Ivy Area on the western end of the air base (used for re-drumming 

herbicides before export to Johnston Island in the Pacific). 

In 2009, the Ministry of National Defense isolated and excavated 

twenty-three heavily contaminated sites covering 4.7 hectares in the Z1 

area. A total of 94,000 cubic meters of soil was contained in a landfill. 

This included 3,384 cubic meters of soil from three plots that scientists 

from the Vietnam Academy of Science and Technology treated with a 

bioremediation technology they have developed.

The topography of the air base generally slopes to the south, and 

dioxin is most likely carried by runoff to lakes and ponds to the south-

east, south and southwest within the city. A study by the Bien Hoa 

Peoples Committee in 2011 found a concentration of 1,370 ppt TEQ in 

the sediment of Bien Hung Lake in the city center and 2,752 ppt TEQ 

in soil in Buu Long ward southwest of the air base.22 There are twenty 

lakes on and around the air base, and some are severely contaminated 

with dioxin. Sediment in one lake in the northeast area tested at 8,900 

ppt TEQ. Fat from tilapia fish in the Z1 Lake on the southern edge of the 
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base had a concentration of 1,440 ppt TEQ. Fat from fish taken from the 

Gate 2 Lake had a concentration of 1,520 ppt TEQ.23

In 2012 the Office of Committee 33 collaborated with the Ministry 

of National Defense and the United Nations Development Program/

Global Environmental Fund to map the boundaries of the hot spots, 

build a drainage system to capture rainwater runoff from contaminated 

areas, fence off contaminated land and lakes and place warning signs. 

They also prepared a master plan for the environmental remediation of 

Bien Hoa.

In 2016 the Ministry of Defense and the United States Agency for 

International Development (USAID) completed an environmental 

assessment of Bien Hoa to identify the extent and depth of dioxin-

contaminated soils and sediments, recommend interim mitigation mea-

sures and assess strategies and technologies for a major cleanup effort.24 

They collected more than 1,400 samples of soils and sediments — the 

largest sampling program so far undertaken in Vietnam. Their assess-

ment confirmed dioxin contaminated soils at the Z1, Southwest and 

Pacer Ivy areas and elevated dioxin concentrations in lake sediments 

in the Northwest and Northeast areas within the air base and outside 

the air base at Gate 2 Lake, Bien Hung Lake and in the drainage canal 

west of the Pacer Ivy Area. In the map of the Bien Hoa Air Base on page 

114, the red hatchings are the locations of dioxin contamination identi-

fied in previous studies and confirmed by the USAID study. The yellow 

lines delineate the known and potential areas of dioxin contamination.25

Applying the Vietnamese threshold levels for dioxin contamination, 

the 2016 assessment produced estimates of the volume of dioxin-

contaminated soils and sediments requiring treatment.

Table 1.3. Contaminated Soils and Sediments in Bien Hoa

Baseline Volume 
(m3)

Baseline with 
Contingency Volume (m3)

Soils 315,700 377,700

Sediments 92,800 117,600

Total 408.500 495,300
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The total volume of soil and sediment to be treated at Bien Hoa is 

495,300 cubic meters. This estimate includes a contingency factor to 

cover the possibility of more dioxin being discovered in the course of a 

future remediation project. The study then estimated the cost to treat 

495,300 cubic meters of soil and sediments using different techniques 

and combinations of techniques. Three of these techniques, their esti-

mated costs and the time needed to implement each of them are shown 

in the table below. Actual costs may vary as shown in the table below, 

depending on the amount of material that ultimately requires treatment 

and the time required to complete the remediation project.26

Passive landfill is the least costly technique. It requires the collection 

and long-term storage without treatment of all contaminated soils and 

sediments. Thermal conductive heating and incineration destroy dioxin 

by heating contaminated soils and sediments to very high temperatures. 

Thermal conductive heating, also known by its proprietary name of In-

pile Thermal Desorption, is the technique used to remediate the Da Nang 

Airport. Incineration is the most expensive technology. It could cost 

$800 million or as much as $1.4 billion and take eleven to fifteen years.27

Remediating the dioxin in Bien Hoa will be costly and complicated. 

Vietnam and the United States have not decided which technology to 

use, nor have the two governments identified sources of funding. Given 

the high costs for remediation, a combination of technologies may be 

employed, and the work may be conducted in phases. 

Table 1.4. Cost Estimates and Time Required to Remediate Soils &

Range

Technique Estimated Cost 
(USD Millions) -40% 

(USD 
Millions)

+75% 
(USD 

Millions)

Years to 
Completion

Passive Landfill $137 $82 $239 8-11

Thermal Conductive Heating $640 $384 $1,121 17-21

Incineration $794 $476 $1,389 11-15

Sediments in Bien Hoa
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In the meantime, the government of Vietnam must stop people from 

raising, selling and eating dioxin-contaminated fish from the sixteen 

lakes and ponds in and around the Bien Hoa Air Base. Investigations 

in 2009 and 2011, cited in the 2016 environmental assessment, have 

documented that whole fish, fish fat and fish muscle from these lakes 

and ponds contain dioxin at levels that exceed Vietnamese standards. 

Dioxin has also been found in blood serum and breast milk in the peo-

ple living in Bien Hoa. The highest concentrations are found in people 

who regularly consume tilapia and other fish species from the air base.28 

Despite information campaigns, fencing and warning signs and an offi-

cial ban on fishing enacted in 2010, people in Bien Hoa continue to fish 

and practice aquaculture in and around the air base. 

The government of Vietnam, in particular the Ministry of Defense 

and the Bien Hoa Peoples Committee, should immediately collect 

and destroy fish, ducks and other aquatic animals in all lakes on the 

air base and all dioxin-contaminated lakes outside the air base and 

prevent their reintroduction.

Da Nang Airport

Da Nang Airport was one of the key Operation Ranch Hand sites and 

was second only to Bien Hoa in terms of number of C-123 spray mis-

sions and volume of herbicides stored and used. The U.S. military 

stored 94,900 barrels of defoliants and herbicides, including 52,700 

barrels of Agent Orange. During Operation Pacer Ivy, it stored 8,220 

barrels of Agent Orange. There have also been multiple incidents of 

leakage, resulting in severe contamination of the soil.

The Vietnam-Russia Tropical Center conducted the earliest research 

on dioxin residues at the Da Nang airport in 1995. Subsequent studies 

were conducted by the 10-80 Committee (2003–2005) and the Office 

of Committee 33 (2006 and 2009) in collaboration with Hatfield Con-

sultants and funded by the Ford Foundation. In 2006 Vietnam started 

to cooperate with the U.S. Environmental Protection Agency in inves-

tigating dioxin contamination. The studies found dioxin concentra-

tions exceeding the threshold level in the areas where the spray planes 

were loaded and where the herbicide was mixed, as well as the former 
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herbicide drum storage area and in Sen Lake, downstream from these 

two locations. The samples that exceeded the allowable standard are 

shown as red or orange dots in the map on page 116. The dioxin levels 

in soil and sediment samples outside the airport were below the allow-

able limits. These areas therefore do not require remediation.29

Based on the 2003–2005 and 2006 studies, in early 2007 the Ford 

Foundation funded the Office of Committee 33 and the Ministry of 

Defense to immobilize the most contaminated soil with a heavy con-

crete slab covering the former Ranch Hand mixing and loading area,  

to construct interim facilities to capture and treat rainwater runoff 

containing contaminated sediments, to construct an airport perimeter 

fence to stop further public access to the hot spot and to end all fishing 

and agriculture in and around Sen Lake at the north end of the airport. 

Results from the 2009 study suggested that these interim mitigation 

measures reduced the potential dioxin exposure pathways for people 

living near the north end of the Da Nang airport.30

Drawing on this experience, USAID conducted an environmental 

impact assessment for Da Nang during in 2010-2011. On August 9, 

2012, USAID and the Ministry of National Defense of Vietnam broke 

ground on a project to clean up 72,900 cubic meters of contaminated 

soil and sediment at Da Nang Air Base. They chose a remediation 

technology called in-pile thermal desorption, which heats the soil to 

330 degrees Celsius inside a containment structure. Worker safety 

issues were addressed by mandatory use of personal protective equip-

ment. The project was originally scheduled to be completed in 2016. 

However, the amounts of contaminated sediment from the drainage 

ditch and adjacent wetlands were significantly larger than originally 

estimated. The amounts of dioxin in the wastewater and fumes from 

the thermal desorption technology were also larger than expected, 

and 240 tons of activated carbon were needed to remove it. The acti-

vated carbon has since been shipped out of Vietnam to Switzerland 

for treatment and disposal. For these reasons the remediation of the 

dioxin at the airport has taken longer than originally thought, and 

costs have increased. The facility at the Da Nang Airport is scheduled 

to treat its last round of dioxin-contaminated soils in late 2017 and be 
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decommissioned in 2018. In the end, the project remediated 90,000 

cubic meters of contaminated soils and sediments. The total cost is 

now expected to be $108 million.

In sum, the Da Nang project is both complex and the first to be done 

at such a scale in Vietnam. It is not uncommon for very large cleanup 

projects in other countries, including the United States, to underes-

timate the volume of contaminated materials and the cost and time 

required to remediate them. 

Phu Cat Air Base

Phu Cat Air Base is in a rural area of Binh Dinh Province, about 50 kilo-

meters northwest of the provincial capital, Qui Nhon. The air base was 

used to store 28,900 barrels of defoliants and herbicides, including 17,000 

barrels of Agent Orange. Beginning in 1999, Vietnam investigated dioxin 

residues at the air base and found the area contaminated with dioxin to 

be about 2,000 square meters. The highest concentration of dioxin just 

below the topsoil was 11,400 ppt TEQ; at a depth of 60 centimeters it was 

1,456 ppt TEQ and at 90 centimeters it was 926 ppt TEQ.

With additional data from the U.S. Department of Defense on Oper-

ation Pacer Ivy, the Office of Committee 33, together with the Vietnam-

Russia Tropical Center and Hatfield Consultants, carried out further 

research and identified an additional 400 square meters of dioxin-con-

taminated area, with an average level of 3,000 ppt TEQ. Some samples 

were as high as 89,879 ppt TEQ. In several lakes on the air base, the 

level of dioxin in the sediment ranged from non-detectable levels to 

127 ppt TEQ.

In 2012, the Office of Committee 33 and the Ministry of National 

Defense removed 7,000 square meters of dioxin-contaminated soil to 

a landfill at a remote site on the air base and used passive landfill tech-

nology to secure the site. The United Nations Development Program/

Global Environmental Facility funded the landfill. The Czech Republic 

paid Dekonta, a company based in that country, to provide equipment 

and training for Ministry of Defense staff at Phu Cat so they can con-

tinue to monitor the landfill. The landfill should be monitored every six 

months to ensure that no dioxin is escaping from the site.
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The following table summarizes the status of the three dioxin hot spots.31

Table 1.5. Dioxin Contamination at the Three Agent Orange / Dioxin Hot Spots 
in Vietnam

Bien Hoa Da Nang Phu Cat
Highest recorded levels of dioxin: 

in Soil 962,559 ppt TEQ 365,000 ppt TEQ 238,000 ppt TEQ

in Sediment 5,970 ppt TEQ 8,580 ppt TEQ 201 ppt TEQ
Total volume of contaminated 
soil & sediment 495,300 m3 90,000 m3 7,000 m3

Cleanup technology To be selected In-pile Thermal 
Desorption Passive landfill

Cost of clean up (foreign 
contribution)

$800 million 
(incineration)

$112 million 
(projected) $5 million

Cleanup completion date 2030 2018 2011

Cooperating agencies MOD & USAID MOD & USAID MOD/MONRE & 
UNDP/GEF

Among the three hot spots, the maximum soil dioxin TEQ was 

greatest at the Bien Hoa Air Base: 800 times the Vietnamese maximum 

acceptable level of 1,200 ppt TEQ. Soil dioxin TEQs at the other two 

sites exceeded this level by 200 to 300 times. Bien Hoa is by far the 

largest dioxin hot spot, with the volume of contaminated soils and sedi-

ments there five times that of Da Nang and Phu Cat combined. 

Dioxin and the Food Chain in Da Nang and Bien Hoa

The 10-80 Committee and Hatfield Consultants demonstrated with-

out doubt the food chain transfer of TCDD from contaminated soil to 

fish pond sediments to fish and duck tissues and then to humans as 

measured in whole blood and breast milk in their original study of the 

Aluoi Valley and in subsequent studies at the Da Nang and Bien Hoa Air 

Bases.32 Tables 1.7 and 1.8 on page 41 summarize their findings for the 

presence of TCDD in people who were living around the former A So 

Air Base in 1999–2001.

Studies conducted in 2009 on tilapia from Sen Lake at the Da Nang 

Airport found contaminant concentrations in fish fat as high as 8,350 

ppt TEQ, and other high readings in fish muscle (88.2 ppt TEQ), eggs 

(1,290 ppt TEQ) and liver (1,540 ppt TEQ), which all exceeded a Health 

Canada threshold of 20 ppt TEQ. In 2006, tilapia fat tissues analyzed 
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from Sen Lake also showed very high TEQ values (3,120 ppt). Fish sam-

pled from the rest of the lakes and ponds inside the Da Nang Airport 

generally remained below the Health Canada threshold.33 Sen Lake has 

since been drained and its contaminated fish and sediments have been 

treated as part of the Da Nang airport remediation project.

A study in 2010 found concentrations of TCDD in Bien Hoa Air 

Base tilapia consistent with those reported for Da Nang. Tilapia sam-

pled from all lakes and ponds inside and outside the air base had con-

centrations in fat tissue that exceeded applicable U.S. and international 

guidelines. The highest recorded level in fish fat was 4,040 ppt TEQ.34 

The proper way to protect the health of the public in Bien Hoa is to 

stop human consumption of tilapia as well as of other fish and aquatic 

animals, including ducks and snails, that are being raised and caught on 

the Bien Hoa Air Base. However, air base authorities have been slow to 

end the rearing and marketing of ducks and fish.

More than 90 percent of the human exposure to dioxins comes 

through the consumption of contaminated food. In the Vietnam con-

text this means fish, ducks, snails and other aquatic animals living in 

contaminated ponds and lakes. Dioxins are lipophilic and tend to be 

stored in fatty tissues with the result that the chemicals build up in 

blood and breast tissue and milk during lactation. Breast-fed infants are 

the most vulnerable part of the human population: the concentration of 

dioxin in breast milk can deliver more dioxin to an infant per kilo of 

body weight than children and adults get from other sources. 

Many countries have taken a standards/guideline approach to pro-

tect human health from dioxin exposure. Studies in Da Nang and Bien 

Hoa in 2009 and 2010 applied these guidelines to assessing dioxin lev-

els in human blood and breast milk.

Table 1.6. Dioxin Threshold Levels

Level of 
Dioxin in: Guideline Amount Explanation

Whole blood 3-7 pg/g (lipid) TCDD 3-7 pg/gram is the typical range in the general population    
of industrialized countries and rarely exceeds 10pg/g

Blood serum 30 ppt TEQ 30 ppt is equivalent to a chronic intake of 4 pg/kg/day

Breast milk 30 ppt TEQ 30 ppt is equivalent to the WHO Tolerable Daily Intake 
guideline of 4 pg TEQ/kg body weight/day
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The studies documented elevated dioxin levels in airport workers, 

fishermen and people consuming fish cultivated on the airport grounds 

as summarized in the following two tables.35

Whole blood dioxin (TCDD) levels from Da Nang residents ranged 

from a minimum of 1.7 to 1,340 ppt TCDD and well over a majority had 

levels that exceeded the threshold. Working on the airport significantly 

increased blood TCDD and TEQ and many samples showed a high ratio 

of TCDD to TEQ, indicating the dioxin originated from Agent Orange 

or other herbicides. Serum dioxin levels for Bien Hoa air base workers 

ranged from 19.3 to 2,020 pg/g lipid basis. TEQ concentrations in all 

but one sample exceeded the WHO standard of 30 ppt. The three high-

est levels of TEQ were found in individuals who harvest fish and lotus 

plants from the Bien Hoa Air Base. Their dioxin levels were more than 

35 times the threshold level.

Table 1.7. Dioxin Concentrations in Human Blood (Da Nang and Bien Hoa)

Da Nang Bien Hoa

Average Concentrations across Samples

101 whole blood samples - 2009 42 blood serum samples - 2009

TCDD ppt TEQ ppt TCDD ppt TEQ ppt

Mean 59 96.4 Mean 181.5 197.9

Median 10.4 50.7 Median 67.75 82.9

Five Highest Concentrations of Dioxin in Individuals

TCDD ppt TEQ ppt TCDD ppt TEQ ppt

Male 1340 1410 Male 1970 2020

Male 1150 1220 Female 1130 1150

Female 785 893 Male 1040 1080

Female 589 696 Male 327 347

Female 567 662 Male 322 343
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Da Nang Bien Hoa

Average Concentrations across Samples

15 samples- 2009 22 samples- 2010

TCDD ppt TEQ ppt TCDD ppt TEQ ppt

Mean 22.2 39.1 Mean 6.5 11.6

Median 5.1 20.8 Median 2.7 7.5

Five Highest Concentrations of Dioxin in Individuals

TCDD ppt TEQ ppt TCDD ppt TEQ ppt

Female 232 263 Female 30.3 39.6

Female 24.4 53.2 Female 13.8 31.8

Female 23.6 45.8 Female 22.5 28.6

Female 6.76 42.4 Female 9.85 14

Female 7.0 29.8 Female <12.3 13.7

Table 1.8. Dioxin Concentrations in Human Breast Milk (Da Nang and Bien Hoa)

All breast milk samples exhibited TEQs that exceeded the World 

Health Organization’s Tolerable Daily Intake guideline of 4 pg TEQ/kg 

body weight/day. On average, the TCDD concentrations in breast milk 

samples from Da Nang were higher than the samples analyzed from 

Bien Hoa. A milk sample from a Da Nang Air Base worker had the high-

est level of dioxin — 232 ppt TCDD (263 ppt TEQ). She had consumed 

fish laden with dioxin from the sediments in Sen Lake on the north 

end of the Da Nang airport. The maximum level in Bien Hoa — 30.3 

ppt TCDD (39.6 ppt TEQ) — was detected in a twenty-nine-year-old 

mother who was breast-feeding her second child.  

Dioxin from other sources

In 2012–2013, the Office of Committee 33 collaborated with the Viet-

nam-Russia Tropical Center and the Dioxin Laboratory of the Vietnam 

Environment Administration to do research on dioxin emissions at 

a number of cement and steel factories and several waste treatment 

plants.36 The results showed that in some of the areas investigated, the 

amount of dioxin in wastewater and in the atmosphere exceeded the 

allowed standard, sometimes substantially.
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In Bien Hoa, Nguyen Hung Minh and colleagues researched the 

emission of dioxin in 2015 from two industrial waste treatment plants.37 

The samples of emitted fume were collected using the isokinetic tech-

nique, consistent to Method 23 of the U.S. Environmental Protection 

Agency. Fly ash samples were collected from the dust-gathering units. 

Wastewater samples were collected from the aerated water treatment 

tanks (no disposal). Some soil samples from near the waste treatment 

plant were also collected for dioxin testing.

The researchers found that dioxin levels in the air emitted at one 

of the waste treatment plants ranged from 10.3 to 34.4 ng TEQ/Nm3, 

the concentration of polychlorinated dibenzodioxins (PCDDs) and 

polychlorinated dibenzofurans (PCDFs) in gas emissions, expressed 

as nanograms (ng) of dioxin toxic equivalent (TEQ) per normal cubic 

meter (Nm3). The level at the other plant ranged from 0.967 to 4.95 

ng TEQ/Nm3. Both these levels are higher than the permitted lev-

els in both Vietnam (1.2 ng TEQ/Nm3) and the European Union 

(0.1 ng TEQ/Nm3). Soil samples at the plants had an average dioxin 

level of 391 ng/kg. In fly ash samples, the level of dioxin was as high as 

2,755 ng TEQ/kg, which also exceeds Vietnamese standards.

Nguyen Hung Minh and colleagues also analyzed samples of plant air 

emissions from a steam-generating incinerator at a Bien Hoa paper fac-

tory.38 The result was that the level of dioxin in the air emissions was 

0.4 to 1.1 ng/TEQ/Nm3 (lower than Vietnamese standard), the level of 

dioxin in furnace treatment water was 0.148 to 0.156 ng/TEQ/L and the 

level of dioxin in the produced dust was relatively low at 38.8 ng/TEQ/kg.

Similar studies were carried out in Da Nang. Research showed that 

the dioxin levels at the waste treatment facility in Da Nang ranged from 

5.1 to 7.5 ng/TEQ/Nm3, exceeding the Vietnamese standard. In soil sam-

ples collected here, the level of dioxin varied from 316 to 583 TEQ/g.

Another study by Committee 33 in areas that were never sprayed 

with Agent Orange found levels of dioxin in chicken and pork that 

exceeded allowable levels in the European Union.39 Though still small 

in number, such studies provide strong warnings of dioxin contamina-

tion from other sources in Vietnam.

Nguyen Hung Minh and colleagues in 2014 also studied the differ-

ence between dioxin originated from defoliants and herbicides and 
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dioxin from other sources. The key difference was that the proportion 

of TCDD in defoliant and herbicide dioxin samples was at a high or very 

high level (50 percent to 90 percent).40

Dioxin management in Vietnam

The establishment of the 10-80 Committee in 1980 and the Office of the 

National Steering Committee for the Overcoming of the Consequences of 

Toxic Chemicals Used by USA in the War in Vietnam (Committee 33) in 

1999 demonstrated the concern and commitment of Vietnam in research-

ing and treatment of the effects of defoliant dioxin. In 2004, Vietnam joined 

the Stockholm Convention on Persistent Organic Pollutants (POPs).

In June 2014, the Vietnam National Assembly approved the Law on 

Environment Protection, which took effect from January 1, 2015. Arti-

cle 61, Item 4 provides that: “Land areas containing soil and sediment 

exposed to the dioxin agent which is derived from the herbicide used 

in the war time, remains of plant pesticides and other hazardous sub-

stances must be investigated, assessed, restricted and disposed in order 

to meet the required standards set out in the environmental protection 

regulations.” The law directs the government to provide detailed regu-

lations on this issue, and this task has been assigned to the Ministry of 

Natural Resources and Environment. The ministry is to take the lead 

and coordinate other ministries and provincial People’s Committees to 

organize research and recovery from the consequences of the defoliants 

and herbicides, as specified in the decree on the organization, mandates 

and functions of the Ministry of Natural Resources and Environment.

Vietnam now has two high-standard dioxin testing laboratories, 

with results cross-checked by dioxin testing laboratories in Germany 

and Japan. The two laboratories are the Dioxin Laboratory of the Viet-

nam Environment Administration, which was built with funding from 

the Bill and Melinda Gates Foundation and Atlantic Philanthropies, and 

the Dioxin Laboratory at the Vietnam-Russia Tropical Center. Several 

other research, training and service centers in Hanoi, Ho Chi Minh City 

and Can Tho are also equipped with modern facilities for dioxin testing.
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C H A P T E R  T W O

Who Has Been Exposed 
to Agent Orange/Dioxin, and 
How Many Victims of Agent 

Orange Are There in Vietnam?

Not everyone who was living in the sprayed areas was exposed to dioxin, nor 

is it possible to definitively enumerate the individuals who were exposed or 

know the frequency, duration and intensity of their exposure, the resulting 

levels of dioxin in their bodies or the consequences for their future health and 

offspring. For these reasons, it is impossible to determine the actual numbers 

of Agent Orange victims in in Vietnam. Nevertheless, at the population level 

we see the consequences of dioxin for the Vietnamese in terms of ill health, 

shortened lives and birth defects. Some 10 percent to 15 percent of all Viet-

namese with disabilities are Agent Orange victims. They are primarily living 

with mobility impairments and mental disabilities rather than hearing, vision 

or speech problems. Their disabilities affect them severely.

C
onsideration of these questions must begin with several facts. 

 ● Agent Orange and several other herbicides contaminated 

with dioxin were brought to Vietnam by the United States 
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and used there and in adjacent border areas in Laos and Cambo-

dia during the Vietnam war. Little is known about the spraying in 

these neighboring countries. In Vietnam there are different fig-

ures on the total amount of dioxin dispersed. The lowest figure, 

estimated by Jeanne Mager Stellman and colleagues, is 366 kilo-

grams of dioxin.1

 ● The dioxin levels in the blood of people living in heavily sprayed 

areas of the south (Da Nang and Thua Thien-Hue) were sig-

nificantly higher than levels in people living in the north (Hai 

Phong).2

 ● The dioxin residue in the blood and breast milk of those who 

were exposed to it at the former American air bases at Da Nang 

and Bien Hoa is of the type found in Agent Orange and several 

of the other herbicides that were used; the source of the dioxin 

has been confirmed to be from Agent Orange and several of the 

color-coded herbicides.3

 ● Dioxins are some of the most toxic substances that humans have 

ever discovered or created. 

 ● Research institutes in Vietnam and the United States have car-

ried out several epidemiological studies on the possible effects 

of dioxin exposure on human populations. In the Vietnam study 

of 47,000 war veterans, the incidence of diseases in those with 

a history of high exposure to dioxin was found to be statisti-

cally significant compared to the control group with no history 

of exposure to dioxin.4 The U.S. Air Force Health Study com-

pared morbidity, mortality and reproductive health outcomes 

from 1982 to 2002 for 1,047 servicemen who conducted spray-

ing missions under Operation Ranch Hand with 1,223 Air 

Force crew and maintenance staff who flew C-130 aircraft else-

where in Southeast Asia from 1962 to 1971. The study found 

little evidence of a connection between serum dioxin levels and 

increased morbidity. It did show an increased risk of mortality 

from all causes for Ranch Hand participants, particularly ground 

crew, relative to the group of other Air Force personnel.5
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Scientific studies have not yet explained the physiological processes 

within the body by which dioxin may lead to diseases, often later in life, 

or birth defects in following generations. At the level of the individual 

case, we cannot confirm that the diseases are caused by dioxin. How-

ever, future research may further develop our understanding.

For example, the Institute of Genome Research, directed by Associ-

ate Professor Nong Van Hai of the Vietnam Academy of Science and 

Technology, carried out some research projects on gene mutations in 

people with elevated dioxin concentrations in the blood from 2000 to 

2015. Professor Hai and his colleagues have detected changes in Genes 

P53, Cyp1A1, AhR and MSH2 in the families of the veterans who have 

a history of exposure to dioxin. (They lived in areas sprayed with Agent 

Orange and had elevated levels of dioxin in the blood.) In the five fam-

ily histories they studied, they found 17 mutations in Gene P53, 8 muta-

tions in Gene Cyp1A1, 31 mutations in Gene AhR 31 and 6 mutations 

in Gene MSH 2-E13. These mutations alter the amino acids related to 

some cancers.

This is a new discovery of gene mutations in people exposed to dioxin, 

but people can ask the question whether there are other factors (physi-

cal, chemical or biological) that can cause similar mutations and whether 

we have excluded these factors. The answer is deadlocked: We are not 

sure about the scientific evidence about the harmful effects of dioxin on 

these people. Dioxin and ill health is similar to the case of cigarettes and 

disease, although dioxin is much more toxic than the chemicals found in 

cigarette tobacco. Tobacco companies are required to print warnings on 

cigarette packages that smoking causes lung cancer and heart disease. 

But there are cases of people with lung cancer who never smoked and 

of those who smoke but have never gotten lung cancer. Therefore, the 

determination of victims of Agent Orange needs to follow the methods 

used for showing that use of tobacco causes lung cancer.

Dioxin from Agent Orange or any other source can enter the 

human body in four ways: through the digestive tract from eating cer-

tain foods contaminated with dioxin, by inhaling dioxin-laden dust, 

through the skin if it is broken and, for infants, by ingesting breast milk 

from a mother who has absorbed dioxin through one of the first three 
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routes. Of these four routes, the first — exposure from eating dioxin-

contaminated foods — is the most common.

People who were living in the areas sprayed with Agent Orange dur-

ing the 1960s or who later worked on or lived near a handful of former 

U.S. military air bases may have been exposed to dioxin in the soil or 

acquired it by eating food grown in nearby dioxin-contaminated soils or 

ponds. If food from these areas were sold elsewhere, those consumers 

could also be exposed. Moreover, people who live downstream of the 

sprayed areas could still be affected by dioxin-contaminated sediments 

mobilized during heavy monsoon rains and transported downstream. 

All these factors mean that it is difficult to specify with any certainty 

who may have been exposed.

Moreover, simple residence in the provinces that were sprayed at 

the time of the spraying is not certain proof of exposure. Proof would 

require substantiation that dioxin contaminated the environment in a 

particular locale and that the level of dioxin was sufficient to affect the 

health of the people living there. It is not possible today to measure 

dioxin concentrations that may have existed in the soil and in food in 

Vietnam a half century ago. Historical data with such broad coverage 

do not exist. Moreover, it is not feasible to collect such kinds of data in 

every locality in Vietnam today.

In consequence, to claim that everyone living in the sprayed areas 

before 1972, or 1975, was exposed has no scientific basis. The definition 

of who was exposed to dioxin is thus a very broad one. For example, the 

U.S. Department of Veterans Affairs considers that all American vet-

erans who were anywhere in the south of Vietnam between 1961 and 

1975 and who later developed a listed disease or medical condition are 

presumed to have been exposed. This definition of presumed exposure 

is both pragmatic and humane.

Some people believe that blood samples must be analyzed for dioxin 

to determine who has been exposed. This is only true for those who 

have been recently exposed to dioxin. Although many people were 

exposed to dioxin in the 1960s, the body gradually eliminates it. The 

half-life of dioxin is 7.6 years,6 meaning that half of it is gone from 

the body within this period. The remaining concentration gradually 



F R O M  E N E M I E S  T O  PA R T N E R S  •  49

decreases to low or undetectable levels, but the effects of dioxin in the 

body remain. Therefore, a person may have been exposed to dioxin in 

the past, but a blood test today might not indicate it, or might suggest 

the exposure was lower than it actually was.

A study of people in Da Nang who had been exposed to dioxin 

showed that the concentration of dioxin in the blood has no correlation 

with the incidence of disease. There are people who have low levels 

of dioxin but have typical dioxin-related diseases, such as lymphoma 

and prostate cancer. There are also people who have very high levels 

of dioxin but are leading healthy lives. For example, a woman who 

raised and consumed fish from the dioxin-contaminated lake inside 

the Da Nang Airport was measured with a very high blood dioxin level 

of 1,220 ppt TEQ. She, however, showed no signs of disease; she was 

exposed but healthy. The duration of exposure and a robust immune 

system may be factors in such cases.7 

Doctors use typical symptoms, backed up by biological tests, to eval-

uate cases of people who may have been exposed to toxic chemicals. 

However, in the case of dioxin toxicity, doctors cannot find such typical 

or specific symptoms, nor are there specific biological tests. Diagnosis 

therefore must rely on showing exposure to dioxin and excluding other 

causes. Medical researchers must then turn to epidemiological studies 

and compare the incidence of diseases between exposed populations 

with non-exposed populations to establish a relationship at the popula-

tion level.

With the research and diagnostic capabilities in medicine available 

today, we can only diagnose dioxin toxicity on the basis of answers to 

two questions: Did the patient have the opportunity to be exposed to 

dioxin? Is the patient’s illness or condition on the list of diseases and 

conditions associated with exposure to dioxin? These two criteria are 

both practical and humane, and both Vietnam and the U.S. currently 

use them. Even so, they may miss certain genuine cases because expo-

sure is unknown or causality has not been established. 

In 2008 Vietnam’s Ministry of Health issued a list of the diseases, 

deformities and disabilities related to exposure to toxic chemicals/

dioxin.8 The Ministry of Health list is primarily based on the 
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list of veterans’ diseases associated with Agent Orange that the U.S. 

Department of Veterans Affairs issued in the 1990s and has updated 

every two years since then. Each agency also shows diseases and condi-

tions that do not appear in the other agency’s list, as shown here.

Table 2.1. Diseases & Conditions Associated with Exposure to Dioxin,  
Recognized by both Vietnam and the U.S. 

Vietnam Ministry 
of Health - 2008

U.S. Department of 
Veterans Affairs - 2015 Description

1. Soft tissue sarcoma Soft tissue sarcomas (other than 
osteosarcoma, chondrosarcoma, 
Kaposi’s sarcoma, or mesothelioma)

A group of different types of cancers in body 
tissues such as muscle, fat, blood and lymph 
vessels, and connective tissues

2. Non-Hodgkin’s lymphoma Non-Hodgkin’s lymphoma A group of cancers that affect the lymph glands 
and other lymphatic tissue

3. Hodgkin’s disease Hodgkin’s disease A malignant lymphoma (cancer) characterized by 
progressive enlargement of the lymph nodes, liver, 
and spleen, and by progressive anemia

4. Lung and bronchus cancer Respiratory cancers 
(includes lung cancer)

Cancers of the lung, larynx, trachea and bronchus

5. Trachea cancer (See above) (See above)

6. Larynx cancer (See above) (See above) 

7. Prostate cancer Prostate cancer Cancer of the prostate; one of the most common 
cancers among men

8. Primary liver cancer AL amyloidosis A rare disease caused when an abnormal protein, 
amyloid, enters tissues or organs

9. Kahler’s disease Multiple myeloma A cancer of plasma cells, a type of white blood cell 
in bone marrow

10. Acute and subacute
peripheral neuropathy

Peripheral neuropathy, early onset A nervous system condition that causes numbness, 
tingling and motor weakness. Under U.S. rating 
regulations, it must be at least 10 percent disabling 
within one year of herbicide exposure

11. Spina bifida Spina bifida 
(except spina bifida occulta)

A defect in the developing fetus that results in 
incomplete closing of the spine

12. Chloracne Chloracne
(or similar acneform disease)

A skin condition that occurs soon after exposure to 
chemicals and looks like common forms of acne 
seen in teenagers. Under U.S. rating regulations, it 
must be at least 10 percent disabling within one 
year of exposure to herbicides.

13. Type 2 diabetes Diabetes Mellitus Type 2 A disease characterized by high blood sugar levels 
resulting from the body’s inability to respond 
properly to the hormone insulin

14. Porphyria cutanea tarda Porphyria cutanea tarda A disorder characterized by liver dysfunction and 
by thinning and blistering of the skin in sun-
exposed areas. Under U.S. rating regulations, it 
must be at least 10 percent disabling within one 
year of exposure to herbicides.
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Table 2.2. Diseases & Conditions Associated with Exposure to Dioxin, 
Recognized by EITHER Vietnam OR the U.S., but Not Both

Recognized ONLY by the 
Vietnam Ministry of Health 

(NOT by U.S. Veterans Affairs)

Recognized ONLY by the 
U.S. Department of Veterans Affairs 

(NOT by Vietnam Ministry of Health)
Unusual births Chronic B-cell leukemias

Deformities and birth 
defects

Ischemic heart disease

Mental disorders Parkinson’s disease

In 2015, the U.S. Department of Veterans Affairs paid $23.7 bil-

lion in disability compensation to 1,347,433 veterans who served in 

the armed forces during the Vietnam era and subsequently applied for 

benefits, a payment of $17,600 per person.9 Of these, 527,925 were 

veterans with one of the above diseases or conditions associated with 

exposure to Agent Orange while they were in Vietnam.10 

When people ask about the consequences of Agent Orange in Viet-

nam, one of their first questions is “How many people are affected?” 

This is not a simple question, and the answers given are often very differ-

ent. In fact, it is impossible to determine a specific and fixed number — to 

do so would first require one to confirm the actual numbers of people 

exposed to dioxin. This cannot be done because of many unknowns — 

the actual day-to-day exposure of people on the ground to spraying 

operations over large areas over nine years, the half-life of dioxin under 

different environmental conditions and the dispersion of dioxin in the 

environment, both from the spraying and the dioxin hot spots. But even 

if exposure to dioxin could be proved with certainty, the illnesses and 

birth defects linked to dioxin also have other causes, and even diagnos-

ing them correctly in large numbers of people requires expertise and 

facilities not typically available throughout the country. Therefore, it 

is impossible to confirm the number of Agent Orange victims in Viet-

nam. This parallels the challenges in determining the number of Agent 

Orange victims among U.S. veterans and veterans of the American 

allies who joined the war in Vietnam. 

Nevertheless there have been efforts over the years to count the 

numbers of victims of Agent Orange in Vietnam.
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In 2000, Professor Hoang Dinh Cau, former deputy minister of 

health and chairman of the 10-80 Committee,11 the government panel 

in charge of Agent Orange/dioxin research in Vietnam, estimated that 

there were about 1 million Agent Orange victims, including about 

150,000 children with birth defects. These estimates were subsequently 

much quoted. However, his report did not explain his methods or how 

he arrived at these figures.12

In 2003, Jeanne Mager Stellman, now professor emerita of health 

policy and management at Columbia University, and her colleagues inde-

pendently published their analysis of the herbicide spraying using U.S. 

Department of Defense records and maps and data on population and 

residential patterns in Vietnam in the 1960s. They said: “Among the ham-

lets with some population data, 3,181 were sprayed directly and at least 

2.1 million but perhaps as many as 4.8 million people would have been 

present during the spraying.”13 To an unknown degree, these numbers are 

underestimates since they do not include soldiers of both sides and other 

transients who were on the ground at the time nor do they include Laos 

and Cambodia. These are estimates of exposure in the 1960s. People con-

tinue to ask how many Agent Orange victims there are today.

In its first five-year research program, Committee 33 assigned this 

question to the Ministry of Labor, Invalids and Social Affairs (MOLISA), 

and the ministry set out to identify and enumerate the number of victims 

of Agent Orange throughout the country. Ministry guidelines stipulated 

that victims should be able to show they had lived in a sprayed area and 

that they were currently suffering from one or more of the illnesses on 

a list provided by the Ministry of Health. MOLISA completed the enu-

meration in 2005, and it showed about 500,000 Agent Orange victims at 

that time.14 At a meeting to review the report, some officials believed this 

was an underestimate because of the reluctance of many Vietnamese to 

be identified as Agent Orange victims. Many people, the officials felt, wor-

ried that such a label could adversely affect the psychology of their chil-

dren and their prospects for marriage and children of their own.

Public attention to the Agent Orange legacy ramped up in 2006–

2007 as a result of media reports about foreign nongovernmental orga-

nizations assisting children and young adults with disabilities linked 
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to dioxin, as well as from Ford Foundation and Dialogue Group press 

conferences, attention from United Nations agencies, positive actions 

by the U.S. Embassy and fresh research findings from Committee 33. 

These developments led top officials in the government of Vietnam to 

pay more attention to the issue.  Agent Orange victims and their families 

as well as the Vietnam Association of Victims of Agent Orange spoke 

up and asked for help. The Government expanded its monthly allow-

ance explicitly for Agent Orange victims, and as a result the numbers of 

people who registered as victims increased rapidly. However, between 

a third and half of such registrants later proved to not meet the pro-

gram criteria. The Vietnamese government has now strengthened its 

procedures and specified the required documentation for considering 

the recognition of victims. Nevertheless, controversies and difficulties 

persist in the identification of victims. There are still abuses of policies 

that were designed to benefit the victims. There are people recognized 

as victims who are not actually victims. Some victims are not recognized 

as such because they lack the required documentation or are otherwise 

outside the boundaries of the current benefits program.

Thus, even the number of current beneficiaries cannot be taken as 

the total number of Agent Orange victims in Vietnam.

It is possible to approximate the numbers of people who may have 

been affected by dioxin-contaminated defoliants like Agent Orange. 

They may have been affected because their parents or grandparents 

(or possibly even their great-grandparents) were directly exposed to 

the spraying itself. Or a parent may have been living in close proximity 

to a dioxin hot spot at a former American air base. We focus here on 

the disabilities that begin with birth defects linked to indirect exposure 

to dioxin, rather than on the health consequences for those who were 

directly exposed — cancers, Hodgkin’s disease, chloracne, Parkinson’s 

disease, porphyria cutanea tarda, ischemic heart disease, hypertension, 

Type 2 diabetes and others.

The 2009 Vietnam Population and Household Census (hereinafter 

VPHC)15 estimates that there are 6.1 million disabled people in Vietnam. 

The Vietnamese, however, are not asking the United States to assist all 

people with disabilities. They are asking for help only for Agent Orange 
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victims, a subset of the total number of Vietnamese with disabilities. 

The government of Vietnam does not assert that everyone with dis-

abilities in Vietnam is an “Agent Orange victim.” It applies that term to 

individuals, but only after they have met certain specific criteria.16

Who are the Agent Orange victims in Vietnam? Over the last eight 

years the Vietnam Red Cross and VAVA have sought to answer this ques-

tion through various surveys in districts and provinces around the country. 

However, for many reasons it has proved challenging to compile these data 

into a full picture of a particular province. The one exception is Da Nang.

In each of Da Nang’s seven districts in 2006, officials assembled per-

sonal information and health and disability status on 7,000 people they 

considered to be victims of Agent Orange. In 2007, the Da Nang branch 

of the Vietnam Association of Victims of Agent Orange/Dioxin sent 

teams to the homes of each of the 7,000. The teams reviewed personal 

histories and types of health and disability issues against two criteria: 

potential exposure and whether the person’s condition appeared on the 

list that the Ministry of Health had released of illnesses and conditions 

associated with dioxin.17 The VAVA teams concluded that 5,077 people 

in Da Nang met these two criteria. 

These data can be used to begin to paint a picture of who the Viet-

namese consider to be Agent Orange victims. In the first quarter of 

2014, the Aspen Institute’s Agent Orange in Vietnam Program selected 

four of Da Nang’s districts18 and examined the records of everyone 

deemed an Agent Orange victim. Three of these districts, Thanh Khe, 

Hai Chau and Cam Le, surround the Da Nang airport. The airport con-

tains a major dioxin hot spot, the focus of a U.S.-funded remediation 

project. The fourth district is Da Nang’s rural hinterland, Hoa Vang. 

Hoa Vang covers the largely mountainous western part of the city and 

was chosen for its possible similarity to more remote rural districts in 

other provinces that were heavily sprayed.

This analysis focuses on people whose disabilities are linked to indi-

rect exposure to dioxin — that is, the offspring of those who were directly 

exposed. The U.S. military started using Agent Orange in then-South 

Vietnam in 1962 but nearly all the herbicides (97.3 percent) that were 

used in the war were sprayed from 1965 onward.19 It is therefore unlikely 
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that effects of dioxin exposure could have been passed from parents to 

any offspring born before 1965. According to the VAVA criteria, 2,369 

Agent Orange victims born between 1965 and 2004 live in Thanh Khe, 

Cam Le, Hai Chau and Hoa Vang Districts. These are people living with 

disability; their situation is summarized in the following tables.

Table 2 shows the number of Agent Orange victims by district and com-

pares their numbers with the total population and the total number of 

people with disabilities identified in that district by the VPHC.20 Agent 

Orange victims are less than one percent of the population and only 

about ten percent of all people with disabilities.

Table 2.3.  Population, People with Disabilities and Agent Orange Victims with 
Disabilities in Four Districts of Da Nang

District
Total 

Population

Total Number 
of People With 

Disabilities 
Aged 5+

Total Number of 
Agent Orange 

Victims (AOVs) 
Aged 5+

AOVs 
as % of 

Total 
PWDs

AOVs 
as % of 

Total 
Population

Thanh Khe 174,557 4,808 451 9.4% 0.3%

Cam Le 87,691 4,735 492 10.4% 0.6%

Hai Chau 189,561 7,232 585 7.4% 0.3%

Hoa Vang 116,524 6,542 891 13.6% 0.8%

Total 568,333 23,317 2,369 10.2% 0.4%

Sources:  Vietnam Census 2009, Vietnam Population and Housing Census 2009, VAVA/Da Nang 
Enumeration 2007

Table 2.4. Agent Orange Victims by Age Group

 

District

Total Number of AOVs 
(2007 VAVA 

Da Nang survey)

Ages

Children 
(5–16 

years old)

Youth 
(17–24 

years old)

Adults 
(25–44 

years old)

Adults 
(45+ 

years old)

Thanh Khe 451 118 96 237

Cam Le 492 141 101 250

Hai Chau 535 139 118 278

Hoa Vang 891 243 201 447

Total 2,369 641 516 1,212  

 AOVs in Da Nang 27.1% 21.8% 51.2% 0.0%

 All PWDs in Vietnam 3.2% 3.1% 7.8% 85.8%
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Children and youth are the focus of many of the services offered to 

Agent Orange victims (as well as to other Vietnamese with disabilities). 

They are slightly less than one half of the Agent Orange victims enumer-

ated in the four districts. The median age is twenty-three. Other Vietnam-

ese with disabilities are overwhelmingly older, as shown in this chart.  

Agent Orange victims as a whole, it can be hypothesized, have lower 

fertility and higher mortality rates than the general population. The 

median age would thus increase over time, and the number of Agent 

Orange victims would diminish. Future services for Agent Orange vic-

tims will thus need to shift more and more toward people age twenty-

five and older.  

Mobility impairments and mental disabilities afflict nearly 90 percent 

(87.3%) of Agent Orange victims, whereas these kinds of disability 

affect just under 40 percent of all Vietnamese with disabilities.

Only 12.7% of Agent Orange victims experience impaired hear-

ing, vision and speech, whereas nearly two-thirds of other Vietnamese 

with disabilities face these challenges. Future direct services to Agent 

Orange victims will need to focus primarily on mobility impairments 

and mental disability. 

Chart 2.1. Agent Orange Victims by Age Group
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Chart 2.2. Agent Orange Victims by Type of Disability
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Table 2.5. Agent Orange Victims by Type of Disability

District  Number of 
Respondents 

Type of Disability

Mobility 
Impairments

Mental 
Disabilities

Both Mobility
Impairments & 

Mental Disabilities

Hearing/Vision
/Speech 

Impairments

Thanh Khe 451 189 138 70 54

Cam Le 492 220 114 88 70

Hai Chau 533 202 156 131 44

Hoa Vang 887 384 205 167 131

TOTAL 2,363 995 613 456 299

AOVs in Da Nang 42.1% 25.9% 19.3% 12.7%
All PWDs in 
Vietnam 20.1% 13.6% 5.6% 60.7%
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Agent Orange victims also experience disability more severely, as 

shown in Table 4 and the chart below. 

Disability makes life difficult to very difficult, suggesting severe and 

profound disability, for 60 percent of Agent Orange victims, compared 

with 40 percent of all Vietnamese with disabilities.

The above data quantify for the first time the situation of a well-

defined group of Agent Orange victims in Vietnam. However, a fuller 

Table 2.6. Agent Orange Victims by Severity of Disability

District

Severity

Slightly 
Difficult Difficult Very Difficult

Thanh Khe 370 133 149 88

Cam Le 317 124 102 91

Hai Chau 482 219 158 105

Hoa Vang 630 233 272 125

TOTAL 1,799 709 681 409

AOVs in Da Nang 39.4% 37.9% 22.7%
All PWDs in 
Vietnam 60.7% 27.9% 11.4%
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appreciation of what they face comes from the summary descriptions 

on the dossiers of the 2,369 people in this study. The VAVA teams used 

the following terms to characterize the disabilities of the Agent Orange 

victims they identified in Da Nang in 2007. 

Physical disabilities: Deformed face, deformed leg, legs or legs and arms; 

deformed hands, deformed arms and no legs; no legs and missing two fin-

gers; left hand fingers webbed; missing one leg or both legs; missing one 

arm; missing two arms; no knee joints; weak arms and legs; one leg para-

lyzed; both legs paralyzed; paralyzed legs and arms; totally paralyzed; leg 

muscle atrophied; congenital heart disease; cleft palate; narrow chest; 

crossed arms; inguinal lymph nodes or hernia; restricted growth; skin looks 

red and bumpy or like snake skin; deaf and mute; spina bifida; visually 

impaired; difficulties in conversation, mobility.

Mental disabilities: Chronic or congenital mental deficiency; cognitive/

intellectual disability; seizures; schizophrenia; hydrocephalus; Down syn-

drome; epilepsy; cerebral palsy.

From this discussion we can conclude the following:

 ● It is not possible to list exactly the actual number of individu-

als who were exposed to dioxin through the spraying of Agent 

Orange in Vietnam in the 1960s; the frequency, duration and 

intensity of their exposure; the resulting levels of dioxin in their 

bodies or the consequences for their future health and offspring. 

Nevertheless, one can surmise consequences at the population 

level in terms of ill health, shortened lives and birth defects.

 ● It is possible to arrive at credible estimates of the overall prev-

alence of disabilities among people considered to be Agent 

Orange victims.

 ● Although there are potentially new cases arising in the third and 

fourth generations, Agent Orange victims as a group are aging. 

They are coping primarily with mobility impairments and men-

tal disabilities rather than hearing, vision or speech impair-

ments. Their disabilities affect them severely.
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 ● The government of Vietnam’s criteria for identifying Agent 

Orange victims are reasonably stringent and should allow pro-

grams to address individuals whose conditions are associated 

with dioxin exposure.

 ● The overall numbers of people profiled here as Agent Orange 

victims are large but not beyond the reach of well-funded and 

efficiently managed programs. 
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C H A P T E R  T H R E E

Does Dioxin Exposure Lead 
to Birth Defects and 

Reproductive Failure?

Birth defects are caused by many different factors, and in many cases phy-

sicians and medical researchers cannot identify specific causes. Epigenetic 

studies, however, suggest a relationship between dioxin exposure of a par-

ent and birth defects in their children. Epidemiological studies also point 

to such a relationship. Three studies from Vietnam established a relation-

ship between exposure during military service and exposure to dioxin “hot 

spots” and congenital malformations in children. On the other hand, a U.S. 

Air Force study showed no such relationship for the American servicemen 

who operated the spray planes. Japanese scientists have demonstrated that 

dioxin in mothers’ milk adversely impacts early childhood development. 

Further scientific research is needed, but we cannot wait until science pro-

vides more conclusive findings to respond.

B
irth defects and reproductive failure are the most complicated 

problems in the discussion of the consequences of Agent Or-

ange in humans, and they are highly controversial. Birth defects 

are caused by many different factors, and in many cases, physicians and 
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medical researchers cannot identify specific causes. There are many 

types and degrees of birth defects that place a physical, mental and 

economic burden on the affected individuals and their families and on 

society.

The association between parental exposure to Agent Orange or dioxin 

and birth defects is controversial because of inconsistent findings in the 

scientific literature. Scientific investigations of the multigenerational 

health legacy of Agent Orange/dioxin are of three types: environmental/

ecological, epigenetic/transgenerational, and epidemiological. The find-

ings of environmental/ecological studies were described in chapter 1. In 

this chapter we first summarize the epigenetic research and then present 

a range of findings from epidemiological studies.

Epigenetic Research

Epigenetics is the study of changes that occur in the genome without 

any alteration in DNA sequence. These changes can switch genes on 

and off and affect how cells read genes, leading to alterations in gene 

expression or cellular function. Epigenetic modifications are heri-

table, can be dynamic, and can be influenced by environmental fac-

tors. According to a 2016 article in Scientific American that discussed 

birth defects and Agent Orange, “Scientists are now making important 

advances that suggest the chemical has long-lasting and even trans-

generational effects. Emerging evidence in rodents at labs around the 

world shows that TCDD alters the epigenome. . . . TCDD can reprogram 

those epigenetic controls, with consequences that might appear long 

after the chemical has been cleared from the body.”1 The most recent 

study (2012) added to earlier findings on rats and “demonstrates that 

dioxin (TCDD), an environmental toxicant and contaminant present in 

herbicides such as Agent Orange, can promote epigenetic transgenera-

tional inheritance of diseases in unexposed progeny of the F0 genera-

tion females exposed during gestation.”2 Such studies have important 

implications for risks of environmental exposure to dioxin. In the same 

PLOS ONE article, the authors observe: 
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The list of diseases seen following exposure of war veterans to 
Agent Orange (herbicide contaminated with dioxin) during the 
Vietnam era is growing. Similar observations have been made with 
the Taiwan, Seveso Italy, China and Japan exposures.

Due to the bioaccumulation of dioxin and up to decade long 
half-life in humans, any woman becoming pregnant even 20 years 
after dioxin exposure runs the risk of transmitting dioxin effects 
to her fetus and later generations. A generational study in the 
Seveso Italy exposed population supports this concept demon-
strating health effects in progeny born 25 years following the ex-
posure. Few studies have addressed this transgenerational aspect 
of dioxin exposure. 

Epidemiological Research

In 2006 a team led by Anh D. Ngo at the University of Texas reviewed 

thirteen Vietnamese and nine non-Vietnamese studies. They found that 

“the summary relative risk (RR) of birth defects associated with expo-

sure to Agent Orange was 1.95 (95% confidence interval 1.59–2.39) 

with substantial heterogeneity across studies. Vietnamese studies 

showed a higher summary relative risk (RR=3.0; 95% confidence inter-

val 2.19–4.12) than non-Vietnamese studies (RR=1.29; 95% confidence 

interval level 1.04–1.59). Sub-group analysis found that the magnitude 

of association tended to increase with greater degrees of exposure to 

Agent Orange, rated on intensity and duration of exposure and dioxin 

concentrations measured in affected populations.” The authors con-

cluded: “Parental exposure to Agent Orange appears to be associated 

with an increased risk of birth defects.”3

In reviewing this study that same year, Arnold Schecter and John 

D. Constable wrote: “We are of the opinion, based on research begin-

ning even before 1970, that there is no doubt as to the toxicity of the 

dioxin contaminant of Agent Orange. This dioxin has resulted in seri-

ous health effects in humans. We, and many others, have shown ele-

vated levels of TCDD in some Vietnamese, although none of them are 

now as high as they were in 1970. . . . There is no doubt that during and 

after the war, many Vietnamese absorbed this very toxic material. It is 

our belief from toxicological research and epidemiological studies from 

many countries that this dioxin probably resulted in significant health 



64 •  S O N  &  B A I L E Y

effects in Vietnam. However, we are not convinced that Vietnamese 

investigations linking congenital malformations to dioxin are, as yet, 

more than suggestive. We know of no non-Vietnamese studies linking 

herbicide or dioxin exposure to congenital malformations other than 

spina bifida and anencephaly.”4 Whether these non-Vietnamese studies 

reflect similar levels and duration of exposure to herbicide is unclear. 

Furthermore, in the study by Anh D. Ngo et al., meta-analysis of only 

non-Vietnamese publications still revealed a statistically significant link 

between herbicide exposure and birth defects, though the magnitude of 

the link is smaller.

Dr. Nguyen Thi Ngoc Phuong was an important early researcher on 

dioxin exposure and birth defects in Vietnam. During her career she 

has focused her research on reproductive health, especially in-vitro fer-

tilization. She is the former director of the renowned Tu Du Obstetrics 

Hospital in Ho Chi Minh City. She testified at the hearings in the United 

States House of Representatives in 2007 and 2008 on the consequences 

of herbicides and is a member of the U.S.-Vietnam Dialogue Group on 

Agent Orange/Dioxin.

Dr. Phuong told us that she has encountered many cases of birth 

defects at Tu Du Obstetrics Hospital over the course of her career.5 As 

early as 1963, newspaper reports on the unusually high incidence of 

birth defects at Tu Du attracted the attention of the public and some 

Japanese scientists. From 1965 to 1967, Dr. Phuong collected data on 

reproductive failure and birth defects in Ben Tre, a province in the 

Mekong delta where the herbicides were sprayed, and in Ward 10, Dis-

trict 1, Ho Chi Minh City, which had not been sprayed. She found that 

the rate of birth defects in her survey area in Bien Tre was four or five 

times the number of birth defects in her survey area in Ho Chi Minh 

City. In a later study she discovered that women born in 1965 and 1966 

had higher rates of reproductive defects and deformed children com-

pared to those born in 1955 and 1956. Normally the reverse would be 

expected — older women would have higher rates. 

She talked with us about the difficulties in the 1970s and 1980s in 

conducting research on the impact of herbicides on humans in Viet-

nam. There was not only the lack of money and technology, but also 
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a lack of information and knowledge about the harmful effects of her-

bicides on the environment and humans in Vietnam. There were many 

people, including high-ranking leaders, who thought that the mention of 

the harmful effects of herbicides would affect tourism and the export of 

agricultural and aquatic products. This fear continued well into the 1990s 

and even into the early 2000s. To demonstrate the complexity as well as 

the severe consequences of Agent Orange for generations of children and 

grandchildren of the people who were exposed, we cite the three prin-

cipal scientific studies that Vietnamese scientists have conducted over 

the last three decades. All three studies were carried out by the Military 

Medical University in Hanoi and compare populations that had a history 

of Agent Orange exposure with those that did not. Because of the sensi-

tivity of the subject, the study findings were classified and only became 

available to other Vietnamese and foreign scientists in 2000.

1982 Study — Nguyen Hung Phuc

In 1982, Nguyen Hung Phuc and Cung Binh Trung carried out research 

on the consequences of toxic chemicals sprayed by the United States on 

Vietnamese.6 Subjects of the research were people who were directly 

sprayed with toxic chemicals in Giong Trom District, Ben Tre Prov-

ince. A survey of 848 couples showed that 12.20 percent (± 1.44%) suf-

fered miscarriages, an unusually high level. A survey of 3,000 live births 

before and after spraying in the same area revealed that before the 

spraying the rate of children born with deformities was 0.14 percent 

(± 0.08%), and after the spraying the rate was 1.78 percent (± 0.35%).

1999 Study — Nguyen Van Nguyen

From 1996 to 1999 Nguyen Van Nguyen and colleagues conducted a 

study of birth defects in the areas immediately surrounding the main 

dioxin hot spots at Bien Hoa, Da Nang and Phu Cat and compared them 

with a control area, Ha Dong.7 They surveyed the entire population in 

each study area. Ha Dong is a rural area in the Red River delta in the 

north and was never sprayed, although some of its inhabitants may 
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have served in the south and been exposed there during the war. The 

rate of children born with birth defects per 1,000 people and per 1,000 

live births was significantly higher in the areas surrounding the three 

hot spots than in the control area. 

2005 Study — Le Bach Quang

In 2005 Le Bach Quang and Doan Huy Hau surveyed 28,817 families of 

veterans with a history of exposure to Agent Orange and compared 

them with 19,076 families of veterans with no history of exposure to 

Agent Orange.8 Their findings appear in the following table.

Table 3.1. Rate of Birth Defects

Research Index Bien Hoa Da Nang Phu Cat Ha Dong

Number of children with birth 
defects 383 377 296 212

Surveyed population 219,673 172,877 220,895 255,422

Number of live births 
(accumulated in 22 years) 88,032 70,040 89,425 146,207

Rate of children with birth 
defects (per 1,000 people) 1.74 ± 0.08 2.18 ± 0.32 1.34 ± 0.21 0.83 ± 0.24

Rate of children with birth 
defects (per 1,000 live births) 4.35 ± 0.83 5.38 ± 0.79 3.31 ± 0.57 1.45 ± 0.53

Table 3.2. Comparison of Frequency of Veterans’ 
Children with Congenital Malformations

Research Content Exposed Not Exposed

Total number of families 
of veterans 28,817 19,076

Total number of families 
having children with 
congenital malformations

1,640 356

Rate of families having 
children with congenital 
malformations

5.69% 1.87%

Total number of children 
with congenital 
malformations

2,296 452

Total number of live 
births 77,816 61,043

Rate of children with 
congenital malformations 2.95% 0.74%
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The researchers found a significant difference between the inci-

dence of children born with congenital malformations to veterans who 

had been exposed to the spraying compared to those who had not.

These studies can be contrasted with the U.S. Air Force Health 

Study cited in a previous chapter. That investigation compared mor-

bidity, mortality and reproductive health outcomes from 1982 to 2002 

for 1,047 servicemen who conducted spraying missions under Opera-

tion Ranch Hand with 1,223 Air Force crew and maintenance staff who 

flew C-130 aircraft elsewhere in Southeast Asia from 1962 to 1971. On 

reproductive health, the study found that “There was no indication of 

increased birth defect severity, delays in development, or hyperkinetic 

syndrome with paternal dioxin. No associations were seen between 

paternal dioxin level and intrauterine growth retardation.”9

Researchers led by Teruhiko Kido and Muneko Nishijo at Kanazawa 

University have carried out studies on dioxin in Vietnam for many 

years. Kido’s research in areas surrounding dioxin hot spots in Bien Hoa 

and Phu Cat shows that dioxin in breast milk is capable of disrupting 

the endocrine system in young children.10 Nishijo’s research evaluated 

the impact of dioxin in mothers’ breast milk one month after birth on 

the physical development of their children. The research showed that 

body weight and BMI in boys exposed to dioxin through their mother’s 

milk tends to decrease during the four months following birth (Nishijo, 

2012) and lasted until the age of 3 (Pham The Tai, 2016). Moreover, 

early exposure to dioxin can affect neurodevelopment, such as cog-

nitive abilities at four months of age (Pham The Tai, 2013), language 

skills at one year (Pham The Tai, 2015) and increase the tendency of 

autism at the age of three (Nishijo, 2014). 11

In the United States, Elmo R. Zumwalt III, a son of the admiral 

who ordered the spraying of Agent Orange in Vietnam, and who was 

exposed to the herbicides himself, died of lymphatic cancer in 1988. 

Before his death the younger Mr. Zumwalt wrote,

I am a lawyer and I don’t think I could prove in court, by the weight 
of the existing scientific evidence, that Agent Orange is the cause 
of all the medical problems — nervous disorders, cancer and skin 
problems — reported by Vietnam veterans, or of their children’s 
severe birth defects. But I am convinced that it is.12
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Elmo Zumwalt III’s son suffers from severe learning disabilities. His 

younger brother, James Zumwalt, told us:

The U.S. government initially did not recognize any correlation 
between Agent Orange exposure and various cancers and that was 
the case until the early 1990s. The problem with the Vietnamese 
government on the other hand was that they asserted that every-
thing — children’s birth defects, MS — was all related to AO ex-
posure . . . something wrong was done in Vietnam and we’ve got 
to accept responsibility for it. . . . Hopefully the atmosphere now 
is one that is more conducive to coming up with a joint effort and 
recognition of what most effectively can be done.13
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C H A P T E R  F O U R

Has the Forest Ecology 
Recovered from the 

Spraying of Agent Orange?

The spraying of Agent Orange over forests and farmlands defoliated the trees 

and crops on about 5.5 million acres, destroying the food sources for people 

and wildlife and eroding and degrading the land. Professor Vo Quy recounts 

Vietnam’s early attempts to assess the damage. Few data exist on these com-

plex ecosystems prior to the spraying, and this prevents putting an economic 

value on the loss. The coastal mangrove swamps recovered only to be cut back 

later with the expansion of shrimp cultivation. The ecological complexity of 

the former upland forests has been replaced with plantations of single spe-

cies forests or remains barren land. Pilot projects have demonstrated how to 

reforest degraded lands in a way that creates new economic opportunities for 

rural people, restores biodiversity and re-establishes ecological balance.

T
he spraying of Agent Orange by the United States left behind 

nearly 5 million acres of denuded or heavily defoliated upland 

and coastal forests in southern Vietnam – about 36 percent of 

the total mangrove forest area – and damaged some 500,000 acres of 

rice and other crops.1 The total impacted area was nearly the size of 
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the American state of Massachusetts. In the decades since the spraying 

stopped, many of the coastal mangrove forests revived only to be cut 

back as Vietnamese farmers began to intensively farm shrimp and black 

tiger prawns for export. Since the 1990s Vietnam has also worked to re-

habilitate and reforest large areas of bare hills in the uplands with fast-

growing mono-crops of eucalyptus and acacia species. Nevertheless, 

decades after the end of the spraying of Agent Orange, many upland 

ecosystems have not yet recovered. It would take centuries, at least, to 

fully reproduce the ecologically balanced mix of flora and fauna that 

once thrived there. 

Well before the end of the war, the government of Vietnam began 

to assess the impacts of the herbicides on the environment in the then-

South Vietnam. They selected a young ornithologist, Vo Quy, to lead a 

reconnaissance mission into the war-torn south in 1971 and again in 

1974. Professor Quy recounted his experiences in his memoir:

I still remember clearly, in early 1971, Professor Ton That Tung . . . 
told me “The issue of toxic chemicals in South Vietnam is immense 
but I can just do research into its effects on people. It would be great 
if you can research its impact on animals and the environment.” 

At that time the war of the Vietnamese people against the 
Americans was very fierce in South Vietnam while North Viet-
nam suffered daily bombardment and shelling from the American 
military. Although there was very little information available, I 
had heard that the U.S. military had sprayed herbicides to defoli-
ate large areas of forest in provinces in the South, but, according 
to them, it does not kill the trees. However, the news from South 
Vietnam was that the spraying caused not just mass death of forest 
trees, but also of forest animals and domestic livestock. As a biolo-
gist, I wanted to learn more about the toxic chemical that the U.S. 
had sprayed in South Vietnam. Thus I accepted Prof. Tung’s offer 
to participate in the research.

The only way to do research on the consequences of the U.S. 
chemical warfare on the environment and on biological species 
was to go to the battlefield and conduct on-the-spot surveys of 
places where the U.S. had sprayed the toxic chemical. In 1971, I 
was selected to join a group of seven scientific officers from dif-
ferent state agencies who voluntarily headed to South Vietnam to 
do research on the U.S. herbicides. We were allowed to accompany 
the army troops who were moving from the North to the South. 
Although our group was scientific officers, we were equipped with 
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guns and ammunition so we could be ready to fight if we had to 
face the enemy. Over a hard week, we reached Vinh Linh District, 
located to the north of the 17th parallel. . . . We waited here a cou-
ple of days, living in historic Vinh Moc tunnel, unable to find a way 
to cross the Ben Hai River and head further to the South. Finally, 
we decided to stay in Vinh Linh for the research. 

The research site was Ru Lenh area, which used to be a small 
forbidden forest before the war. It was about 10 square kilometers 
in extent and located to the north of the Ben Hai River but the area 
had been sprayed with herbicides by the U.S. military. Although 
the area was small, it was the first time I had seen firsthand the 
devastation of the defoliants that the U.S. used. The entire forest 
including plenty of big trees had died, and had been chopped to 
pieces by bombs and bullets, not just having been defoliated as 
the U.S. side had declared. The residents living here said that all 
fish, chicken, and ducks also died of the poison and there had even 
been cases of dogs born with deformities. Because of having too 
many difficulties, our team had to sadly return after more than 
a week working in Vinh Linh. Although the research period was 
too short, we had an overview of the harmful effects of the toxic 
chemical on nature and this made us determined to continue doing 
research on it.

In early 1974, I was allowed to go to the South to do research 
on the toxic chemicals for the second time. . . . To perform the as-
signed tasks, I selected nine officers, mostly lecturers from Hanoi 
National University2. . . . All participated voluntarily despite po-
tential life threatening dangers. The team departed from Hanoi in 
early February 1974, heading along the Truong Son route and fol-
lowing the guidance of the military stations to ensure safety. This 
journey was full of difficulties, but much easier than the first one, 
with less bombardment and shelling. Occasionally, we saw recon-
naissance aircraft flying overhead. . . .  

At the battlefields and in the places that had been sprayed with 
herbicides, not having other tools, I used my binoculars to identify 
each bird species that appeared and to see if their nests were new 
or old, then carefully recorded this information in my notebook. At 
that time, animals in the sprayed forest areas were scarcely seen. 
In a large forest dozens of square kilometers in extent, only dead 
and dried trees of various sizes were seen; there were places that 
had been burned black by napalm bombs; and the forest was totally 
deserted, without a bird singing, an ape howling, nor a frog or a bee 
appearing nor the cries of insects. There were no green trees, food, 
and shelter left for them. The scene was extremely horrific. Coming 
here, standing between hundreds of thousands of dead trees, and 
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seeing all a grey color, one could really feel how an exterminated 
ecosystem looked like, or what an ‘ecocide’ was, as Prof. Arthur 
Galston of Yale University in the United States, once condemned 
the U.S. chemical warfare in Vietnam.

In fierce battlefields where death was so close, many soldiers 
were astonished at why there were people coming here just to find 
birds or their nests. However, it was birds that helped me under-
stand the severity of the consequences that the toxic chemical had 
caused to each region. I used my knowledge about bird species as 
a tool for research. I used birds as an environmental indicator. The 
absence of bird species let me know the extent of the toxic chemi-
cal contamination in the research areas. ‘Birds perch on the sound 
land’ (a Vietnamese saying). 

The mangrove forest . . . once had diverse species of birds, 
mostly water birds. After having been sprayed with herbicide, the 
birds disappeared. They died due to direct exposure to dioxin or 
eating dioxin-contaminated shrimp or fish. Dioxin accumulated in 
the bodies of the birds and in their eggs, thus, the eggs when laid 
were unable to hatch. Shortly after that, the birds gradually disap-
peared. Currently, however, bird species have returned in some 
regions, with increasing numbers, as in places we were conducting 
the survey. Some birds have come back and nested densely. This 
means bird food such as shrimps, and small fishes in some man-
grove forest areas is no longer dioxin-contaminated, and water en-
vironment and surface mud do not contain dioxin residue.

In more than three months in the battlefields in the South, our 
team visited different sprayed regions along the Truong Son route 
to Quang Tri, Thua Thien-Hue, Kon Tum, Gia Lai, and Dac Lac 
Provinces. . . . Seeing for myself the devastated forests everywhere, 
the idea of environmental research became clearer in my mind. 
I thought about restoring the forests and their biological species 
after the war and helping local residents reuse the lands ravaged 
by the war. I have pursued and sought ways to try making these 
ideas come true. Till now, I understand that it is a difficult work, 
requiring a lot of effort and resources. The knowledge of the tox-
ic chemical gained from this survey and others in later years has 
been very useful to me when I was asked to join the U.S.-Vietnam 
Dialogue Groups on Agent Orange/dioxin in 2007.3

The 10-80 Committee and later the Office of Committee 33 sponsored 

several research projects to evaluate the loss of biodiversity in the Truong 

Son Mountains and adverse biological changes to the environment in the 

heavily dioxin-contaminated areas. The most recent of these projects has 
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sought to evaluate the overall environmental damages caused by herbi-

cides by focusing on several questions: 

 ● How much forest area was destroyed? 

 ● How many cubic meters of wood were lost? 

 ● What is the extent of the biodiversity degradation? 

 ● What is the value of the species of plants and animals that have 

disappeared? 

 ● How should one calculate the value of land that is degraded and no 

longer suited for cultivation? 

 ● What is the impact on ground and surface water? 

 ● How can the environment be restored and how much will this 

cost?4 

However, the scientists concluded it was not possible to estimate the 

environmental losses at such a level of detail and for every component of 

the environment. The great complexity of the environment and the lack 

of sufficient data about complex subtropical ecosystems in past decades 

prevent a comprehensive assessment. We can, however, state several con-

clusions and point to some remedies. 

Soil erosion and landslides have sharply reduced soil nutrients and 

altered runoff patterns. Invasive grasses of low value have taken hold in 

many areas. The loss of trees, biological diversity and usable cropland 

has slowed development and led to economic stagnation, poverty and 

malnutrition. Animal and bird species have suffered from habitat loss; 

some are now in danger of extinction.5

The most heavily sprayed areas were in the Rung Sat Special Zone, 

along the rivers approaching Saigon, the Ca Mau peninsula south of the 

Mekong Delta, and the upland forests of Ma Da, Phu Binh, Sa Thay and 

Aluoi. Some areas were sprayed more than four times; 34 percent of the 

regions were sprayed more than once. Areas along the Laos and Cam-

bodia borders were also sprayed. The total area covered included about 

15 percent of southern Vietnam.6

Has the landscape recovered? Only in part. The most severe defo-

liation was in coastal mangrove forests, where extensive stands of the 

dominant tree (Rhizophora apiculata) were killed. Shrubs below were 

heavily defoliated but generally survived. Areas around the 17th parallel, 
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near the former demilitarized zone (DMZ) near the Laotian border, 

remain denuded. Most of the triple-canopy forests were replaced by 

invasive weeds (villagers call some varieties “American grass”), tussock 

grass and bamboo. Regeneration has been slow because of degraded 

soils, hillside erosion and repeated flooding and fires. Intensive man-

grove replanting has occurred in some areas. 

What was the impact on area residents? Villagers harvested the dead 

mangroves for fuel, but many who had depended upon forest crops and 

hunting lost their livelihoods. In areas where crops were destroyed, 

barren soils became heavily eroded, losing fertility, and many farmers 

abandoned their lands. They suffered unemployment, poverty and mal-

nutrition as a result. 

Is reforestation possible? Yes, and necessary, because natural regrowth 

could take more than a century, with unpredictable results. Active 

replanting with ecologically viable trees and shrubs with economic value 

would require substantial and sustained long-term investment.7 The Viet-

namese have already demonstrated the promise of several interventions. 

These are some examples.

In the 1970s the government began a program to replant ravaged 

coastal mangrove forests with seedlings of Rhizophora apicauda. Some 

70,000 hectares (173,000 acres) of forest have been replanted and are now 

a self-sustaining and profitable source of fuel and wood for construction.

Southeast of Ho Chi Minh City, in the Can Gio District, more than 

85,000 acres of mangroves were nearly destroyed. Now, 55,000 acres 

have been replanted and are thriving well enough to be included in the 

Biospheres World Network of Unesco’s Man and Biosphere Program. 8

In 2008 Professor Vo Quy and the Center for Natural Resources and 

Environmental Studies launched a project in central Quang Tri Prov-

ince that trained ninety-one farmers and ninety-two farm managers and 

technicians in habitat restoration and damaged land re-use techniques. 

Residents of other regions have requested similar courses. In the Ma Da 

Forest, trainers demonstrated the use of a cover crop of fast-growing 

acacia trees, which after three years are tall enough to shade forest tree 

seedlings from the intense tropical sun. Farmers then plant seedlings of 

indigenous tree species, such as dipterocarps, beneath the acacia. 9
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In Aloui District, in the mountains west of Hue 256, spraying mis-

sions denuded 175,000 acres around three former U.S. Special Forces 

bases. Phung Tuu Boi of the Center for Assistance in Nature Conserva-

tion and Community Development initiated a project to plant “green 

fences” of honey locust trees with long thorns (Gleditschia australis) 

around the worst-contaminated areas of the former A So Air Base to 

prevent further human and animal exposure. The trees thrive on rocky 

soils, are resistant to insects and diseases and live 50 to 60 years. In four 

to five years, the fruit from the trees can be used or sold to produce 

soaps, shampoo and medicines, covering the costs of maintaining the 

trees and providing a source of household income. 

In 1998 the Hue University of Agriculture and Forestry began 

research on smallholder agriculture in the uplands and used the find-

ings to train farmers to take advantage of new technologies and market-

ing opportunities. Under the direction of Dr. Le Van An, the university 

now operates a farm extension center in Aluoi District that introduces 

farmers to new techniques and opportunities in agroforestry. 

These and similar initiatives are starting points to reforest degraded 

areas in a way that re-establishes ecological balance, preserves and 

restores biodiversity, helps combat global warming and improves the 

lives of local people. 
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C H A P T E R  F I V E

What Do Americans Know 
About Agent Orange, and 

How Are They Prepared to Help?

In 2009 a public opinion polling firm in the United States surveyed Ameri-

cans on what they knew about Agent Orange in Vietnam and whether they 

wanted to see their government assist Vietnamese impacted by it. The poll 

found that many Americans are aware of Agent Orange but not that it con-

tinues to impact Vietnam today. The key to gaining their support is to over-

come this lack of awareness and frame the issue as an humanitarian effort 

that will help the people of Vietnam solve a problem that has gone on far too 

long. This study continues to be the best guide to target audiences and effec-

tive messages for reaching Americans about Agent Orange. 

I
n thinking about the United States, Vietnamese commonly distin-

guish between the U.S. government and the American people. While 

the U.S. government has been hostile to Vietnam, the American 

people themselves understand, sympathize and support the Vietnam-

ese. Does this dichotomy apply to the issue of Agent Orange? What do 

Americans today know about Agent Orange in Vietnam? Do they want 

to see the United States actively assist the Vietnamese impacted by Agent 

Orange? And are they ready to press their government to do so? 
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To examine these questions, in 2009 the Agent Orange in Vietnam 

Information Initiative (AOVII)1 commissioned Belden Russonello & 

Stewart (now Belden Russonello Strategists—BRS), a Washington-

based communications research firm, to conduct six focus groups on 

Agent Orange across the United States, followed by a national survey of 

registered voters. The BRS work reported here was the first, and so far 

the only, national survey of registered voters in the United States on the 

subject of Agent Orange in Vietnam. Registered voters are more likely 

than the American public at large to be informed and engaged with 

issues of the day and to vote and otherwise make their views known 

to public officials. They are the relevant group for efforts to influence 

public policy through the mass media. 

Two conclusions emerged from the survey:

 ● First, the knowledge, beliefs and attitudes of registered voters 

about Agent Orange and Vietnam were diverse and not simple. 

Voters did not necessarily understand, sympathize or support 

the Vietnamese position. A general informational media cam-

paign across the United States could therefore be counterpro-

ductive. Leadership from the United States Congress would be 

particularly important.

 ● Second, the attitudes of the registered voters accurately pre-

dicted the form that American assistance to Vietnam for Agent 

Orange would later take — support to clean up the major dioxin 

hot spots and assistance at the level of tens of millions of dollars 

per year channeled through nongovernmental organizations to 

help Vietnamese with disabilities.2

The Focus Groups 

Because BRS believed veterans could play a key role — either in favor or 

opposed to action — the firm conducted one of the focus groups among 

American veterans of Vietnam and another among people under thirty-

five who had served in the military. The participants in the other four 

groups were chosen to represent audiences that BRS believed might 
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have an interest in the topic of Agent Orange and dioxin in Vietnam. 

Two groups comprised environmental-leaning men and women — one 

group of people in their fifties and sixties (known in the United States 

as baby boomers) and one group of people in their twenties and thirties. 

The fifth focus group contained baby boomers who put a high priority 

on peace and improving American relations with foreign countries. 

The final group included men and women in their twenties and 

thirties who support American efforts to address the health needs of 

people in other countries. All the participants were voters and active 

participants in their communities across the United States. 

From the focus groups, BRS identified two key challenges for an out-

reach effort: First, overcome the lack of awareness among Americans 

of the lingering effects of Agent Orange on the people of Vietnam; and 

second, appeal to the value of responsibility in a positive, nonthreaten-

ing manner. American assistance should be framed as a contribution to 

an international humanitarian effort that will help the people of Viet-

nam solve a problem that has gone on for too long. BRS noted, “The 

focus groups sent us a very clear message that the primary motive for 

helping is collective guilt — as long as the guilt is not applied directly.”3

These conclusions emerged from the focus groups.

 ● A personal connection with the Vietnam War produced strong 

feelings in many of the people in the focus groups. The group of 

Vietnam veterans showed the most awareness of Agent Orange 

and its impacts, and some of them were among the most likely 

to support action to remedy the situation. The baby boomers 

who actively opposed the war, or at least lived through it, were 

also more likely to have strong feelings than the younger vot-

ers in the groups who have little connection with the war. BRS 

reported, “The more involved an individual was in Vietnam, the 

more he or she feels responsible for the devastation.”4

 ● Responsibility was the main value underlying the attitudes of the 

participants in the focus groups. Some felt what they described 

as a “moral responsibility” for the United States to repair the 

damage it caused during the war as soon as they heard about 

its ongoing impacts. Others resisted U.S. efforts to help because 
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“bad things happen during a war” and they did not want to take 

responsibility for what happened nearly 50 years ago. Still oth-

ers struggled to decide what responsibility Americans owe to 

the Vietnamese people.

 ● Outreach messaging should highlight responsibility, but gently. 

The focus group members who were most likely to commit to 

helping win support for American assistance to Vietnam were 

comfortable with hearing a message directly about America’s 

responsibility. For others, highlighting that innocent people are 

still being harmed by a conflict that happened before they were 

born makes the human cost of the tragedy clear without point-

ing a finger of blame.

 ● Asking the United States to join with charitable organizations, 

the country of Vietnam and other countries in an effort to clean 

up the dioxin and treat its effects “soothes the fears of those who 

are worried about the U.S. acknowledging fault for its behavior 

in Vietnam. . . . They see U.S. responsibility more positively, as 

doing the right thing and playing its role as world leader, rather 

than as making up for past sins.”5

 ● Except for a few of the baby boomers and Vietnam veterans, 

it had never occurred to most participants that Agent Orange 

might still be affecting people in Vietnam, even if they knew 

that U.S. veterans have fought to have the government recognize 

its impacts on servicemen and women. They need to hear that 

Vietnam continues to struggle with the effects of those chemi-

cals. Most are completely unfamiliar with the chemical dioxin, 

so starting communications with “Agent Orange” will be clearer 

for these voters. 

 ● The key to gaining support is to indicate this is a problem Amer-

icans know how to solve. Without a solution, many of the par-

ticipants started to tune out. The easiest way to approach a solu-

tion is to assert that the United States should start by cleaning 

up the dioxin hot spots. Hot-spot cleanup is the most approach-

able part of the solution because it is most easily understood 
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and because voters believe that it will stop the human suffer-

ing from continuing. BRS reported that participants said that 

“efforts to help the suffering of people already afflicted should 

be a secondary priority, both because they see this kind of effort 

as more difficult and expensive, and also because they say with-

out cleaning up the hot spots, we will just have to help the next 

generation and the next.”6

 ● Channeling American assistance through NGOs makes the 

effort feel safer and more likely to succeed. Participants felt it 

was important for nonprofits to handle the money rather than 

having it go directly to the government of Vietnam. They also 

worried that advocates would demand billions of dollars for this 

issue, which could detract from other things they cared about. 

Informing them that the effort is in the millions of dollars makes 

it seem more doable, and stretching a total amount out over a 

decade rather than all at once was easier for many to accept.

 ● The greatest barriers to progress on the Agent Orange issue are 

lack of knowledge about it and some participants’ feelings that 

there are more pressing issues in the United States that demand 

time and resources.

The National Survey

BRS used these findings to design and carry out a nationally representa-

tive survey7 of registered voters on their attitudes toward American aid 

to Vietnam to help address the impacts of Agent Orange. The survey 

was conducted through 1,200 telephone interviews using both land-

lines and cellphones from November 3 to 17, 2009. BRS then weighted 

the data by gender, race, age and education to bring them into proper 

proportions with registered voters in the country as a whole. The mar-

gin of sampling error was plus or minus 2.8 percentage points. 



82 •  S O N  &  B A I L E Y

Key Findings

Many Americans are aware of Agent Orange but not of its lingering impacts 

on Vietnam.

More than three-quarters of registered voters in the survey say they 

have heard of Agent Orange (77 percent) while only 23 percent say 

they have not. Most of them can offer a definition that shows they have 

some sense of what it was (67 percent). 

Another large majority of voters, when reminded how Agent Orange 

was used during the war, says that it had harmful effects on people’s 

health (76 percent). A smaller majority (54 percent) is convinced that 

U.S. veterans who were exposed to it are still suffering the ill effects. 

However, only three in ten believe that people in Vietnam are still 

affected (31 percent). 

31%
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Chart 5.1. Registered U.S. Voters’ Knowledge of the Impact of Agent Orange
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Politics and education are the best predictors of Americans who are the 

most likely to support assistance to Vietnam on Agent Orange.

Statistical analysis of the data showed that the three demographic fac-

tors that best predict support for aid to Vietnam are ideology (liberals), 

political party (Democrats) and education (higher). That is, Demo-

crats, liberals and those with higher levels of education are more likely 

to be supportive. Because voters under age thirty are more likely to be 

liberal and Democratic, they are also more likely to be supportive. Vot-

ers over fifty, who tend to be more conservative, are less supportive. 

Americans were more or less evenly divided on aid to Vietnam in 2009: 

54 percent opposed assistance and 47 percent were in favor of it.

Other factors that the researchers thought might play a role turned 

out to make little difference. For example, having opposed the war in 

Vietnam in the 1960s and ’70s does not make a person more likely to 

support helping the country of Vietnam today. Their support for action 

Chart 5.2. Support for U.S. Help in Vietnam Generally
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is little more than that of Americans as a whole. This is not surprising, 

given that the survey analysis reveals that Americans support aid because 

of current humanitarian concerns, not historical references to the war.

Information about the impacts of Agent Orange generates concern among 

Americans.

When presented with information, a majority of voters expressed high 

levels of concern about three specific pieces of information:

 ● The Vietnamese Red Cross reports that 3 million people in Viet-

nam have been affected by Agent Orange/dioxin (51 percent 

very concerned).

 ● During the war in Vietnam, the American military sprayed 

Agent Orange at up to fifty times the concentration recom-

mended by manufacturers (55 percent).

 ● The United States Department of Veterans Affairs acknowledges 

that Agent Orange has played a major role in many diseases and 

assists veterans who served in Vietnam and now suffer from 

these diseases (62 percent).
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Percent Answering “Very Concerned” 

Chart 5.3. Concern about Agent Orange 



F R O M  E N E M I E S  T O  PA R T N E R S  •  85

Several elements of proposals to assist Vietnam are popular:

 ● Three-quarters of voters (76 percent) favor “supporting educa-

tion and job training for people with disabilities caused by Agent 

Orange so they can improve their quality of life” (45 percent 

strongly support, 31 percent somewhat support).

 ● Three-quarters (75 percent) also support “funding programs 

that provide medical care and rehabilitation services for people 

with illnesses and disabilities caused by Agent Orange” (43 per-

cent strongly, 32 percent somewhat).

 ● A similar number (73 percent) support “cleaning up the toxic 

hot spots caused by Agent Orange and dioxin so that future gen-

erations are not exposed to these dangerous chemicals” (44 per-

cent strongly, 29 percent somewhat).

 ● More than seven of every ten voters surveyed (73 percent) 

favor “supporting research on the effects Agent Orange has had 

on human health and the environment” (39 percent strongly, 34 

percent somewhat).

 ● Two-thirds (66 percent) favor “supporting reforestation proj-

ects that will restore the ecosystem that was damaged by Agent 

Orange” (33 percent strongly, 33 percent somewhat).

Statistical analysis shows that strong support for cleaning up toxic hot 

spots also strongly predicts support for the program of assistance as a 

whole. 

The following groups are more likely to favor all of the above pro-

posals: women, younger voters, African-Americans, Hispanics, Demo-

crats, liberals, non-Christians, those who opposed the Vietnam War  

and supporters of foreign aid in general. Veterans are less likely to favor 

them.
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Rationales in favor of helping Vietnam are not compelling.

Voters overall do not strongly support any of the reasons the BRS sur-

vey offered for the United States to help Vietnam. No more than two 

out of ten voters said that any of the following rationales for action is 

“extremely convincing” on a 10-point scale.

For some of the reasons, those who said the reason to help was “not 

convincing at all” outnumbered those who found it “very convincing.” 

This was particularly true for the claim of U.S. responsibility (27 per-

cent found it not at all a convincing reason), the information that the 

Vietnamese government is already contributing (22 percent not at all 

convincing) and the idea of encouraging a good trade relationship (22 

percent not at all convincing).
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Chart 5.4. Rationales for U.S. Contribution Efforts



F R O M  E N E M I E S  T O  PA R T N E R S  •  87

The needs of American veterans and other priorities at home hold strong 

counterappeal.

On the opposition side, many voters responded to the idea that the U.S. 

government should help its own veterans before helping Vietnam (50 

percent “extremely convincing”) and/or expressed concerns that there 

are too many needs of the moment at home for the United States to be 

helping other countries (33 percent). Less convincing rationales against 

aid included criticisms of the Vietnamese government, that the United 

States does not have a responsibility to help or that Agent Orange has 

not been proved scientifically to be the cause of problems.

The BRS survey analysis concluded that a media outreach campaign 

should be targeted rather than general because a general appeal would 

result in awakening more opponents than supporters of aid to Viet-

nam. “The price of trying to reach beyond the strong supporters — to 

win over those in the middle — will be to arouse the potentially strong 

opponents of aid to Vietnam. . . . Concentrated activism from a few on a 

relatively low-profile issue such as this could prove decisive.”8 

The Agent Orange in Vietnam Information Initiative consolidated the 

BRS findings into a three-minute animated video, “Make Agent Orange 

History.” The video conveys the messages and values most likely to move 

Americans to action, and it continues to be popular on YouTube (https://

www.youtube.com/watch?v=Zx1f9hebiGg).
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Chart 5.5. Reasons Not to Support U.S. Help in Vietnam
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In the years since the BRS survey, United States-Vietnam relations 

have improved and deepened across the board, including cooperation to 

address war legacies. Congress has appropriated funds for aid to Vietnam 

on Agent Orange year after year, and there is much less reason today 

for the concern that BRS identified in 2009. The need to inform Ameri-

cans about Agent Orange continues, and efforts to do so can certainly 

aim to reach everyone in America. A communications strategy for Agent 

Orange, however, necessarily must focus its resources on messages that 

resonate with key groups of Americans and motivate them to take action. 

The BRS study findings continue to be the best, and only, guide to key 

audiences and effective messages. It singled out four groups in particular. 

Young voters

Voters under thirty made up 18 percent of the total population of reg-

istered voters. In this group a majority (52 percent) supported a gener-

ous annual allocation of aid to Vietnam, more than any other age group. 

Young voters were also more likely to respond to messages in favor 

of action and to embody characteristics that predict action, includ-

ing being more liberal and more Democratic. Young voters are more 

likely to be getting their news online (33 percent) than from any other 

source, and are less likely than most to be watching cable television (32 

percent) or reading a print newspaper (5 percent). Three-quarters (73 

percent) are using social networking websites, and nearly half are using 

social networking to communicate about social causes or organizations. 

These trends have surely intensified since the survey was taken.

Supporters over fifty

These were voters who were over fifty years of age and who somewhat 

or strongly supported aid to Vietnam after hearing information and 

messages about Agent Orange. They made up 17 percent of the whole 

population of registered voters, and 39 percent of registered voters over 

fifty. Older supporters are more likely than the population as a whole 

to read a newspaper in print (21 percent), although like everyone else 

they are most likely to get their news from cable TV (36 percent). They 

are much less likely to be getting their news online (9 percent).
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Veteran supporters

This target audience comprised those who have served in the armed 

forces of the United States and who support aid to Vietnam after hear-

ing information and messages. They make up 6 percent of the popula-

tion of registered voters. Twenty-nine percent of veteran supporters 

describe themselves as Vietnam veterans. Like the public as a whole, 

veteran supporters were divided on the war in Vietnam as it was hap-

pening (20 percent supported it, 17 percent opposed, 12 percent were 

neutral and the rest are too young to have had an opinion at the time). 

Veteran supporters are more likely than the population as a whole to be 

listening to National Public Radio, or NPR, (12 percent) and less likely 

to be watching cable television (25 percent).

Those who opposed the war in Vietnam

This group consisted of voters who were over fifty-five and said they 

opposed the war in Vietnam at the time it was happening. These vot-

ers made up 11 percent of the electorate. After hearing information 

and messages about aid to Vietnam, 46 percent of those who opposed 

the Vietnam War at the time favored a current program of aid to help 

Vietnam recover from Agent Orange. A quarter (26 percent) said that 

a message about U.S. responsibility for damage caused in Vietnam is 

not at all convincing, while about the same number (24 percent) say 

it is extremely convincing. People in this group were more likely to be 

reading a newspaper (22 percent) than was the general population, and 

they got most of their news from cable television (33 percent). Online 

news was not popular among this group (7 percent).

These groups are a good focus and starting point for any future efforts 

to reach the American public through the mass media with messages 

about Agent Orange in Vietnam.

Communications should lead with a description of the current 

problems in Vietnam. It is not safe to assume that even those who are 

most supportive of helping Vietnam are aware that Agent Orange and 

dioxin continue to affect Vietnamese people today. In some cases, they 
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may not even be certain about the meaning of the term Agent Orange. 

Communications should start by asserting that Agent Orange is still a 

problem in Vietnam and giving some data to back up that assertion. 

Supporters of aid to Vietnam become even more enthusiastic about 

their support when they know about specific projects and what they 

are accomplishing. The completion of cleanup at Phu Cat, the progress 

at Da Nang and the plans to clean up Bien Hoa are exciting because they 

show that it is possible to stop the problem from continuing to affect 

future generations. This excitement then makes it easier to draw atten-

tion to the Agent Orange victims and their needs and build support for 

projects of meaningful assistance. 

Finally, one of the strongest correlations to support for helping Viet-

nam is support for humanitarian aid in general. The messages that gain 

the most traction are humanitarian as well: they focus on the human 

costs of Agent Orange in terms of children suffering from birth defects 

and disabilities, and an assertion that the United States can make a great 

deal of difference at little cost.
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C H A P T E R  S I X

What Is Vietnam Doing for 
the Victims of Agent Orange?

In the current economic and social conditions of Vietnam, a majority of 

families with disabled members, including Agent Orange victims, face 

many challenges. Vietnam assists Agent Orange victims through a system 

of social supports that continues to be developed and expanded. In 2016 

there were 335,558 Agent Orange victims receiving government assistance 

under a 2012 ordinance, and 465,000 Agent Orange victims were receiving 

help through charitable donations from the public. 

A
gent Orange victims in Vietnam have different characteristics 

compared to Agent Orange victims among American veter-

ans and veterans in the allied countries who fought in the war 

in Vietnam.

First, they have more time of exposure to Agent Orange with greater 

exposure intensity, and it is more likely that Agent Orange enters their 

body through contact with contaminated soils and the digestive tract 

because they have lived for a long time in the sprayed areas. Second, the 

nutrition and medical care available in Vietnam during the years of war and 

even decades after the war were poor and rudimentary. Many victims died 

of the diseases that had not been detected or could not be treated properly.
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Thus, the patterns and characteristics of diseases of the victims in 

Vietnam are more diverse and more serious. Disease is one of the main 

things that make the economic and cultural life, education and voca-

tional training of the victims and their descendants difficult and create 

a vicious cycle in their lives.

In the economic and social conditions of Vietnam, a country that 

has endured many wars and until recent times was an overwhelmingly 

rural and impoverished country, a majority of families with disabled 

people, of whom many are Agent Orange victims, meet many difficul-

ties. They need health care and improvement of their material and spir-

itual life. In particular, we need to pay attention to the mental burden 

that they and their families have suffered.

The Vietnamese Government has had many positive activities to 

research and overcome the consequences of Agent Orange immedi-

ately after the war ended. In October 1980, the Vietnamese Govern-

ment established the Committee for Investigating the Consequences 

of Toxic Chemicals Used by the U.S. in the War in Vietnam (also 

known as the 10-80 Committee). It was placed in the Ministry of 

Health. In addition to researching and investigating the consequences 

of Agent Orange, the committee also mobilized foreign nongovern-

mental organizations to build a system of Peace Villages to care for 

children with birth defects.

In March 1999, to step up the organization of activities surround-

ing the Agent Orange legacy, the Vietnamese government established 

the National Steering Committee for Overcoming the Consequences of 

Toxic Chemicals Used by the U.S. in the War in Vietnam (Committee 

33). Committee 33 has been implementing both research and efforts 

to measure and remediate the residual dioxin at former U.S. military 

bases. In 1999, the Vietnam Red Cross established the National Fund 

for Victims of Agent Orange in Vietnam, which has been replicated by 

Red Cross Societies in provinces and cities.

The Vietnam Association of Victims of Agent Orange (VAVA) came 

into being in 2004. Its main task is to raise funds and assist Agent 

Orange victims. Like the Red Cross, there are VAVA branches now in 

most provinces, cities and districts. With this system of organizations, 
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networks for assisting the victims of Agent Orange have been estab-

lished across the country.

There are some children’s feeding centers under the Ministry of 

Labor, Invalids and Social Affairs, as well as the Red Cross Society and 

the Veterans Association. These facilities are still small and lack equip-

ment and funds for operation, so they are unable to assist all children 

with birth defects. Most children with birth defects are cared for at 

home, so they receive little rehabilitation and necessary skills training.

On June 17, 2010, the National Assembly approved the Law on Dis-

abled People, which states the rights of Vietnamese with disabilities 

and the responsibilities of the government to provide services to them 

in their communities, including rehabilitation centers, job training and 

placement, and monthly stipends for the most severely disabled.

Two years later, on July 16, 2012, the Standing Committee of the 

National Assembly revised the ordinance for people with meritorious 

services to the revolution to include services and benefits for those 

considered to be victims of toxic chemicals.1 Under Article 26 of this 

ordinance, a monthly allowance is given to those who worked, fought 

and provided services in the sprayed areas during the resistance war 

from August 1961 to April 30, 1975, and who were exposed to toxic 

chemicals and later experienced a reduction in the capacity to work by 

21 percent or more, infertility or birth defects in their offspring. Arti-

cle 27 authorizes health insurance and prosthetic devices according to 

need and availability of state funds. Beneficiaries can visit a sanatorium 

every two years. Those whose work capacity has been reduced by 81 

percent or more can visit a sanatorium every year, receive a monthly 

allowance for household help and enjoy tax exemption.

In 2014 there were 286,093 Agent Orange victims receiving bene-

fits under the 2012 ordinance, and their monthly allowances totaled 4.7 

trillion Vietnamese dong (VND) for the year, equivalent to $230 mil-

lion at the time.2 By the end of 2016, the number of Agent Orange vic-

tims who were receiving benefits under the 2012 ordinance had grown 

to 335,558.3 The 2012 ordinance applies only to resistance war activists 

suffering diseases and/or having children with congenital deformities 

due to exposure to Agent Orange. Other Agent Orange victims, those 
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who were not resistance activists or who served in the Saigon army 

or government and their offspring, receive support through charitable 

donations to local social welfare organizations or branches of the Viet-

nam Association of Victims of Agent Orange. In 2016, some 465,000 

Agent Orange victims were receiving help from these sources. This 

assistance is still small and unpredictable and does not ensure high effi-

ciency and sustainability.4
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C H A P T E R  S E V E N

What Has the United States 
Done So Far?

Between 1989 and 2007, USAID drew on the Leahy War Victims Fund for proj-

ects assisting disabled Vietnamese who had come in contact with unexploded 

ordnance. In 2007, the U.S. Congress began appropriating funds to address 

a second war legacy in Vietnam, Agent Orange/dioxin. Over time the appro-

priations have grown, supporting projects for people with disabilities without 

regard to cause and cleanup of dioxin-contaminated soils at former American 

military bases. Official American assistance since 2007 totals $231.2 million 

(including $30.0 million anticipated in FY 2018). Eighty percent of the funds 

have been for cleanup and 20 percent for services, primarily in Da Nang. Pri-

vate American assistance has totaled $31.1 million These actions have shown 

the goodwill of the U.S. government in addressing the consequences of Agent 

Orange in Vietnam.

U
ntil 2007, the officials of the two governments held quite dif-

ferent perspectives and took different approaches when they 

talked to each other about Agent Orange. From the U.S. per-

spective, the State Department was seeking to build a new relationship 

with Vietnam oriented to the future, and discussions of Agent Orange 

only served to reopen the past. There were also concerns that assistance 
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to Vietnam could potentially become large and open-ended as well as 

set a precedent for environmental cleanup elsewhere. 

But in 2007 things began to change. Other themes and topics within the 

bilateral relationship had begun to blossom and deepen. The government 

of Vietnam appointed Dr. Le Ke Son, a medical doctor and toxicologist, to 

lead discussions with the United States. On the American side, Ambassador 

Michael W. Marine told Dr. Charles Bailey that he felt that the United States 

had a moral responsibility to address the Agent Orange legacy.

Two other American actors then entered the scene and pushed the 

issue forward.

The Ford Foundation mobilized other American foundations, busi-

nesses, the United Nations and some foreign governments to provide 

the early funds, or seed money, to kick-start joint cooperative work 

on environmental cleanup and help to Agent Orange victims. These 

actions from mainstream American organizations encouraged the U.S. 

Congress to channel larger sums of money to the executive branch and 

require it to use them in Vietnam for Agent Orange.

The same year, the Senate Appropriations Committee of the Con-

gress took up the Agent Orange legacy issue and approved an initial 

amount of $3 million for the United States to begin to tackle it. Sena-

tor Patrick Leahy led this initiative; as he would later put it, “I recall 

vividly when Vietnamese officials, who expressed appreciation for our 

support for UXO programs and other areas of cooperation, would bring 

up Agent Orange. The whole tenor of the conversation would change. 

They would insist that the United States should take care of the victims 

of Agent Orange, whom they numbered in the millions, and clean up 

the areas that were contaminated with dioxin.”

Senator Leahy’s reference to UXO programs concerned efforts to 

reduce harm from unexploded ordnance (UXO), or shells and bombs 

left behind by the Americans that were still harming Vietnamese. 

“They always brought it [Agent Orange] up, and they were not shy 

about expressing their anger about it,” said Mr. Leahy, a Democrat and 

the senior senator from Vermont. He went on to say: 

Frankly, it was hard to argue with them. If Agent Orange contami-
nated with dioxin were sprayed today over inhabited areas and rice 



F R O M  E N E M I E S  T O  PA R T N E R S  •  97

fields as it was in Vietnam back then, it would likely be considered 
a war crime. I felt that instead of turning our backs on the problem 
we had a moral obligation to do something about it.

My goal, to put it simply, was to turn Agent Orange from a 
source of antagonism and resentment into another example of the 
U.S. and Vietnamese governments working together to address 
one of the most difficult and emotional legacies of the war.1 

Since 2007, the United States Congress has appropriated $231.2 million 

for the damages to human health and the environment attributed to 

dioxin. In 2011, Congress began appropriating separate amounts for 

environmental remediation and for health and disability programs in 

areas of Vietnam that were targeted by Agent Orange or were other-

wise contaminated by dioxin. The foreign private sector, other govern-

ments, the United Nations Development Program, UNICEF and the 

Global Environmental Facility (GEF) have contributed $31.1 million.

The United States Agency for International Development (USAID) 

has used most of the funds designated for dioxin remediation to clean 

up 90,000 cubic meters of dioxin-contaminated soils at the Da Nang 

Airport. When the project finishes in 2018, it is expected to have cost 

$108 million, with $105 million coming from the U.S. and $3 million 

coming from Vietnam. USAID has used the remainder of the funds 

M
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Non-U.S. government sources include Foundations (Ford Foundation, Atlantic Philanthropies, Gates Foundation, Nathan 
Cummings Foundation, Chino Cienega Foundation, and other U.S. Foundations,), Civic Groups, Businesses & Individuals, the 
UN, UNDP-GEF, US Fund for UNICEF, and the Governments of Canada, Czech Republic, Ireland, Netherlands, and Greece.

Funds from Other Sources  
(Foundations, NGOs, 
UN,  other countries)
Total: $31.1M

U.S. Government 
Funds
Total: $231.2M

Chart 7.1. Dioxin Cleanup and Health/Disabilities Services in Vietnam, 2007 2018
with Funding from the U.S. Government and Other Sources
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under this heading for an environmental impact assessment of the Bien 

Hoa Air Base and surrounding areas and technical assistance and training. 

Significant additional sums will be needed — on the order of $395 million 

to $500 million over ten years — to complete the remediation of the Bien 

Hoa Air Base.2

USAID’s work on environmental remediation started in 2007, but 

its assistance for the disabled in Vietnam began in 1989 through the 

newly created Senator Patrick J. Leahy War Victims Fund. The program 

provided prosthetic and orthotic devices and physical rehabilitation for 

people who had come in contact with postwar unexploded ordnance, 

support for Vietnamese to manufacture and maintain the devices and for 

disability-related legislation. In 2007, the source of funding, the focus 

and the guideline for USAID’s disability work underwent a sea change: 

the principal source of funds became annual appropriations from the 

U.S. Congress; the focus became one of the three Agent Orange/dioxin 

hot spots, Da Nang; and the guideline for assistance to the disabled 

Table 7.1. U.S. Congress – Appropriations for Agent Orange/Dioxin in Vietnam
2007 2018

Year Health & Disability 
Services

($ millions)

Dioxin 
Remediation
($ millions)

Total 
($ millions)

2007 * * $3.0

2008 * * $0.0

2009 * * $3.0

2010 * * $15.0

2011 $3.0 $15.5 $18.5

2012 $5.0 $15.0 $20.0

2013 $4.8 $14.5 $19.3

2014 $7.0 $22.0 $29.0

2015 $7.5 $15.0 $22.5

2016 $7.0 $30.0 $37.0

2017 $10.0 $20.0 $30.0

2018 $10.0 $20.0 $30.0

State Department Allocations $3.9

Total $231.2

* The total appropriation was divided between health & disabilities services and dioxin
remediation from 2011 onward.
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“regardless of cause,” was more strongly enunciated. From 2008 to 

2015, USAID funded East Meets West Foundation, Save the Children 

and Vietnam Assistance for the Handicapped (VNAH) for work in 

Da Nang and then DAI (a U.S. international development company) 

for further work in Da Nang plus initiatives in the other two localities 

with dioxin hot spots, Bien Hoa and Phu Cat.3 These projects combined 

some capacity building with direct services to people with disabilities 

in these locales. Other projects provided technical assistance for the 

National Law on Disability and related plans and regulations. 

In 2015, USAID awarded funds to three Vietnamese nongovern-

ment organizations and three non-Vietnamese NGOs for projects in 

six heavily sprayed provinces in the south — Thua Thien-Hue, Quang 

Nam, Binh Dinh, Dong Nai, Binh Phuoc and Tay Ninh — and Thai Binh, 

a province in the north that was never sprayed but where there are 

exceptionally large numbers of war veterans with children, grandchil-

dren and great-grandchildren born with congenital malformities. 

The following table shows the activities, the estimated numbers of 

disabled beneficiaries and the numbers of service providers to be trained 

under these six projects. The eighteen project activities are of three types: 

1. Policy development — technical assistance for disability legisla-

tion and the development of policies, regulations, action plans 

and organizations for the benefit of disabled Vietnamese. 

2. Capacity building — technical training for health care service 

providers at the provincial and district levels. 

3. Direct services delivery of direct tangible assistance to people 

with disabilities and their caregivers. 

Of the eighteen project activities, only three deliver direct services — 

tangible assistance to Vietnamese with disabilities and their caregivers. 

The other fifteen are for policy development and capacity building.

Several conclusions follow. 

First, capacity enhancement and provision of direct services must 

go hand in hand. Assistance that just provides some services is unsus-

tainable since all foreign aid eventually comes to an end. Assistance 

that focuses primarily on building capacity, without a way to test that 

capacity and accustom it to delivering services, is ineffective. Delivering 
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services animates the capacity and increases the prospects that delivery 

of services will become self-sustaining. Effective development assis-

tance needs to consciously balance the two. 

And second, the U.S. Congress has provided these funds specifically 

to help Vietnamese impacted by Agent Orange/dioxin; it is a humani-

tarian response to a specific historical legacy entwining the U.S. and 

Vietnam. Under these circumstances USAID should allocate a more 

generous share of the funding to direct services and ensure that direct 

assistance and capacity building  complement each other and prioritize 

Vietnamese impacted by Agent Orange/dioxin. The 2016 Appropria-

tions Act provides such a way forward.

Since 2016, annual appropriations acts have prioritized disability 

funding to the Vietnamese provinces that were the most heavily sprayed 

with Agent Orange and then, within these, to severely disabled people.4 

USAID has used previous appropriations for services to everyone with a 

disability “regardless of cause.” This meant that the available assistance 

was spread thinly and that Agent Orange victims only benefited ran-

domly. It has never been USAID policy to single them out for accelerated 

attention nor indeed to recognize that they exist. 

However, the 2016 spending bill states that “funds shall be made 

available for health and disability programs for areas sprayed with Agent 

Orange and otherwise contaminated with dioxin, to assist individuals 

with severe upper or lower body mobility impairments and/or cogni-

tive or developmental disabilities.”5 These types of disabilities strongly 

correlate with people the Vietnamese deem Agent Orange victims.

From the Vietnamese perspective, this language means that a higher 

proportion of the available American assistance will reach the homes of 

such people to aid them and their caregivers and to build local capabilities.

From the State Department/USAID perspective, assistance chan-

neled to the severely disabled could aim to assist everyone in that group 

“regardless of cause.” American assistance to victims of unexploded 

ordnance has for many years helped everyone with a traumatic injury, 

whether or not it came from an unexploded bomb. Assistance to people 

with severe disabilities will work the same way. 

The language in the spending bill thus frames the Agent Orange issue 

in a way that transcends politics and allows American humanitarian 
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assistance to flow to Vietnam in a more focused way. With the 2016 

Appropriations Act, Congress has created an opportunity for the two 

countries to take the next step together toward a breakthrough on 

Agent Orange.

Table 7.2.  Allocation of $17.6 Million for Disability Projects in Vietnam
Source: USAID/Vietnam Project Briefs February 2017

NGO 
Recipient, 
Amount & 
Duration

Activities Activity
Type

Number of PWD 
Beneficiaries

Number of 
Service 

Providers & 
Caregivers 

Trained

Targeted 
Provinces

1. Train service 
providers/caregivers 
in early-childhood 
disability detection & 
intervention

(B) Capacity 
Building 4,000 Thai Binh, 

Tay Ninh
Viet Health
$1.8 million 

4 years 2. Screen 140,000+ 
children for 
disabilities

(C) Direct 
Services

7,000 evaluated 
(including 

1,000 interventions 
& 400 surgeries)

1. Train in leadership, 
life skills   & 
advocacy for PWDs

(C) Direct 
Services 1,500

Thua Thien
Hue, 

Binh Phuoc

2. Help prepare 
provincial disability 
action plans

(A) Policy, 
Planning

3. Improve legal 
counseling for PWDs
in rights & services

(B) Capacity 
Building 7,800

Action for the 
Community 

Development 
Center 

(ACDC) 
$1.2 million 

3 years

4. Increase public 
awareness on 
disabilities rights

(B) Capacity 
Building 9,000

1. Increase public 
awareness of 
accessibility rights

(B) Capacity 
Building

20,000 Binh Dinh, 
Tay Ninh

2. Audit accessibility                  
& showcase model 
improvements

(B) Capacity 
Building

10 public 
buildings 
renovated

Disabilities 
Research & 

Development 
(DRD)

$300,000 
2.5 years 3. Train PWDs to 

advocate accessibility 
rights

(B) Capacity 
Building 300
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1. Introduce medical/ 
rehab protocols for 
congenital brain defects 
& injuries

(B) Capacity 
Building

8,000 Thai Binh, 
Thua Thien
Hue, 
Dong Nai; 
National

2. Train med rehab & 
occupational/physical 
therapy

(B) Capacity 
Building 400

Handicapped 
International  
$5.4 million 

5 years

3. Impact measurement (A) Policy, 
Planning

1. Train service providers 
to maintain assistive 
devices

(B) Capacity 
Building 100

Thua Thien
Hue, 
Binh Dinh, 
Quang Nam

2. Provide assistive 
devices to PWDs

C) Direct 
Services 3,000

Vietnam 
Veterans of 

America 
Foundation 

(VVAF)
$3 million 

5 years 3. Disseminate 
information on rights, 
services & assistive 
devices

(B) Capacity 
Building

NGO 
Recipient, 
Amount & 
Duration

Activities Activity
Type

Number of 
PWD 

Beneficiaries

Number of 
Service 

Providers & 
Caregivers 

Trained

Targeted 
Provinces

Vietnam 
Assistance 

for the 
Handicapped 

(VNAH) 
$5.9 million 

5 years

1. Assist CRPD & national 
action plans, strengthen 
National Committee on 
Disability; roll out 
M&E framework; 
expand disability 
databases

(A) Policy, 
Planning

National

2. Train rehab 
practitioners         & 
occupational therapists

(B) Capacity 
Building 5,400 Binh Phuoc, 

Tay Ninh

3. Equip provincial, 
district & commune 
rehab centers

(B) Capacity 
Building 4,000

Table 7.2.  Allocation of $17.6 Million for Disability Projects in Vietnam
Source: USAID/Vietnam Project Briefs February 2017 (continued)
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What Do Agent Orange 
Victims Need?

Agent Orange victims have serious problems of mobility impairment and/

or cognitive disability and developmental delay. The most underserved of 

them live in poor and often remote communities, including upland areas 

and neighborhoods with heavy ethnic minority group populations. USAID 

in partnership with the government of Vietnam can best assist Agent 

Orange victims in the context of their families and communities — home 

improvements to enhance their mobility, parental respite and community 

rehabilitation centers, scholarships for their able-bodied sisters and broth-

ers, and loans for family enterprises. Every family with a child or young 

adult with severe disabilities needs a threshold level of $1,000 worth of such 

in-kind services and investment to transform their prospects for a better 

life. Effective help to Agent Orange victims will be decisive for closer rela-

tions between Vietnam and the United States 

T
he previous two chapters described what the governments of 

Vietnam and the United States are doing for victims of Agent 

Orange. In this chapter we propose a “cooperative conver-

gence” of these two initiatives to reach and assist more of the victims 
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immediately and to strengthen Vietnamese institutions to sustain the 

assistance over time.

USAID has been assisting Vietnam with direct services and capac-

ity building related to disability for many years. Irish Aid, UNICEF, the 

Ford and Rockefeller foundations, American companies and many indi-

vidual donors have also provided aid. Among those whom these programs 

reach are people who were indirectly exposed to dioxin through a parent, 

grandparent or perhaps great-grandparent and are considered to be vic-

tims of Agent Orange. 

They are people with very serious mental incapacity and mobility 

problems, living in poor and underserved communities and families, 

and somewhat remote from larger population centers. What do they 

need? They need support and services in the context of their families — 

such things as community respite care centers so their parents can get a 

break, scholarships so their able-bodied sisters and brothers can receive 

education, and loans for family enterprises.

We estimate that every child or young adult with severe disabilities 

needs at least $1,000 (2017 U.S. dollars) in services and investment in 

their family. In Vietnam such a level of help can totally transform the 

life of people living with disabilities and their families, especially if a 

victim is in an underserved rural area. USAID can aspire to reach and 

create new opportunity for tens of thousands of Vietnamese with dis-

abilities. The challenge for the agency is to take Congressional appro-

priations for health and disability services, control intermediate costs 

and channel the funds through organizations with strong local struc-

ture and presence. This will maximize the impact on beneficiaries.

How can donors and their local partners most effectively reach such 

people and their families?

Tighten the Beneficiary Focus

For many Americans, including veterans of the war, the legacy of Agent 

Orange use in Vietnam remains a source of shame and moral outrage. 

And it remains an impediment to better U.S.-Vietnam relations. For 

both reasons, the United States should seek to reach those whom the 

Vietnamese public and leadership consider Agent Orange victims. We 
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suggest several criteria for selecting future program beneficiaries. The 

criteria are operationally feasible. Applied consistently, these criteria 

will identify a beneficiary population significantly smaller than all peo-

ple with disabilities, but which includes most Agent Orange victims. 

The criteria are:

The person was born between 1965, when most of the spraying 
with Agent Orange began, and the present. 

AND

The person’s disability is the result of a birth defect or a defect 
that emerged spontaneously within the first fifteen years of his or 
her life. 

AND EITHER

The person has mobility impairment, a mental disability or both. 

OR

The person’s disabilities are severe or very severe.

These selection criteria would encompass most of those whom the 

Vietnamese consider Agent Orange victims with disabilities. It would 

not include anyone born before 1965; they largely have health issues 

rather than disability issues. It would not include anyone born in 1965 

or later with disabilities from accidents or other health conditions; 

these people are not regarded as Agent Orange victims. The one “hole” 

in this schema is apparently people born after 1965 who may have been 

exposed to dioxin at a hot spot and subsequently contracted a disease. 

In 2016, such people would be a maximum of fifty-one years old. Expe-

rience with war veterans in the United States suggests that some of 

these Vietnamese would not yet have manifested illnesses that U.S. law 

now regards as associated with dioxin exposure. 

The larger issue is whether the United States government and/or 

the Vietnamese public and policymakers would regard this schema as 

too complicated and therefore hard to implement (United States) or as 

possibly excluding some legitimate claimants (Vietnam). 
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One alternative is to apply this framework not to select individuals 

for services, but rather as a way to sort data about people with disabili-

ties from the 2009 Vietnam Population and Household Census. This 

approach would allow us to predict where the highest concentrations 

of Agent Orange victims are likely to be living. The United States (and 

perhaps other donors) would then work with the government of Viet-

nam to reach all of the people with disabilities in those districts.

Focus on families

Disabled people are more often than not poor, and they live in fami-

lies that are poor. On the one hand, the families face unavoidable costs 

arising from special needs as well as the loss of income when an able-

bodied adult family member has to stay home to give care. On the other 

hand, Vietnamese families are extremely strong and resilient. The best 

long-term prospects for most people with severe disabilities is to con-

tinue to live with their families rather than be moved into a long-term 

care facility (which in any event is unavailable in many rural areas). 

Move to high-impact but underserved provinces

Up until now, American assistance has touched only people who live 

in towns and cities in the lowlands. The assistance now needs to pivot 

to the underserved rural and remote upland areas and ethnic minority 

groups. Vietnamese authorities and USAID can use the above profile 

of Agent Orange victims to prioritize districts within these provinces, 

reach everyone meeting the criteria and provide them and their fami-

lies with services and assistance. 

Deliver services and increase capacity simultaneously

Services and capacity-building need to be done together. This is the 

best way to meet the immediate need and to sustain services at a higher 

level once outside assistance inevitably ends. 
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Delivering services

Direct in-kind assistance is the best way to reach and transform the 

lives of Agent Orange victims. Properly designed, such assistance cre-

ates options and opportunities for the disabled person in the home and 

builds family assets. American assistance would be a one-time matter 

and tailored to the needs of the particular person and family. It would 

include, for example, rehabilitation therapies; equipment that enables 

the person with disabilities to be more mobile; accessibility improve-

ments within the family home and around its compound; simple upgrades 

in water, sanitation and roofing; a scholarship for an able-bodied sibling 

to continue his or her schooling and investments in animal husbandry 

or tools for a trade for a family member. Such investments in families 

would strengthen them economically and enable them to better meet the 

continuing needs of the disabled family member over the longer run.

Building capacity

This includes both building more resilient families of those with severe 

disability and creating more competent social services that serve the 

disabled. The first priority for strengthening social services is to train 

large numbers of social workers with a specialty in disability ser-

vices. Professional social workers are key to sustaining services for 

the severely disabled. Social workers will become the advocates for 

the severely disabled and their families and identify specific needs for 

specialized capacities and services the government of Vietnam should 

establish over the medium to long run. The findings of the provincial 

surveys of disabilities will be used to identify gaps and prioritize needs 

for the building of additional specialized capacities. 

Follow the Vietnamese policy framework

The 2010 Vietnamese National Law on Disability and its implementing 

regulations give a practical framework for American assistance. These 

regulations now offer operational definitions of case management, indi-

vidual care plan and other key concepts and tools. They define what 

disability is for purposes of providing public services and monthly 
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allowances, and set performance standards. USAID can use the solid 

relationships that its support has built with the Vietnamese Ministry 

of Labor, Invalids and Social Affairs (MOLISA) at the national level to 

reach agreement on a multiyear plan for USAID assistance for disability 

services in the provinces. The goal of these efforts: when American and 

other international assistance come to an end, Vietnamese providers 

will have the capacity to meet the social, health and livelihood needs of 

Agent Orange victims and other people with disabilities.

Adapt the lessons of the Public-Private Partnership 
in Da Nang 

In 2007, Hai Chau District in Da Nang introduced a case management 

system for its children living with disabilities. Known as the Hope Sys-

tem of Care, and assisted by Children of Vietnam, an American nongov-

ernment organization, the initiative spread to other districts in the city. 

In 2010, American foundations, companies and the Aspen Institute — 

in collaboration with the People’s Committee of Cam Le District — cre-

ated a public-private partnership to introduce the Hope System of Care 

to the district. This experience produced the following lessons.

 ● Collaborate with and strengthen district-level government; pro-

viding social services in Vietnam is their responsibility. 

 ● Enter a multiyear partnership with the district government to 

deliver services and expand capacity. The people’s committee 

(local government) must seriously commit to take full budget-

ary responsibility for the enhanced services at the end of the 

defined period. Otherwise, there’s no deal. 

 ● Carry out a survey of individuals and families in the district to 

identify all people with severe disabilities as defined earlier, and 

create a database with this information. The database would be 

used to define the needs of the severely disabled, design appro-

priate responses and plan delivery of services.

 ● The partnership should adopt a case management approach and 

set up teams of case managers in each ward or commune. The 

case manager teams work with the individual and his or her 
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family to create and update a care plan and then represent the 

individual in obtaining the required services. The partnership 

should also create interdisciplinary teams of service provid-

ers to provide expert recommendations for the individual care 

plans. The chair or vice chair of the people’s committee in each 

ward or commune needs to be involved with the leadership and 

oversight of both kinds of teams.

 ● The partnership should deliver all the services to a disabled 

person that are called for in each care plan. In 2012–2013, the 

public-private partnership in Da Nang funded a suite of up to 

nine services for children and young adults with disabilities in 

Cam Le District. Fully implementing the service plan for each 

individual with disabilities creates a constituency of the recipi-

ent, his or her family and their neighbors. All of them will pres-

sure the people’s committee to continue the same standard of 

service after the end of the partnership with the donor.

 ● The partnership should create parent support groups for chil-

dren with disabilities and strengthen disabled people’s orga-

nizations (DPOs). Each can share experiences, resources and 

learning among members so they have the skills to advocate for 

their children and for themselves after the partnership with the 

donor ends.

 ● The partnership should enroll and map the locations of all the 

people with disabilities who meet the above criteria and live 

in the district. Each year it should survey the district, update 

enrollment, revise maps and update its database with newly 

arriving beneficiaries. This sets a precedent for inclusive and 

ongoing enrollment.

 ● It works best to select districts in high-impact provinces and 

close to districts that have already graduated from such a part-

nership, where possible, so that officials in both districts can 

regularly share experience. 

 ● Capacities vary from place to place, so the partnership should 

consider adding other locally strong organizations such as the 
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Vietnam Red Cross, the Vietnam Association of Victims of Agent 

Orange/Dioxin (VAVA), parent support groups, DPOs and others.

In sum, the United States can demonstrate to the Vietnamese that 

America aims to help those whose lives have been damaged by Agent 

Orange. At the same time, this significant irritant to U.S.-Vietnam rela-

tions can be removed.
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Survivors

Two sisters who are under the care of their mother 
in Central Vietnam.  Courtesy of Ca Van Tran

A young man who is being cared for by his family 
in Central Vietnam. Courtesy of Susan Hammond
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Areas Sprayed with Herbicides in Vietnam

Figure 1. Areas in Vietnam sprayed with herbicides, 1961–1970, showing 
spraying intensities.  Courtesy of Ministry of Natural Resources and 

Environment, Office of National Steering Committee (Committee 33), 
Comprehensive Report, 2013 Hanoi, p. 9
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Total Area sprayed: 10,160 square miles (2,631,297 hectares)

Area sprayed with dioxin-contaminated herbicides: 

6,486 square miles (1,679,734 hectares)

Total volume of herbicides: 

19.5 million gallons (73,780,253 liters)

Volume of dioxin-contaminated herbicides: 

12.6 million gallons (47,621,022 liters)

366 kilograms (807 pounds) of dioxin 

released into the environment

Main staging areas: 

U.S. air bases at Bien Hoa, Da Nang and Phu Cat

J.M. Stellman et al. “The extent and patterns of usage of Agent Orange 
and other herbicides in Vietnam,” Nature, April 2003, 422, 681–687.
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Despite warning signs, people continue to use ponds around the Bien Hoa 
Air Base for raising fish and ducks. Courtesy of Le Ke Son
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Area at the Da Nang Airport that was used to store drums of Agent Orange 
and other herbicides during the 1960s, as it appeared before the start of 

remediation in 2012. Courtesy of Charles R. Bailey

American Ambassador to Vietnam Michael Marine (blue necktie) at 
the Da Nang Airport dioxin hot spot, July 24, 2007.  

Courtesy of Le Ke Son
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The Ford Foundation funded a concrete cap and drainage structures that 
immobilized the dioxin at the Da Nang Airport by January 2008. 

The heavy cap locked down the most contaminated soils and the structures 
channeled and trapped dioxin-laden sediments in storm water runoff pending 

the full remediation, which began in 2012. Courtesy of Charles R. Bailey

Left to right, front: Ambassador Ton Nu Thi Ninh and Walter Isaacson, 
co-chairs, U.S.-Vietnam Dialogue Group on Agent Orange/Dioxin. Rear: 

Jesper Morch, UNICEF representative in Vietnam, and John Hendra, U.N. 
resident coordinator in Vietnam, at the Da Nang Airport 
dioxin hot spot in June 2008. Courtesy of Charles R. Bailey
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American Ambassador to Vietnam David B. Shear and 
Vietnamese officials open the joint project to remediate the dioxin 

at the Da Nang Airport, August 9, 2012. Courtesy of Charles R. Bailey

Left to right: Thomas G. Boivin, Hatfield Consultants, Ltd.; Ambassador Ha 
Huy Thong, co-chair of U.S.-Vietnam Dialogue Group on Agent Orange/

Dioxin; Charles R. Bailey, and Le Ke Son at the launch of the dioxin 
remediation project at the Da Nang Airport, August 9, 2012. 

Courtesy of the authors
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Containment structure being readied to treat dioxin-contaminated soil, 
Da Nang Airport, May 2013. Courtesy of Le Ke Son

Left to right: American Ambassador to Vietnam David B. Shear, 
U.S. Senator Patrick J. Leahy, Senior Lt. General Nguyen Chi Vinh, 

Vietnam Ministry of Defense, and U.S.-Vietnam Dialogue Group co-chair 
Ambassador Ha Huy Thong, at ceremonial opening of the dioxin remediation 

plant at the Da Nang Airport, April 19, 2014. Courtesy of Tim Rieser
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Dioxin-contaminated soils and pond sediments being 
placed in a passive landfill at Phu Cat Airport, March 2012. 

The project was completed on August 18, 2012. Courtesy of Le Ke Son

Dr. Nguyen Thi Ngoc Phuong is an important early researcher on dioxin 
exposure and birth defects in Vietnam. Courtesy of Le Ke Son
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A forest in Aluoi District, Thua Thien-Hue Province 
in the 1970s, destroyed by Agent Orange. Courtesy of Vo Quy

Professor Vo Quy conducting a 
survey on the effects of Agent 

Orange sprayed in the Nam Can 
mangrove forests, 1970s. 

Courtesy of Vo Quy

Professor Vo Quy in 2016. 
Courtesy of Le Ke Son
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Phung Tuu Boi, director of the Center for Assistance in Nature Conservation 
and Community Development, initiated a project to plant “green fences” 

of honey locust trees with long thorns to keep people away from the dioxin 
hot spot in Aluoi. Courtesy of Charles R. Bailey

Dr. Le Van An, re ctor, Hue University of Agriculture and Forestry, operates a 
farm extension center in Aluoi District that introduces farmers to new 

techniques and opportunities in agroforestry. Courtesy of Charles R. Bailey
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Ambassador Michael Marine in Washington, May 2015. 
Courtesy of Le Ke Son

Left to right: The late Professor Vo Quy, a member of the 
U.S.-Vietnam Dialogue Group; Tran Kim Chi, National Assembly staff 

member; Ambassador Ngo Quang Xuan, the Dialogue Group co-chair; the late 
Eni Faleomavaega, member, U.S. House of Representatives and chair, 

Foreign Affairs Subcommittee on Asia and the Pacific; and Dialogue Group 
member Do Hoang Long at the Agent Orange hearings, June 2009. 

Courtesy of Charles R. Bailey
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Left to right: Le Ke Son; Tim Rieser, Democratic Clerk, 
Senate Appropriations Subcommittee on State and Foreign Operations; 
and Charles R. Bailey in Washington, May 2015. Courtesy of the authors

Left to right: Susan V. Berresford, former president, Ford Foundation; Nguyen 
Thi Hien, president, Vietnam Association for Victims of Agent Orange 

(VAVA)/Da Nang; the late Bob Edgar, president, Common Cause; and disabled 
youths at a vocational training center run by VAVA in Da Nang, March 2011. 

Courtesy of Charles R. Bailey
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Left to right: Charles R. Bailey; Ambassador Ngo Quang Xuan, 
U.S.-Vietnam Dialogue Group co-chair; a local official; and two Dialogue 

Group members, the late Professor Vo Quy and Do Hoang Long, inaugurate a 
filtered water system in Dong Son Commune, Aluoi District, funded through 

the U.S.-Vietnam Dialogue Group and Rotary International Foundation, March 
2012. Courtesy of Charles R. Bailey

A young woman at the VAVA vocational training center, 
Da Nang, April 2009. Courtesy of Charles R. Bailey
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The parents of a child with disabilities confer with social workers in Da Nang 
in April 2012 under a project of the Cam Le District Peoples Committee and 

Children of Vietnam funded by private American foundations and businesses.  
Courtesy of Truong Van Thom

A child with physical and cognitive disabilities greets the new cow her family 
in Quang Nam Province received from the War Legacies Project in June 2017 

through the support of the Bob Feldman Memorial Fund. Feldman was a 
Vietnam veteran from Minnesota. Courtesy of Susan Hammond
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Le Ke Son, 
center, and 
Charles R. Bailey 
interview James 
Zumwalt, left, 
at his home in 
Rehoboth Beach, 
Delaware, May 
2015. Courtesy 
of the authors 

People with disabilities await medical examinations in Binh Phuoc Province in 
June 2017 as part of a project by Vietnam Assistance for the Handicapped 

(VNAH), funded by USAID. Courtesy of Ca Van Tran

Charles R. Bailey, 
center, and Le 
Ke Son interview 
Ambassador Le 
Van Bang, left, at 
his home in the 
Red River Delta, 
April 2015. 
Courtesy of 
the authors
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Vietnam and the United States sponsor the screening of the 2016 Oscar-
nominated film Chau, Beyond the Lines at the United Nations in New York, 

June 2016. The film, a landmark documentary, is about Le Minh Chau, 
a young man born with disabilities who struggles with the reality of his dream 

of becoming a professional artist. Left to right: Director Courtney Marsh, 
Le Minh Chau and Ambassador Nguyen Phuong Nga. 

Courtesy of  Nguyen Thanh Tuan

Le Minh Chau in his studio in Ho Chi Minh City. 
Courtesy of Courtney Marsh 
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C H A P T E R  N I N E

Can the Agent Orange Issue 
Be Resolved through the Courts 

in the U.S. or Elsewhere?

Many individuals and groups have sought to sue the chemical companies 

and the United States government for the manufacture and use of dioxin-

contaminated herbicides in Vietnam during the war. American veterans 

achieved a pretrial settlement of their suit in 1984. It was the largest class-

action suit filed up to that time. Vietnamese Agent Orange victims sued the 

chemical companies in 2004 but were unsuccessful. Scientific complexities, 

the unsettled causal relationship between dioxin exposure and ill health 

and disability and the challenges of proof under American tort law stand in 

the way of a legal solution to the legacy of Agent Orange. Any future law-

suits will encounter similar dead ends.

O
ver the decades since the end of the Vietnam War, many in-

dividuals and organizations have demanded that the United 

States Government and the chemical companies pay com-

pensation for the damages to human health and well-being and the 

harm to the environment arising from the use of Agent Orange. The 

United States has never agreed that it has a legal duty to provide funds 
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or assistance to remediate the harms caused by Agent Orange. On 

the other hand, since 1991 the United States has provided benefits to 

American veterans of the Vietnam War suffering from illnesses related 

to dioxin. Monsanto, Dow Chemical and the other chemical companies 

that produced Agent Orange did agree to an out-of-court settlement 

that resulted in a fund of $330 million for veterans in the United States, 

Australia and New Zealand. 

Since 2007, the United States Congress has appropriated $231.2 

million for assistance to people with disabilities in Vietnam and for 

remediation of dioxin hot spots. Thus, although both the United States 

Government and the chemical companies have never used the term 

compensation or reparations, and have never formally admitted lia-

bility, they have performed some acts of humanitarian responsibility. 

Other countries that participated in the Vietnam war, especially Austra-

lia, New Zealand and South Korea, also have had similar arrangements.

These are complex issues facing the plaintiffs who are victims of 

Agent Orange in Vietnam. First, the American chemical companies 

manufactured Agent Orange under contract to the United States. The 

use of Agent Orange in Vietnam was the result of decisions taken over 

three presidencies and five Congresses. It impacted not only the Viet-

namese plaintiffs, but also American veterans and United States allies 

who participated in the Vietnam War. A legal solution to this issue has 

been and will continue to be near impossible to reach due to the com-

plex science of causation and the demands of proof under American 

tort law. Alternative pathways need to be pursued so that the United 

States and the chemical companies that produced the herbicides can 

enlarge their regard for and humanitarian assistance to those affected 

by dioxin.

American Veterans

In 1977, American veterans of the Vietnam War began to file claims 

with the Department of Veterans Affairs for disability payments and 

health care for illnesses, miscarriages and birth defects they believed 

were caused by exposure to dioxin while they served in Vietnam. 
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Veterans Affairs, however, denied their claims unless they could prove 

that the condition began while they were in the service or within one 

year thereafter and held to the position that dioxin had only short-term 

and reversible effects on human health. In February 1979, some 52,220 

American veterans of the war and their families filed a class-action suit 

against six of the chemical companies that had produced Agent Orange 

for the United States Department of Defense.1 

The case was heard by Judge Jack Weinstein in the United States 

District Court for the Eastern District of New York.2 Judge Weinstein 

defined the class as all veterans who served in Vietnam between 1961 

and 1972 from the United States, Australia and New Zealand who 

believed that they or their children had been harmed by dioxin. Both 

sides ultimately agreed to a pretrial settlement of $180 million. Judge 

Weinstein established the Agent Orange Settlement Fund with the 

money and asked Kenneth Feinberg to create a plan to disburse it.3 

With interest, the settlement fund ultimately grew to $330 million. 

The disbursement plan had two components, a Payment Program and a 

Class Assistance Program. The Payment Program disbursed $205 mil-

lion through compensation payments to 52,000 totally disabled Ameri-

can veterans and survivors of deceased veterans.4 The awards averaged 

about $3,900 each. The Class Assistance Program distributed $74 mil-

lion to 83 social service nongovernment organizations throughout the 

United States to provide counseling, medical and case management ser-

vices to 239,000 veterans and their families. With legal costs, the fund 

had fully distributed its assets by September 1997, and Judge Weinstein 

ordered it closed.5 

Reflecting back on the case in 2016, Feinberg remarked: 

Weinstein looked at all the scientific and medical evidence — all 
of it. He agonized over it. He concluded the following: No indi-
vidual in a court [bearing] the burden of proof can demonstrate 
by a preponderance of the evidence — 51 percent — that their 
illness or injury was caused by Agent Orange herbicide exposure 
in Vietnam. It doesn’t matter whether it’s a Vietnamese citizen, a 
domestic citizen, a soldier, nobody — according to Judge Wein-
stein based on the medical evidence in 1984. That ruling has not 
changed to this day.. . .  However, [Judge Weinstein did find] as a 
matter of law that the plaintiffs have demonstrated that as a class 
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[he could] find no other explanation except that it’s Agent Orange. 
That’s why he accepted the settlement.

Weinstein’s ruling in [this] case set the benchmark for all 
subsequent legal discussions of a judge, in terms of government li-
ability, in terms of medical scientific causation, [and] in terms of 
methodologies for compensating eligible victims. That benchmark 
decision, affirmed by the Second Circuit Court of Appeals, which 
the Supreme Court of the United States declined to review, ended 
for all intents and purposes any legal discussion in the United States 
about Agent Orange.6

While the lawsuit was underway, some veterans sought to get the 

United States Congress to act on their concerns. Veterans began to 

mobilize, and in 1978 Bobby Muller and others formed Vietnam Vet-

erans of America.7 Over the next decade, Congress approved funds for 

epidemiological studies and health care, and in 1991, Congress passed 

the Agent Orange Act, which provides compensation to American vet-

erans who served in Vietnam and later developed any of a growing list 

of illnesses and conditions.8

Vietnamese Agent Orange Victims

By 2003, many in Vietnam had become frustrated that the United States 

was doing nothing for Vietnamese victims of Agent Orange even as 

the United States government ramped up compensation for American 

veterans who had become ill from their exposure to Agent Orange in 

Vietnam. A small group of Vietnamese doctors, scientists and retired 

military officers decided to sue those responsible. They formed VAVA 

to protect the interests of victims and raise funds for their care. Other 

members are individuals and groups who have volunteered to assist the 

victims.

In the United States, the federal government has sovereign immu-

nity and may not be sued without its consent. Consequently VAVA and 

twenty-seven named individuals9 filed suit on January 30, 2004, against 

the chemical companies and their subsidiaries and affiliates that had 

produced Agent Orange.10

The Vietnamese case began on March 18, 2004, in the United States 

District Court for the Eastern District of New York before Judge Jack 
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Weinstein, the same judge who’d heard the American veterans’ Agent 

Orange lawsuit twenty years earlier. The Vietnamese side argued that 

as a direct result of the defendants’ actions, the plaintiffs had suffered 

physical injuries, pain and suffering, severe mental anguish and loss of 

livelihoods. They also charged that the defendants’ actions contami-

nated the environment. The plaintiffs asked the court for compensa-

tory and punitive damages “in amounts to be proven at trial” and a 

court order requiring the defendants to pay for environmental reme-

diation in Vietnam.11 The plaintiffs further asserted that the defendants 

had violated customary international law.12

The chemical companies moved to dismiss the case. They argued 

that the statute of limitations had expired, that the court lacked juris-

diction, that the plaintiffs’ request for the companies to fund the reme-

diation of dioxin was infeasible and that court oversight of remediation 

would infringe on Vietnam’s sovereignty and impact U.S. foreign policy 

in Vietnam. The companies also asserted that the case would violate 

the “political question” doctrine.13 Most importantly for the case, the 

companies asserted that the plaintiffs had failed to establish a claim that 

the chemical companies had violated international laws. 

At the request of Weinstein, the United States Department of Jus-

tice submitted an amicus brief (“Statement of Interest”) in which the 

government argued that the court has no authority to pass on the valid-

ity of the president’s decisions regarding combat tactics and weaponry, 

made as commander in chief of the United States during a time of active 

combat. Moreover, before deciding to use herbicides, the executive 

branch had considered and found no international or international cus-

toms against this tactic. Prior to April 1975, the United States had not 

approved the 1925 Geneva Protocol and therefore was not bound to this 

protocol. Article 23 (a) of the 1907 Hague Convention is applicable to 

toxic chemicals and not to defoliants and herbicides. The United States 

government was also concerned about setting a precedent, asserting: 

“The implications of plaintiffs’ claims are astounding, as they would 

(if accepted) open the courthouse doors of the American legal system 

to former foreign enemy nationals and soldiers claiming to have been 

harmed by the United States Armed Forces’ use of materials supplied 

by American manufacturers during times of war.”14 
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On March 10, 2005, Judge Weinstein issued a 233-page decision to 

dismiss the case. These three major legal issues barred the way to a suc-

cessful suit by Vietnamese victims of Agent Orange against the chemi-

cal companies:

United States Domestic Law 

The court dismissed all claims brought by the Vietnamese under Amer-

ican domestic law because of the government (military) contractor 

defense. The contractor defense doctrine shields private contractors 

from tort liability associated with their performance of government 

procurement contracts. It covers all domestic state and federal substan-

tive law claims.15 The doctrine says, in essence, “The government told 

us to do it and knew at least as much as we did about the dangers.”16 The 

plaintiffs asserted that the chemical companies withheld information 

from the United States government on the dioxin levels in their her-

bicides. Judge Weinstein found that the government knew at least as 

much or more than the chemical companies about their product.

International Law

The contractor defense cannot be used to counter claims brought under 

international law. An international law claim was thus the plaintiff’s 

strongest strategy. The court ruled that to establish the chemical com-

panies’ liability under international law, the plaintiffs would need to 

show (a) that the usage was illegal under international law, (b) that the 

defendants knew how their product would be used and (c) that they 

supplied the product, becoming a party to the illegality. Judge Wein-

stein found that (b) and (c) could be shown but not (a). He wrote, 

“Detailed analysis of international law claims of the Vietnamese plain-

tiffs establishes that use of herbicides by or on behalf of the United 

States in Vietnam before 1975 was not a violation of international law.”17 

Weinstein found that “chemicals designed and used as herbicides to kill 

plants, as defendants’ products were designed and used during the Viet-

nam War, are not outlawed as ‘poison or poisonous weapons’ under 

even the broadest interpretation of that phrase.”18 Moreover, he wrote, 

“The herbicides were not ‘calculated to cause unnecessary suffering.’ 



F R O M  E N E M I E S  T O  PA R T N E R S  •  137

The herbicide spraying was in the course of armed activities deemed 

necessary by the United States to protect American armed forces and 

those of its allies. It was not designed to harm people or land indepen-

dently as a punishment or to inflict hurt viciously and consciously.”19 In 

consequence, he ruled, many areas of international law such as torture, 

war crimes and genocide do not apply in this case since they all require 

demonstrated harmful intent. The tension, or contradiction, between 

the two holdings — that the chemical companies and the United States 

government had the knowledge but not the intent — was left unresolved.

Causality

Judge Weinstein’s rulings were sufficient to dismiss the case based on the 

plaintiff’s claims under domestic and international laws. He made it clear, 

however, that any future litigation claiming dioxin exposure and subse-

quent ill health would face formidable barriers under U.S. tort law: sci-

entific evidence would need to demonstrate a connection more probable 

than not, each plaintiff would need to prove exposure and every plaintiff 

would need to trace the links between the dioxin produced by specific 

companies and the resulting harm he or she directly experienced.20

Weinstein wrote:

 ● “Proof of causal connection depends primarily upon substan-

tial epidemiological and other scientific data, particularly 

since some four million Vietnamese are claimed to have been 

adversely affected. Anecdotal evidence of the kind charged in 

the complaint . . . cannot suffice to prove cause and effect.”21

 ● “No study or technique presented to the court has demonstrated 

how it is now possible to connect the herbicides supplied by 

any defendant to exposure by any plaintiff to dioxin from that 

defendant’s herbicide.”22

The Vietnamese appealed to the United States Court of Appeals 

for the Second Circuit in New York, asking the court to reverse the 

decision by Judge Weinstein. The appellate court dismissed the appeal. 

A rehearing by an expanded (en banc) panel of appellate judges con-

firmed Judge Weinstein’s decision on May 7, 2008. The plaintiffs then 
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petitioned the United States Supreme Court for a writ of certiorari to 

hear the case.

In their petition to the Supreme Court, the plaintiffs defined the 

central point at issue as follows:

This case is not and has never been about whether the manufac-
ture, supply and use of herbicides [emphasis in original] per se to 
defoliate large areas of Viet Nam violated customary international 
law. Rather, it is about whether the use of herbicides which respon-
dents knew contained excessive and avoidable amounts of poison 
(dioxin) and which added nothing to the defoliations process, vio-
lated customary international law. . . . The crux of the court of ap-
peal’s holding was that since the government’s intent was not to 
spray a poison on humans, and that the dioxin contamination was 
an ‘unintended’ consequence of spraying Agent Orange, there was 
not a sufficient level of intent necessary to demonstrate a viola-
tion of customary international law. Petitioners allege otherwise 
in their amended complaint, at least insofar as the chemical com-
pany respondents are concerned.23 

In March 2009, the Supreme Court denied the plaintiffs’ petition for 

a writ of certiorari to hear an appeal. This decision brought to an end 

further recourse to United States courts for redress of American use of 

Agent Orange in Vietnam.

South Korean Veterans of the Vietnam War

Over 300,000 South Korean soldiers served in Vietnam between 1965 

and 1972, and many of them were exposed to the spraying of Agent 

Orange. The 1984 Agent Orange Settlement Fund, however, did not 

cover the South Koreans, even though it did apply to veterans in the 

United States, Australia and New Zealand. 

In 1999, some 20,000 South Korean Vietnam War veterans filed 

two class action suits against Monsanto and Dow Chemical in the 

Seoul District Court, seeking $4.4 billion in damages. The District 

Court ruled against them in 2002.24 They appealed and in early 2006 

the Seoul High Court overturned the lower court’s decision, requiring 

the chemical companies to compensate 6,795 veterans in the amount 

of $61 million.
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The chemical companies appealed to the Supreme Court of Korea, 

which gave its decision on July 12, 2013. Korea’s highest court reversed 

the ruling of the Seoul High Court except for thirty-nine veterans with 

chloracne, a severe but treatable skin disorder, for which the court 

found evidence of causality and ordered the chemical companies to 

pay $415,000 in damages.25 The Supreme Court sent the case of the 

other veterans back to the appeals court, saying in a statement, “There 

is no evidence their diseases were caused by their exposure to defoliant 

spray during the Vietnam War.”26 The thirty-nine plaintiffs now face 

the question of how they can get the judgment obtained in South Korea 

enforced against the chemical companies in the United States. 

The narrowness of the Korean court ruling — it benefits only thirty-

nine Korean war veterans suffering one disease — suggests that the 

Korean case will not eventually prompt United States courts to reverse 

thirty years of legal decisions adverse to victims of Agent Orange.
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C H A P T E R  T E N

How Has the Bilateral Relation 
on Agent Orange Changed 

Over Time, and 
What Is the Situation Today?

United States’ spraying of Agent Orange on a massive scale in Vietnam 

was a historic mistake, and the legacy of ill health and disability that fol-

lowed has been a disaster for both countries. The governments of the two 

countries could not agree on what to do about Agent Orange even after dip-

lomatic relations were established in 1995, until a breakthrough occurred 

in 2006. Vietnamese readiness and initiatives from the U.S. Embassy,  

Congress and the Ford Foundation led to the breakthrough. Vietnam and 

the United States have developed a strong partnership in cleaning up the 

dioxin at two former U.S. military bases. Congress has directed that U.S. 

health and disability assistance go to the most severely disabled living in the 

provinces that were sprayed. These U.S. actions since 2007 have notably 

strengthened relations with Vietnam across the board.

T
he American use of herbicides in Vietnam during the war was a 

historic mistake by the United States, and its lingering legacies 

of ill health and disabilities since then have been a disaster for 
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both countries. It has taken decades for the United States and Vietnam 

to move from no discussion of the issue to limited talks to joint action 

on cleaning dioxin residues at former American military bases of the 

legacy of Agent Orange. There has been less progress on United States 

help for the Vietnamese suffering ill health and coping with disabilities 

linked to direct and indirect exposure to the dioxin in Agent Orange. 

American assistance for the disabled has been delivered “regardless of 

cause” and therefore lacks the sharp focus needed to reach the people 

whom the Vietnamese regard as victims of Agent Orange. Beginning 

in 2015 annual appropriations acts approved in Washington sharpened 

the focus of official American disability assistance to Vietnam. Ap-

propriations acts since then stipulate that funds will go to projects and 

programs in areas that were heavily sprayed and, within these areas, to 

people with severe physical and mental disabilities.

The impact of Agent Orange, beyond its defoliation of trees and 

other vegetation, took decades to unfold. The United States embargo 

of Vietnam lasted twenty years, from 1975 to 1995. During this period 

there was no diplomatic relationship and therefore little official contact 

between the two governments. Action on the legacy of Agent Orange 

proceeded on quite separate tracks in Vietnam and in the United States.

Dr. Le Cao Dai was a Hanoi surgeon and veteran of Vietnam’s strug-

gle against French colonialism after World War II. During the Viet-

nam War he directed a field hospital in the Central Highlands within 

South Vietnam to treat North Vietnamese troops. From 1966 to 1974, 

Dr. Dai’s hospital was forced to relocate whenever American planes 

sprayed Agent Orange to defoliate the forests that concealed northern 

forces. Dr. Dai and everyone in the area could see that Agent Orange 

defoliated the trees, but they had no reason to know that the herbi-

cide was contaminated with dioxin, nor could they foresee the con-

sequences of dioxin exposure for their health. By the early 1970s, Dr. 

Dai and other Vietnamese doctors began seeing soldiers suffering from 

unusual diseases. They also noticed numerous miscarriages, premature 

births and birth defects among soldiers’ children. In October 1980, the 

government of Vietnam set up the 10-80 Committee in the Ministry 

of Health with Dr. Hoang Dinh Cau as director and Dr. Dai as deputy 
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director. Over the next fifteen years, the 10-80 Committee led Viet-

namese efforts to understand and respond to the Agent Orange legacy.

Vietnamese scientists made early contributions. Before the war 

ended, Professor Vo Quy, a biologist at Vietnam National University 

in Hanoi, surveyed the damage the herbicide spraying had done to the 

forests and wildlife in the upland areas of South Vietnam and reported 

back to the government in Hanoi. After the war, a renowned surgeon, 

Professor Ton That Tung, compared the medical histories of soldiers 

who had gone south with those who had not. He found a dramatic 

increase in rates of cancers and birth defects in the children of those 

who had gone to the south.

On the American side, in the early 1980s a Vietnam veteran, Bobby 

Muller, emerged as a spokesman of American Vietnam veterans. As 

president of Vietnam Veterans of America, Muller articulated a grow-

ing concern among veterans that their exposure to Agent Orange was 

the cause of significant health problems that so many veterans were 

having. As Muller later related, “This was a problem. People were dying 

young. . . . Health consequences were traumatic.” United States offi-

cials said that they did not know which troops were specifically sprayed 

and that therefore it would not be possible to show the consequences 

of exposure. Muller countered, “Well, O.K., but Vietnam is where this 

stuff was used. There is no question. People have been living there. 

That’s the laboratory. If we look at the consequences for Vietnamese 

people whom we know have had exposure, that will inform our pro-

cess.” Muller concluded, “As the head of Vietnam Vets, nobody was 

in a better position to do an outreach to Vietnam than the leadership 

of those who fought. Politicians are not going to get ahead of us who 

fought in the war and paid the price.”1 

Accordingly, Muller led a small group of American veterans in 1982 

to Hanoi, where they met with Dr. Tung, who told them, “The dramatic 

increases in birth defects and cancers don’t make sense because we’re 

not industrialized, we don’t have major manufacturing with pollutants 

and toxins. That’s not an explanation for this dramatic increase in birth 

defects and illnesses we’re seeing among those who operated in defoli-

ated areas. We’ll do whatever we can to work with you.”2 
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From 1968 to 1970, Admiral Elmo R. Zumwalt Jr. commanded United 

States naval forces patrolling the coasts, harbors and rivers of South Viet-

nam. He ordered Agent Orange sprayed over the Mekong Delta to kill 

vegetation along the waterways and reduce ambushes. His son, Lieuten-

ant Elmo Zumwalt III, who served in Vietnam 1969-70, commanded one 

of the Navy boats patrolling the rivers. In 1977, Elmo III’s son, Elmo IV, 

was born with a severe learning disability. Six years later, Elmo III was 

diagnosed with cancer, from which he died in 1988 at the age of forty-

two. Admiral Zumwalt and his son attributed the cancer and the boy’s 

learning disability to Agent Orange.3

In 1990, Admiral Zumwalt carried out a study that connected dioxin 

exposure with twenty-five kinds of cancers. His findings contradicted 

earlier evaluations by the Department of Veterans Affairs that showed no 

correlation. The United States Congress created an independent scien-

tific review panel in 1991 in the Institute of Medicine that since then has 

identified seventeen cancers and other illnesses associated with dioxin 

exposure. Zumwalt and his younger son, James Zumwalt, visited Hanoi 

in 1994 as private citizens. James Zumwalt said of his father:

He realized it was important to get the two governments working 
together, so he went over there with the purpose of trying to get the 
U.S. government and the Vietnamese government to do a study on 
the Agent Orange issue.

The Vietnamese had not yet decided how they wanted to han-
dle the issue. The U.S. government made no effort to show there 
was interest on their side to do this study. The trip had all good in-
tentions but didn’t make the progress we had hoped it would make.4 

Matters moved ahead in the United States, however. In May 1996, 

President Bill Clinton held a news conference on Agent Orange’s impact 

on American veterans. Admiral Zumwalt was present as the president 

announced that the United States would “take further steps to ease the 

suffering our nation unintentionally caused its own sons and daugh-

ters by exposing them to Agent Orange in Vietnam.” Clinton continued: 

“For over two decades, Vietnam veterans made the case that exposure 

to Agent Orange was injuring and killing them long before they left 

the field of battle, even damaging their children. For years, the govern-

ment did not listen. . . . [W]ith the important step we are taking today, 
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we are showing that America can listen and act.” The president then 

announced that veterans “are entitled to disability payments based 

upon their exposure to Agent Orange. Our administration will also pro-

pose legislation to meet the needs of veterans’ children afflicted with 

the birth defect spina bifida — the first time the offspring of American 

soldiers will receive benefits for combat-related health problems.”5 

It would take more than a decade — until 2007 — for the United 

States government to really start to come to grips with the legacy of 

Agent Orange in Vietnam itself. According to former Ambassador Le 

Van Bang, between 1986 and 1994, “The relations between Vietnam 

and the United States [were] so difficult that we could not talk about 

anything except MIAs and POWs.”6 In 1989, Foreign Minister Nguyen 

Co Thach asked the United States to form another team to talk about 

humanitarian issues of Vietnam and assigned Le Van Bang to lead the 

Vietnamese side. The team called for prosthetic devices for wounded 

veterans and others in the countryside. Bang recalled, “That was the 

number-one issue [where] the United States could help us. And when 

we talked about other issues, Agent Orange or the victims of it, the 

United States refused to hear. ‘No, no, we are not talking about that one. 

If you talk about that one we [will] go away.’ . . .  They all said it was the 

policy of the U.S. Government, the Administration.”7 

As the Vietnamese continued to work with U.S. officials, they also 

reached out to American nongovernmental organizations and invited 

them to start programs in Vietnam. The Ford Foundation, a leading 

American philanthropy, received such an invitation in 1991 and began 

making a small number of grants in international relations, social sci-

ence research and women’s studies from its offices in Bangkok. In 1993 

Susan V. Berresford, then the Ford Foundation program vice president, 

visited Hanoi to meet officials, scientists and others to learn about fur-

ther needs in these areas. At the end of her official schedule, her hosts 

asked if she would be willing to stop at a hospital. Although the Ford 

Foundation does not support healthcare work, she agreed. There she 

was shown evidence of birth defects and the officials said they hoped 

the foundation would help with Agent Orange. Berresford replied 

that the foundation would think about it. The Ford Foundation went 

ahead with its grant making in Vietnam and three years later opened 
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a representative office in Hanoi. To the new representative, Charles 

Bailey, Berresford suggested that he keep alert for how the foundation 

might get engaged in a useful way with Agent Orange.

In 1993, Vice Foreign Minister Vu Khoan made his first visit to the 

United States on a study tour funded by the Ford Foundation. He later 

said, “That very trip opened my getting to know the U.S.” In 1995 he 

was put in charge of relations with the U.S. In 2015 he said: 

To be honest, at that time I could not imagine then that the rela-
tionship between the U.S. and Vietnam could develop as far as [it 
has] today. When the BTA [bilateral trade agreement] was signed, 
trade between the two countries was $780 million, and now it’s 
$40 billion — such a big jump, I could not imagine that big jump. 
Everybody asked why so [fast]? Let me go back to the history. 

Everybody knows that the relation between the two countries 
underwent a very unfortunate history, causing pain to both coun-
tries and many children of the two countries died during the war, 
damaging the relation which should have been good [and] causing 
complicated problems in the region. Why was that? I want to be 
frank; that may be because the U.S. got wrong signals. . . . [D]uring 
the Second World War, our President Ho Chi Minh and General Vo 
Nguyen Giap showed strong gestures to become friends with the 
U.S. After the August revolution was successful and the new State 
of Vietnam came into being, Ho Chi Minh wrote fourteen times to 
the U.S. president and to the secretary of state while he wrote only 
twice to Stalin, but he did not receive positive feedbacks from the 
U.S. That’s the first mistake of the U.S., which opened up a series 
of mistakes that came later, let alone the history after 1945. Many 
opportunities were missed. The unfortunate happenings caused the 
history of relations between the two countries to lose decades.

What happened was unreasonable, but the normalization of 
relations is reasonable. When the relation was put on the right 
track, it developed fast. [T]he U.S. is also an Asia-Pacific country 
[and its] trade and business are a large proportion in the Asia-
Pacific region. It’s not by accident that the U.S. joined the Pacific 
war because its interest was linked with this region and during 
World War II, the real threat to the U.S. came from this region. So 
the U.S.’s interest in this region is inevitable. 

Vietnam has an important geo-economic and geopolitical 
position in this region. I say this not because I am a Vietnamese; 
you can just look at the map and can see [this] right away. . . . 
The fact that conflicts in the region have involved Vietnam shows 
the important position of Vietnam. In the Second World War, the 
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Japanese came here, the French had a war here for nine years, [the 
American] war was here for ten years, later other people’s war was 
also here. Our sufferings themselves tell our important role.

Economically speaking, Vietnam is a poor country [and] 
doesn’t have a significant role, but for the future, for the develop-
ment of the region, Vietnam is absolutely an important destination. 
Mutual benefits meet. We can share benefits, of course, not to be 
against anybody, but for development. This is a factor in that fast 
development. Secondly, we suffered wars the most in the world. 
No countries but one country in Europe and Vietnam have seen a 
Thirty Years’ War.8 So our nation’s aspiration to get out of poverty 
is strong. We really need an environment and a partner to develop. 
One of the foremost important partners is the U.S. itself.9

Vietnamese officials in the North were well aware of the wartime 

spraying of Agent Orange, but after the war ended they faced many other 

challenges and the government did not have the resources and capacity 

to study the issue. As the Vietnamese collected more information, how-

ever, the more they realized its seriousness. They also realized that in 

the process of normalization, Khoan said, adding, “There were many big 

issues of strategic significance — regional, political and economic rela-

tions. We focused on the big issues first — normalization of relations. We 

didn’t want to do anything that might hinder the process.”10

Normalization did move forward: On February 3, 1994, Presi-

dent Bill Clinton lifted the trade embargo against Vietnam, and on 

January 25, 1995, Vietnam and the United States signed an agreement 

settling all claims of each country, and nationals of each country, “aris-

ing from the nationalization, expropriation, or taking of, or other mea-

sures directed against, properties, rights and interests” of the other.11 

On July 11, 1995, President Clinton announced the United States would 

establish ambassadorial-level relations with Vietnam. In April 1997 

Pete Peterson, a former Vietnam War POW and Member of Congress, 

became U.S. ambassador to Vietnam.

In October 1997, Le Van Bang, now the Vietnamese ambassador to 

the United States, accompanied Foreign Minister Nguyen Manh Cam 

to meet Secretary of State Madeleine Albright. Cam thought that it was 

time to talk about Agent Orange. They quickly learned that the State 

Department message was, “We are not talking about it and we will tell 

the press that we, both of us, Vietnam and the United States — didn’t 
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talk about this issue during our discussion today.”12 American diplo-

mats posted to Hanoi in the late 1990s were instructed never to use the 

phrase Agent Orange.13

The Vietnamese concluded that if they couldn’t move the bilateral 

relationship forward on other fronts, then they couldn’t talk about 

Agent Orange with the United States. Nevertheless, Vietnam continued 

to raise the issue in high-level official meetings — Deputy Defense Min-

ister Tran Hanh with Defense Secretary William Cohen during Hanh’s 

visit to the United States in October 1998, Prime Minister Phan Van 

Khai with President Clinton at the Asia-Pacific summit in New Zealand 

in September 1999 and Foreign Affairs Minister Nguyen Dy Nien with 

Ambassador Peterson in March 2000. According to Lewis M. Stern, the 

former director for Southeast Asia at the Defense Department, “The 

U.S. Government response to Vietnamese insistence on the primacy 

of a bolder, larger, more mainstream USG effort to heal the wounds of 

war emphasized the practical and budgetary difficulties, the potentially 

politically crippling consequences, and the rational and organizational 

impediments to moving in the direction the Vietnamese suggested.”14

In April 2000, Charles Bailey, then the Ford Foundation representa-

tive in Vietnam, responding to a request from the Vietnam Red Cross, 

allocated $150,000 to the Red Cross Agent Orange Victims Fund. In an 

internal memo Bailey wrote that this action “would be well appreciated 

by the Vietnamese — for the actual value of the funds and, more impor-

tantly, for the recognition given to the disabled and for the encour-

agement the Foundation’s contribution will give to other donors. The 

Vietnam Red Cross reports that the American Red Cross is planning a 

contribution of $350,000 to the Fund this year, with an additional $1 

million over the next two years. These donations also come at a time in 

the Vietnam-U.S. relationship when positive and constructive actions 

are especially needed.”15

In November 2000, President Bill Clinton visited Vietnam. He met 

Le Kha Phieu, secretary-general of the Communist Party of Vietnam, 

who raised the Agent Orange issue. American presidents are ex officio 

presidents of the American Red Cross, and it was in that capacity that 

Clinton went to see Professor Nguyen Trong Nhan, president of the 
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Vietnam Red Cross Society. Before the meeting, Professor Nhan laid 

out the issue in a letter to Clinton:

The Agent Orange victims in Vietnam are numerous; their number 
is being estimated at around 1 million. They lead a miserable life. It 
is very much disturbing that the effects of the dioxin are taking toll 
on their grandchildren’s generation. . . .  May I propose to you, Mr. 
President, given your . . .  commitment to restore the normal rela-
tionship with Vietnam, to take humanitarian measures to help the 
Vietnam Red Cross address the plight of the Agent Orange victims 
both in terms of material and psychological support. Furthermore, 
the U.S. Government might consider the cooperation with Vietnam 
in clearing the dioxin-affected areas to lessen the damage to the lo-
cal people. I [also] recommend that the scientific research on this 
issue should be promoted between our two countries and even in-
clude experts from other countries in order to prevent the heredi-
tary damages to the future generations and even to identify and cure 
the illnesses caused by the Agent Orange.16

Clinton replied two and a half months later: “Thank you for your 

moving letter expressing your thoughts regarding the Vietnamese vic-

tims of Agent Orange. I share many of your concerns about the medical 

and psychological difficulties that they face and I agree with the need 

for scientific research and joint humanitarian efforts between our two 

nations.”17 But Clinton was no longer president, and the American Red 

Cross moved on. At the end of its three-year, $1.35 million grant, it 

declined further support to the Vietnam Red Cross Agent Orange Fund. 

Bailey learned from the experience of the Ford Foundation and Ameri-

can Red Cross grants that responding to the human impact of Agent 

Orange would require on the one hand far larger resources than the 

Ford Foundation possessed and on the other that scaling up assistance 

from other donors would be no easy task. 

The United States continued to maintain there was no credible sci-

entific evidence linking dioxin exposure to ill health and birth defects 

but agreed to a meeting of scientists to examine the issue in Singapore 

in November 2000. Pham Khoi Nguyen, deputy minister of the Ministry 

of Science, Technology and the Environment and deputy head of Com-

mittee 33, led the nineteen-member Vietnamese delegation. Dr. Ken-

neth Olden, director of the National Institute of Environmental Health 
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Sciences (NIEHS), headed the United States delegation of sixteen peo-

ple. The Vietnamese side put forward proposals for research, support to 

Agent Orange victims, treatment facilities for victims and the cleanup 

of dioxin in heavily polluted areas. The United States side said that the 

meeting was only to advise on scientific cooperation and that it was not 

authorized to address other matters. As a result, the meeting came to a 

standstill and ended with the two sides unable to sign any document, not 

even a record of their discussions. The first official meeting of the two 

governments on Agent Orange had failed; the two sides were poles apart.

Discussions continued, however, and in July 2001, the American 

ambassador, Pete Peterson, told the Vietnam News, “The U.S. has long 

offered to engage in serious, joint scientific research with Vietnam to 

reach a well-founded understanding of the environmental and health 

effects of dioxin, an element in Agent Orange that has been claimed to 

cause health problems.”18 

In March 2002, the two sides met again, this time at the Daewoo 

Hotel in Hanoi in a scientific conference on the effects of Agent Orange/

dioxin on human health and the environment. Some 120 American and 

other foreign scientists presented thirty-two papers and twenty-seven 

reports in poster format. Vietnamese participants included 280 scien-

tists and representatives from several agencies; the scientists presented 

thirty papers and seven reports in poster format. The topics were far 

ranging: methods to measure the impact of dioxin on the environment, 

remediation techniques, harm-reduction measures and the effects of 

dioxin on reproductive health and its links to cancers and other changes 

in human biology. Some papers, particularly those on health impacts, 

reached differing and even contradictory conclusions.

Dr. Nguyen Ngoc Sinh, director of both the Vietnam Environmental 

Agency and the Office of Committee 33, and Dr. Anne P. Sassaman, direc-

tor of Extramural Research and Training at the National Institute of Envi-

ronmental Health Sciences, headed the respective official delegations. 

The two delegations met following the conference and agreed to three 

areas of cooperation over the next year: an epidemiological study com-

paring birth defects among Vietnamese women in sprayed and unsprayed 

areas, a bilateral technical committee to confer annually on scientific and 
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technical matters (later known as the Joint Advisory Committee, or JAC) 

and technical cooperation on dioxin measurement in soils and sediments 

at the Vietnam Academy of Science and Technology (VAST).

The State University of New York at Albany and the Hanoi Medical 

University were to jointly conduct the epidemiological study. However, 

the Americans and Vietnamese were unable to agree on its design and 

conduct, and the study was canceled by the U.S. National Institute of 

Environmental Health Sciences in March 2005. Each side blamed the 

other for the failure. David Carpenter, director of the Institute for Health 

and the Environment at Albany and who was involved with planning 

the study, later said he believed that it made both sides uncomfortable 

because “U.S. officials worried that if we associated birth defects with 

dioxin, then we’d be liable for reparations [and] the Vietnamese worried 

that if we didn’t make that association, they’d lose the propaganda bene-

fits of blaming us for the birth defects.”19 The JAC, agreed on in 2002, met 

for the first time only four years later in June 2006. The third proposal 

from the Daewoo Conference was the least contentious — building tech-

nical capacities for measuring dioxin in the soil at the Da Nang Airport. 

This work got underway in 2004 and proved to be a productive collabo-

ration among the United States Environmental Protection Agency, VAST 

and the Vietnamese Ministry of Defense.

If a Vietnam-U.S. joint study of the impact of dioxin exposure on 

humans was not possible, there was another way forward, however — 

a Vietnam-Canada joint study of the levels of dioxin remaining in the 

soil from the wartime use of Agent Orange. The study would expand 

on the work that the Vietnam Ministry of Health’s 10-80 Committee 

and Hatfield Consultants of Vancouver, Canada, carried out in 1994-99 

to measure the impact of intensive spraying of Agent Orange in Aluoi 

District, a remote valley in central Vietnam.20 The 10-80/Hatfield work 

in Aluoi was the first comprehensive long-term study of residual dioxin 

in Vietnam to be published in an international peer-reviewed scientific 

journal.21 Their path-breaking work formed the basis for the dioxin hot 

spot hypothesis, an evidence-based concept that would focus the atten-

tion of the United States and Vietnam on the existence and status of 

residual dioxin at former American military bases in Vietnam.
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In the early 2000s, the hot spot hypothesis offered the best way avail-

able to move forward on Agent Orange. It was scientific in nature, techni-

cal in execution and free of emotion and controversy. Testing samples of 

soil and pond sediments as well as fish, blood and breast milk, in Canada 

and publishing the findings in a peer-reviewed international scientific 

journal gave both visibility and credibility in the international scientific 

community and made the results harder to ignore. Hot-spot studies done 

in this way could replace ignorance and fear with knowledge and action, 

and, most importantly, draw in the United States Government.

In the spring of 2002, Charles Bailey wrote to Dr. Tran Manh Hung, 

the new director of the 10-80 Committee, saying, “We would like to 

invite the 10-80 Committee to prepare a formal proposal for possible 

Ford Foundation support. . . . We would provide the grant directly to 

the 10-80 Committee, who would be responsible for the management 

of all grant funds. . . .  We view the proposed grant as an opportunity to 

produce a prioritized list of ‘hot spots.’ ”22 In response, the 10-80 Com-

mittee requested grant funding to establish a preliminary list of poten-

tially dioxin-contaminated sites through a thorough search of records 

in Vietnam and American military archives; present a workshop open 

to all stakeholders to set the criteria for prioritizing the list, giving par-

ticular attention to the potential risks to children and pregnant women; 

collect and test samples of soils and pond sediments from each of the 

prioritized locations for the presence of dioxin; highlight those sites 

where further testing was required and warranted; and recommend 

strategies that could be immediately put in place to minimize or totally 

shield high-risk groups from exposure to contaminated soils. On Sep-

tember 5, 2002, the Ford Foundation approved a grant of $243,000 to 

the committee for this project.23 Dr. Tran Manh Hung and his colleagues 

on the committee; Thomas Boivin, president; and Dr. Wayne Dwerny-

chuk, senior scientist at Hatfield Consultants, got down to work. The 

search for the dioxin hot spots in Vietnam would take three years.

In June 2003, the United States deputy secretary of state, Richard 

Armitage, met the Vietnamese foreign affairs minister, Nguyen Dinh 

Bin, and acknowledged Vietnam’s proposal for American assistance 

with dioxin remediation in Vietnam. In April 2004, Lewis M. Stern 



F R O M  E N E M I E S  T O  PA R T N E R S  •  153

wrote to Senior Colonel Nguyen Ngoc Giao, military attaché of Viet-

nam in the United States. Stern reminded Giao that in 1995 the United 

States and Vietnam settled all government and private claims related to 

the war and agreed that the United States would not be responsible for 

damages alleged to have been related to Agent Orange. He added that 

American law barred the Defense Department from participating in the 

dioxin cleanup. The Defense Department could, however, give Vietnam 

access to records from the spraying program, provide information on 

remediation technologies and share the department’s experience with 

managing dioxin contamination in the United States.24

Thus by 2003–2004, officials in the two governments were talking 

with each other about Agent Orange, but these talks intersected only in 

a limited way — the Vietnamese side continuing to request help across 

the board and the American side responding just with technical assis-

tance for dioxin measurement (from the Environmental Protection 

Agency) and assurances of archival information on Operation Ranch 

Hand (Department of Defense). Early in 2003, Le Van Bang, then 

vice minister of foreign affairs, felt progress was slowing in the over-

all bilateral relationship. He proposed a conference in Washington on 

the future of the bilateral relationship and asked the Ford Foundation 

to fund it. The conference was structured to include not only officials 

from both countries but also Vietnamese Americans and leaders from 

business, nongovernmental organizations and universities. The top-

ics would range from trade and investment to war legacies, including 

Agent Orange. The conference presaged two elements that would con-

tribute importantly later in the decade to continued progress on Agent 

Orange — the bringing in of third parties, particularly NGOs, to the 

bilateral discussions on Agent Orange and recognition that the United 

States would need to come to terms with this war legacy in order to 

secure a sound long-term relationship with Vietnam.

Differing attitudes between the two countries continued to be evi-

dent in early 2006. A local leader in Aluoi District observed, “I don’t 

care who did it, but whoever did that, I don’t know from what coun-

try, but they should help the people in their lives.”25 VAVA said in its 

public appeal in March that “victims of Agent Orange/dioxin and their 
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families are among the poorest and most unhappy of the society. Many 

thousands of victims have died without justice for themselves and their 

families.”26 Dr. Le Ke Son, director of the Office of Committee 33 and 

a government spokesman, commented, “The term ‘toxic chemicals’ or 

‘chemical war’ have been ignored in front of public and courts. They 

only accept that they used herbicides and defoliants as they used to 

do in other places. The term ‘toxic chemicals’ and ‘chemical war’ are 

considered to be ‘sensitive’ because chemical companies who produced 

these substances are involved in [it].”27 And the American ambassador 

to Vietnam, Michael W. Marine, observed, “Both sides have not han-

dled this well . . .  we are locked into positions. The U.S. has a moral, but 

perhaps not a legal, responsibility.”28 

Nevertheless, 2006 proved to be a turning point on the vexing 

question of Agent Orange. On the official American side, Ambassador 

Michael W. Marine and U.S. Senate staffer Tim Rieser played the lead-

ing roles in bringing about this sea change.

In February the 10-80 Committee and Hatfield presented the results 

of their three-year survey to locate all potential dioxin hot spots and 

quantify their possible toxicity. These results strengthened Vietnamese 

determination to address the issue head-on with the United States. For 

its part, the findings gave the United States the first specific and com-

prehensive information on the extent of the environmental challenge of 

residual Agent Orange and what might be required to remediate it. The 

United States Embassy added a new position of environment, science, 

technology and health officer29 and brought in a Vietnamese-speaking 

expert from the Environmental Protection Agency30 to establish regular 

working relationships with the technical staff of the Ministry of Defense.

The Joint Advisory Committee (JAC) held its first meeting in June 

2006.31 However, as the minutes noted, “Several areas were highlighted 

as further needs, including, for example, financial support for cleaning 

up of hot spots, humanitarian assistance and rehabilitation of individu-

als affected by Agent Orange/dioxin. These were deemed to be outside 

of the scope of the Joint Advisory Committee activities but are noted 

here for the record.”32 This tension between a broader consideration of 

what the U.S. side called “policy issues” and a narrower focus on just 
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technical advice and sharing of information continued throughout the 

eight years of the JAC. On the other hand, the annual JAC meetings were 

something new — an innovation in how the United States and Vietnam 

approached each other on Agent Orange. The JAC became a forum to 

regularly assess the progress the two countries were making together. 

It engaged senior officials on both sides with those charged with lead-

ing the cleanup at the Da Nang Airport (technical staffs of Commit-

tee 33, Ministry of Defense and contractors), other countries assisting 

with cleanup (the Czech Republic and New Zealand), NGO leaders 

with projects assisting Vietnamese with disabilities and other donors 

(Ford Foundation). American ambassadors, beginning with Michael 

W. Marine, and the Vietnamese vice ministers of natural resources and 

environment opened each meeting, and the meeting closed with a press 

conference. It became the norm that all issues related to Agent Orange/

dioxin could be raised and discussed at the JAC, although this did not 

mean that actions would follow, particularly on issues of the impact of 

dioxin on the Vietnamese.

Looking back from the vantage of 2015, Marine recalled that when 

he arrived in Hanoi in September 2004:

I wanted to know why we hadn’t made more progress on the Agent 
Orange issue. In my view, one of the reasons was that there was 
a lack of commitment to actually addressing Agent Orange on the 
U.S. side. Just about everyone on the [embassy] staff . . .  consid-
ered it a real problem. If we tried to address [it] we would end 
up in a situation that we couldn’t manage or control. It wouldn’t 
come out well. . . . The basic attitude I found in my discussions 
with American officials from various departments was that this 
was an issue they didn’t really want to deal with, they didn’t want 
to touch, because it was too hard. While no one actually told me to 
leave it alone, the basic attitude was this is not something you want 
to spend your time on.

The more I looked at the issue and the more I talked with 
Vietnamese officials and others about it — Charles Bailey was very 
instrumental in motivating me to do more on this — I decided I 
wasn’t going to accept the status quo and that we would try to do 
better on the issue. . . . So my approach was, let’s focus on getting 
things done that are positive and a group effort between the two 
sides. . . . There [also] needed to be a change in the some of the 
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terminology and language that was used publicly on the issue. If you 
want the American people, and their representatives, the Congress, 
to approach and deal with this issue, you can’t continue to hit them 
over the head. You have to find a way to make it seem to them the 
right thing to do and a positive step in the right direction.33

Additional events in 2006 prepared the ground for future progress 

on Agent Orange. The Ford Foundation stepped up its grant making and 

Charles Bailey confirmed support for projects in Da Nang and Quang 

Ngai Provinces to demonstrate cost-effective ways to increase services 

to people with disabilities, a survey of people with disabilities in other 

heavily impacted areas, public health messages on safe food for people 

living around the Bien Hoa Airport, and sending Vietnamese scientists 

to the annual meeting of the International Symposium on Halogenated 

Persistent Organic Pollutants, held in 2006 in Oslo.34 In September, the 

Ford Foundation granted $462,800 to the Office of Committee 33 for a 

detailed assessment of dioxin residue at the Da Nang Airport, evaluation 

of pathways dioxin might be spreading into residential areas around the 

airport and design of structures to block any further movement. The 

United States Embassy contributed $400,00035 and the United States 

Environmental Protection Agency provided continuing technical assis-

tance. As the status of dioxin at the Da Nang Airport became clearer, 

the foundation provided a further $789,800 for a concrete cap over the 

most highly contaminated areas and rainwater drainage and filtering 

systems. Committee 33 and the Ministry of Defense executed the proj-

ect, and by January 2008 wartime dioxin was no longer a public health 

threat in Da Nang. The United States Embassy in Hanoi had mobilized 

what funds it could from State Department sources for the cleanup at 

Da Nang but clearly additional resources would be required, and they 

would need to come from elsewhere within the United States Govern-

ment. By chance, Vietnam was hosting the annual meeting of the lead-

ers of the Asia Pacific Economic Consortium (APEC) in November, 

which brought President George W. Bush to Hanoi. 

The American press and the United States Congress heightened 

their attention to Vietnam and the state of the bilateral relationship. A 

front page article in the Washington Post ten days before the Bush visit 

reported how Agent Orange/dioxin continued to impact Vietnamese and 
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that the United States was planning a cleanup of the Da Nang Airport.36 

While President Bush was in Hanoi for the APEC meeting, he and Viet-

namese President Nguyen Minh Triet officially recognized, for the first 

time at the highest level, the need to address the Agent Orange legacy.

Their joint statement included this: 

President Triet also expressed appreciation for the U.S. Govern-
ment’s increasing development assistance to Vietnam and urged 
the U.S. side to increase humanitarian assistance including through 
co-operation on areas such as unexploded ordnance and contin-
ued assistance to Vietnamese with disabilities.

The United States and Vietnam also agreed that further joint 
efforts to address the environmental contamination near former 
dioxin storage sites would make a valuable contribution to the 
continued development of their bilateral relationship.37

Despite this statement, the Bush Administration (and later the Obama 

Administration) declined to request funds for Agent Orange in Vietnam 

in the president’s budget. Any further U.S. government funding for Agent 

Orange activities in Vietnam would need to come through the initiative 

of Congress. In late December 2006, Tim Rieser, accompanied by Bobby 

Muller, the Vietnam veterans leader, went on a fact-finding mission to 

Hanoi. Rieser was foreign policy adviser to Senator Patrick Leahy and 

a professional staff member of the Senate Appropriations Subcommit-

tee on State, Foreign Operations and Related Programs. Senator Leahy 

had a decades-long concern for war victims, and it has been Leahy, with 

assistance from Rieser, who has arranged for virtually all the subsequent 

American funding for Agent Orange in Vietnam.

The Ford Foundation was to bring other parties into the arena of Agent 

Orange — ultimately Vietnamese and American nongovernment organi-

zations, United Nations agencies like UNICEF and the United Nations 

Development Program, international businesses like Hyatt Hotels and 

HSBC Bank, and other American foundations such as Rockefeller, Gates 

and Atlantic Philanthropies. Still, in 2006 at the end of an initial round of 

grant-making, Bailey felt the situation required an organization to directly 

target and break the logjam of enmity and shortsightedness — a genu-

inely two-way channel for heartfelt, humanitarian discourse between the 

two countries about this terrible tragedy. Bailey therefore proposed a high 
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level citizen-to-citizen group to help break the logjam. The U.S.-Vietnam 

Dialogue Group on Agent Orange/Dioxin got underway in February 2007 

with Ambassador Ton Nu Thi Ninh, vice chair of the Foreign Affairs Com-

mittee of Vietnam’s National Assembly, and Walter Isaacson, president 

of the Aspen Institute in Washington, as the Vietnamese and American 

co-chairs. Susan V. Berresford, by then the president of the Ford Founda-

tion, agreed to serve as Dialogue Group convener.38 In its first meeting 

the members unanimously agreed that “Agent Orange is a humanitarian 

concern we can do something about.” They set priorities for the two gov-

ernments and publicized them: expand service to people with disabili-

ties, restore damaged landscapes, eliminate dioxin in Da Nang, raise funds 

for a high-resolution dioxin testing laboratory and educate key publics 

in the United States. The Dialogue Group members together visited offi-

cials on both sides seeking common ground and checking on progress. 

In 2010, the group published the first comprehensive plan for addressing 

all aspects of the Agent Orange legacy over a ten-year period.39 The plan 

became a focal point for discussions on Agent Orange and was reinforced 

by subsequent Dialogue Group annual reports.40

In late March 2007, Dr. Le Ke Son, together with Major General 

Nguyen Ngoc Duong, director of the Department of Science, Technol-

ogy and Environment at the Ministry of Defense, led a delegation to the 

United States to lock in these gains at meetings with the Senate Appro-

priations Subcommittee on the State, Foreign Operations and Related 

Programs; the Environmental Protection Agency; the United Nations 

Development Program/Global Environment Fund and the Ford Foun-

dation. In May 2007, Congress approved the first $3 million toward 

work on Agent Orange in Vietnam. The sum was small so as not to 

attract attention41 and the Appropriations Committee report accompa-

nying the appropriation did not mention Agent Orange.

The report said: “Vietnam — The Committee recommends $3,000,000 

to continue training of Vietnamese officials on environmental remediation 

techniques, for an initial contribution to the development of a national 

plan for such remediation, and for pilot programs for the remedia-

tion of Vietnam conflict-era chemical storage sites, and to address the 

health needs of nearby communities. The Committee requests the State 
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Department to consult with the Committee in a timely manner on the 

proposed uses of these funds.”42

In July, Ambassador Michael W. Marine became the first senior Amer-

ican official to visit the dioxin-contaminated area of the Da Nang Airport. 

It would, however, take the State Department fifteen months more to 

assign the Agency for International Development to the tasks listed in 

the appropriation and for the work to begin. In consequence, Congress 

appropriated no further funds for Agent Orange in 2008 until the ini-

tial allocation could be spent. USAID funded three American NGOs to 

augment disability services in Da Nang “regardless of cause” in three-

year projects, which began in October 2008. In 2011, it refocused its dis-

ability assistance on one American contractor, DAI, for work principally 

in Da Nang, with some assistance to the other dioxin hot spot locales, 

Bien Hoa and Phu Cat. In 2015, the aid agency replaced this with a third 

approach – a program of grants with awards going directly to Vietnam-

ese and American NGOs for a wide variety of disability projects. By this 

time, however, the Congress had become more specific and appropriated 

funds as a humanitarian response to the specific legacy of Agent Orange. 

As for the Da Nang Airport, following environmental impact assess-

ments of the proposed cleanup, in September 2010, Ambassador 

Michael W. Michalak wrote to the deputy minister of defense, Senior 

Lieutenant General Nguyen Huy Hieu, to propose a project that would 

start in 2011 and be completed in 2013.43 The cost was initially esti-

mated at $42 million from the United States and counterpart funding 

of $1.7 million from Vietnam. However, further technical complexities 

occurred. Ambassador David B. Shear and Lieutenant General Nguyen 

Chi Vinh, deputy minister of defense, officially opened the project on 

August 9, 2012. Since then the volume of soils and pond sediments 

requiring treatment has proved to be higher than the initial estimate 

with the result that the project is now expected to be completed in 2018 

at a cost of $108 million: $105 million from the U.S. and $3 million 

from the Vietnamese Ministry of Defense for clearance of unexploded 

ordnance, a power substation and project management.44

Congressional appropriations from 2009 onward fueled the Ameri-

can partnership with Vietnam to address the legacies of Agent Orange. 
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As experience and knowledge on the American side improved, the 

annual allocations increased, and the accompanying language guiding 

their use became more specific. Charles Bailey’s comparative study of 

Agent Orange victims and other Vietnamese with disabilities proposed 

a way to focus United States assistance on those believed to be impacted 

by dioxin.45 By 2016 the annual appropriations act read:

Vietnam — (1) Dioxin remediation — Funds appropriated by this 
Act under the heading “Economic Support Fund” shall be made 
available for remediation of dioxin contaminated sites in Vietnam 
and may be made available for assistance for the Government of 
Vietnam, including the military, for such purposes. (2) Health and 
disability programs — Funds appropriated by this Act under the 
heading “Development Assistance” shall be made available for 
health and disability programs in areas sprayed with Agent Orange 
and otherwise contaminated with dioxin, to assist individuals with 
severe upper or lower body mobility impairment and/or cognitive 
or developmental disabilities.”46 

This language has continued to be used in subsequent appropria-

tions acts. 

In early 2016 the American Academy of Motion Picture Arts and 

Sciences nominated Chau, Beyond the Lines for an Oscar.47 The film, 

directed by Courtney Marsh, is about Le Minh Chau, a teenager growing 

up in Ho Chi Minh City with disabilities linked to his mother’s expo-

sure to Agent Orange. The film follows Chau over seven years as he 

struggles with the reality of his dream to become a professional artist. 

Although Chau did not win the Oscar, it is a well-told and compelling 

story and has helped bring the U.S. and Vietnam closer. In March 2016, 

Ambassador Ted Osius screened it at the American Centers in Hanoi 

and Ho Chi Minh City. In June of the same year, under the initiative of 

Vietnam’s permanent representative to the United Nations, Ambassa-

dor Nguyen Phuong Nga, the U.S. and Vietnam sponsored a showing of 

the film in New York at the annual meeting on the U.N. Convention on 

the Rights of People with Disabilities. A year later, Chau was screened 

on Capitol Hill with the sponsorship of Senator Patrick J. Leahy.
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President Barack Obama visited Vietnam in 2016, nine years after 

the first joint statement of the two countries on the dioxin war legacy. 

This time the joint statement read:

Both countries expressed their satisfaction with their joint ef-
fort to advance humanitarian and war legacy issues. . . . Vietnam 
welcomed cooperation leading to the successful conclusion of the 
first phase of dioxin remediation at Da Nang International Airport, 
with the final phase already underway. The United States commit-
ted to partnering with Vietnam to make a significant contribution 
to the cleanup of dioxin contamination at Bien Hoa Air Base.”48 

President Obama added, in a speech at the International Center 

in Hanoi, “Even as we continue to assist Vietnamese with disabili-

ties, including children, we are also continuing to help remove Agent 

Orange-dioxin.”49 His words went beyond those in the joint statement 

to both mention Agent Orange and link it with disability and dioxin and 

a continuing American role in assisting Vietnam with both.

In May 2017, the Vietnamese secured a meeting between Prime 

Minister Nguyen Xuan Phuc and President Donald J. Trump. This set 

the scene for Trump’s November visit to Da Nang for the 2017 APEC 

Heads of State meeting, followed by an official visit to Vietnam.50 The 

Vietnamese sought a reaffirmation of the commitment the previous 

American administration had made to a “significant contribution to the 

cleanup of dioxin contamination at Bien Hoa Air Base.”  The Trump 

Administration’s response came in two parts: a press conference in Da 

Nang the day before the president arrived, and a joint statement follow-

ing the presidential visit in Hanoi. The State Department’s press release 

stated:

In anticipation of President Donald J. Trump’s visit to Vietnam, 
Under Secretary [Thomas A.] Shannon announced that the United 
States is committed to contribute to join U.S.-Vietnam dioxin re-
mediation efforts at the Bien Hoa Air Base. A 2016 U.S.-Vietnam 
joint environmental assessment found that the volume of dioxin 
contamination at Bien Hoa Airbase makes it the largest dioxin 
hotspot in Vietnam, highlighting the significance of this next area 
of cooperation.51 
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In paragraph 7 of the joint statement, the two presidents had this to 

say about war legacies.

Both leaders reaffirmed the importance of continued cooperation 
to address the legacies of war. In this regard, President Tran Dai 
Quang expressed appreciation for the United States’ contribution 
to the successful dioxin remediation at Da Nang Airport and wel-
comed the United States’ commitment to contribute to remedia-
tion at Bien Hoa Airport. He welcomed further U.S. assistance for 
persons with disabilities. President Trump expressed his apprecia-
tion for Vietnam’s full and continued cooperation in accounting 
for U.S. personnel still missing from the war, and pledged to coop-
erate with Viet Nam in its efforts to locate its missing soldiers. The 
two leaders committed to cooperation in the removal of explosive 
remnants of war.52 

This is the first joint statement ever to juxtapose dioxin remediation 

at an airport hot spot and assistance for persons with disabilities under 

the heading of war legacies. The joint statement language confirms how 

over the years the Agent Orange effort has grown into a program that 

both governments fully acknowledge and indeed point to as an example 

of how the two countries are trying to address one of the unfortunate 

consequences of the war. However, as of the end of 2017, the question 

facing the United States is whether the Pentagon will partner with the 

State Department to provide the additional funds needed for a mean-

ingful contribution to the Bien Hoa cleanup. At the same time, USAID 

needs to continue its high-impact programs assisting Vietnamese with 

severe disabilities in the areas that were heavily sprayed.
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The Future of 
Agent Orange

I
t is easy to forget how insoluble the problem of Agent Orange/

dioxin seemed not so long ago. At first, the Agent Orange/dioxin 

issue was highly controversial and “off limits,” as our two nations 

cautiously began to explore their post-war relationship. When it be-

came a topic of tentative discussion, the problem still seemed insoluble. 

It appeared to be too large, affecting too many places and people, and 

it lacked scientific certainty about causality and cure. The first break-

through on Agent Orange was the dioxin-hot-spot hypothesis — when 

both sides agreed to focus cleanup on three dangerously contaminated 

dioxin hot spots. The second breakthrough was evidence that a large 

majority of Agent Orange victims were among the severely disabled. 

Today, we can be proud that our countries have, in varying ways, 

solved these puzzles that seemed so difficult just a few years ago. 

Vietnam launched monthly payments to help hundreds of thousands 

of Agent Orange victims. It also isolated the worst of the dioxin-

contaminated soils at Bien Hoa and brought in the UNDP/Global Envi-

ronmental Facility to assist with placing the dioxin residues at Phu 

Cat in a secure landfill, and the Ford Foundation to begin the cleanup 

of dioxin at Da Nang. Since 2007, the U.S. Congress has appropriated 

$231.2 million to address Agent Orange in Vietnam — three-quarters 
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of it to clean up the dioxin at the Da Nang Airport and one-quarter 

benefiting Vietnamese with disabilities. The Da Nang Airport is now 

free of dioxin, and tens of thousands of Vietnamese with disabilities 

have received help. Most importantly, the two governments now have a 

practical partnership. The extreme sensitivity of this subject is a thing 

of the past.

But much remains to be done. Phu Cat and Da Nang held only 15 

percent of the soil requiring remediation. The remaining 85 percent — 

some 495,300 cubic meters or 750,000 U.S. tons — is at the Bien Hoa 

Airbase, 20 miles upstream of Ho Chi Minh City’s 8.5 million people. 

USAID estimates that remediation there will cost at least $395 million 

and take a decade. The Vietnamese Ministry of Defense estimates $500 

million. In addition, several hundred thousand young Vietnamese still 

await help in coping with disabilities linked to dioxin exposure of a par-

ent or grandparent (or even a great-grandparent).

Trust and cooperation between former enemies are often rebuilt 

and fortified through the work the parties do to remediate the terrible 

aftermath of war. Postwar measures will never be able to erase deep 

scars, restore personal losses or make up for great hardship. However, 

if they are undertaken in good spirit and with vigor and sincerity, they 

can unite people on a forward path of mutual respect and friendship. 

Both Vietnam and the United States want to move forward in this way 

together. 

The end of the disaster of Agent Orange/dioxin is within the reach 

of people of goodwill on both sides — both those in government and in 

civilian life. This end will be achieved through joint effort, compromise 

and agreement on solutions and end points. Given the positive record 

of collaboration and partnership since 2007, it would be foolish, and 

indeed disgraceful, not to carry through to the completion of the task.

Some commentators on the U.S. side ask: When will it be done? 

Given the size and the complexity of the Agent Orange/dioxin legacy 

and the Vietnamese concern about it, it is an understandable question. 

There is no simple answer, nor one that will satisfy each and every per-

son. The best solution is to figure out now what a vigorous and sub-

stantial commitment would be that could dramatically alter the life 



F R O M  E N E M I E S  T O  PA R T N E R S  •  165

circumstances of many affected individuals and families. If that sum 

is properly expended and the partnership remains strong, perhaps the 

end will then be achieved or in sight. The Bien Hoa Air Base cleanup 

will take at least a decade, and U.S. health/disabilities assistance should 

continue during that time. It is very difficult to estimate the costs. But 

if the U.S. spends a minimum of $50 million each year for the next ten 

years — divided between Bien Hoa and health/disabilities assistance — 

significant progress will be made. 

We have no doubt that the Vietnamese will keep pressure on their 

officials to continue. But American citizens who are guided by the 

moral pillars of curiosity, empathy and reciprocity have a responsibility 

here as well. Americans in large numbers need to tell their senators and 

representatives, “We’re proud of what our government has achieved in 

Vietnam. Now is the time to double down and finish the job. Help the 

Vietnamese struggling with severe disabilities. Clean up the dioxin we 

left at the Bien Hoa Air Base in Vietnam.”

We humbly ask you to look no further than our collaboration as 

authors on this book for a model of how Americans and Vietnamese 

can successfully find common ground, agree on evidence and jointly 

propose what needs to be done to bring to an end, to the fullest extent 

possible, the terrible legacy of Agent Orange. We hope others will find 

this book a useful tool to that end.
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What Is Dioxin?

D
ioxin is a general term that describes a group of organic com-

pounds that are highly persistent in the environment. It forms 

a colorless crystalline solid with no distinguishable odor at 

room temperature. Dioxin is nearly insoluble in water and tends to be 

strongly absorbed onto the surfaces of soil particles. It is stable against 

heat, acids and alkali but it will decompose when exposed to sunlight.1 

Dioxins are persistent organic pollutants (POPs), so named because 

they take a long time to break down once they are in the environment. 

They accumulate in and are biomagnified up the food chain, particu-

larly in the fatty tissues of animals. Dioxins are highly toxic. Over 90 

percent of human exposure to dioxins is through food, mainly meat, 

dairy products, fish and shellfish.

Research in the 1970s and 1980s showed that dioxin can cause 

cancer,2 reproductive and developmental problems,3 and damage the 

immune system4 in monkeys, rats and guinea pigs. 

Dioxins are the unintentional byproducts of combustion and met-

allurgical processes, the manufacturing of chemicals, improper incin-

eration of municipal solid waste and medical waste, coal-fired power 

plants, forest fires and residential burning of wood and household 

plastics. In the 1970s and 1980s, dioxin was found in buried chemical 

wastes at Love Canal in Niagara Falls, New York, and in the 1980s in 

waste oil from electrical transformers used to control dust on country 
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roads in Times Beach, Missouri. In 1976, an accident at a chemical plant 

in Seveso, Italy, released dioxin into the air. These and other instances 

of dioxin in the environment led to serious illnesses and health compli-

cations among those who had been exposed. 

Toxic equivalents, or TEQs, are used to report the toxicity-weighted 

masses of mixtures of dioxins. The TEQ method of dioxin reporting is 

more meaningful than simply reporting the total number of grams of a 

mixture of variously toxic compounds because some dioxins are more 

toxic than others. Dioxin concentrations are reported in either parts per 

trillion (ppt) TEQ or in picograms per gram (pg/g) TEQ, one picogram 

being one trillionth of a gram. These are equivalent measurements.

The most toxic of the dioxin compounds is 2,3,7,8-tetrachlorod-

ibenzo-p-dioxin, or TCDD. The toxicity of other dioxins and chemi-

cals like polychlorinated dibenzodioxins (PCBs) that act like dioxin are 

measured in relation to TCDD. When 2,3,7,8 TCDD accounts for 80 

to 100 percent of the TEQ, it is presumptive evidence that the dioxin 

originated in Agent Orange or one of the other herbicides used by the 

United States during the Vietnam War.

To calculate TEQ, each dioxin compound is assigned a toxic equiva-

lency factor, or TEF, as in the table opposite. This factor denotes a given 

dioxin compound’s toxicity relative to 2,3,7,8-TCDD, which is assigned 

the maximum toxicity designation of 1. To obtain the TEQ of a dioxin 

mixture, one simply multiplies the concentration of each compound in 

the mixture by its TEF and then totals them.
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Dioxins Toxic Equivalency Factor (TEF)
2,3,7,8-TCDD  1.0

1,2,3,7,8-PnCDD  1.0

1,2,3,4,7,8-HxCDD  0.1

1,2,3,6,7,8-HxCDD  0.1

1,2,3,7,8,9-HxCDD  0.1

1,2,3,4,6,7,8-HpCDD  0.01

OCDD  0.0001

2,3,7,8-TCDF  0.1

1,2,3,7,8-PnCDF  0.05

2,3,4,7,8-PnCDF  0.5

1,2,3,4,7,8-HxCDF  0.1

1,2,3,6,7,8-HxCDF  0.1

1,2,3,7,8,9-HxCDF  0.1

2,3,4,6,7,8-HxCDF  0.1

1,2,3,4,6,7,8-HpCDF  0.01

1,2,3,4,7,8,9-HpCDF  0.01

OCDF  0.0001
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Government of Vietnam 
Recent Scientific Research on 

Agent Orange/Dioxin 2011–2015

I
n November 2011, the Vietnamese minister of science and tech-

nology appointed Dr. Le Ke Son to manage the next round of sci-

entific research on Agent Orange/dioxin. The program comprised 

twelve subjects, ran from 2011 to 2015, and cost VND 77,490 million 

($3.7 million). The program has published these scientific papers.

N. H. Minh, N. V. Thuong, V. D. Nam, L. K. Son, N. V. Thuy, 
H. D. Tung, N. A. Tuan, T. B. Minh, D. Q. Huy, The Emission 
of Polychlorinated Dibenzo-p-dioxins and Polychlorinated 
Dibenzofurans from Steel and Cement-Kiln Plants in Vietnam. 
Aerosol and Air Quality Research, Vol. 14: 1189–1198; 2014.

———, Determination of PCDD/Fs in breast milk of women living 
in the vicinity of Da Nang Agent Orange hotspot (Vietnam) and 
estimation of the infant’s daily intake. 
Science of the Total Environment, Vol. 491-492: pp. 212-218; 2014. 
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———, Transport and bioaccumulation of Polychlorinated dibenzo-
p-dioxins and polychlorinated dibenzo-furans at the Bien Hoa Agent 
Orange Hotspot, Vietnam, Environmental Science and Pollution 
Research, Vol. 22, pp. 14431-14441; 2015. 

V. L. Anh, H. K. Hue, P. V. Duc, Proposed integrated technology to 
thoroughly treat Agent Orange/Dioxin in soil and sediment, Journal 
of Catalysis and Adsorption, No. 4, 2015.

V. C. Thang, P. L. Anh, V. T. Son, D. T. Tuyen, Dioxin content in human 
blood after 1972 (U.S. military ended spraying of Agent Orange/dioxin), 
Journal of Practical Medicine, Issue 10, Hanoi, 2015.

———, Dioxin content in fish samples in regions of Vietnam, Journal 
of Toxicology, Vol. 32, Hanoi, 2016.

T. V. Khoa, N. D. Bac, D. T. Truong, N. V. Dieu, N. M. Tam , D. M. 
Trung, N. X. Truong, Study of the health dynamics of Agent Orange/
dioxin victims through clinical examination. Journal of Clinical 
Medicine 108, Hanoi, 2015.

———, Study of the change of blood biochemical index on subjects 
with high levels of dioxin in blood. Journal of Vietnamese Medicine, 
No. 2, Hanoi, 2015.

T. D. Phan, T. Q. Dai, L. T. Lan Anh, P. T. Hoan, P. T. Phuong, 
Research and Application of Some Methods to Prenatal Diagnosis and 
Genetic Counseling for Avoiding Adverse Pregnancy Outcomes and 
Birth Defects, Proceedings of the Scientific Program on “Research on 
the Consequences of Agent Orange/Dioxin used by the United States 
in the Vietnam War for Human and the Environment in Vietnam,” 
Hanoi, 2016.

N. D. Ton, V. P. Nhung, N. H. Ha, P. N. Khoi, N. T. Duong, Research on 
Change of Gene and Chromosome in human with high level of dioxin 
in blood. Proceedings of the Scientific Program on “Research on the 
Consequences of Agent Orange/Dioxin used by the United States 
in the Vietnam War for Humans and the Environment in Vietnam,” 
Hanoi, 2016.

N. H. Thanh, N. M. An, D. Quyet, N. B. Vuong, Evaluate the effect of 
treatment with nonspecific detoxification method for those exposed 
to dioxin. Journal of Toxicology, No. 30, Hanoi, 2015.
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P. T. Tai, M. Nishijo, H. V. Luong, D. M. Trung, N. V. Long, N. T. 
Linh, P. V. Son, H. Nishijo, Dioxin concentrations in blood and 
food consumption habits of a population living near Bien Hoa Air 
Base, a hotspot of dioxin contamination in Vietnam. Organohalogen 
Compounds, 2015, Vol. 77, 123-126. 

N. M. Phuong, N. T. Linh, H. C. Sa, Psychological trauma of Agent 
Orange victims in Bien Hoa city. Journal of Vietnamese Medicine, No. 
2, Hanoi, 2015.

N. B. Vuong, N. L. Toan, H. A. Son, P. T. Hien Luong, Research 
on clinical characteristics, histopathological histories of liver 
parenchyma, some liver function tests in humans exposed to Agent 
Orange/dioxin. Journal of Military Medicine, 433, Hanoi, 2015.

———, Study of CYPIA1 genes in people exposed to Agent Orange/
dioxin. Journal of Practical Medicine, No. 994, Hanoi, 2016.

P. V. Loi, B. H. Nam, N. T. Thu Hoai, N. H. Dung, T. V. Chau, Method 
of assessing the damage to forest resources used by Agent Orange/
dioxin during the Vietnam War. Journal of the Environment, No. 11, 
Hanoi, 2015.

N. T. Luc, T. N. Tam, Research evaluation of the policy for Resistance 
Fighters and for other exposed people, Proceedings of the Scientific 
Program on “Research on the Consequences of Agent Orange/Dioxin 
used by the United States in the Vietnam War for Human and the 
Environment in Vietnam,” Hanoi, 2016.
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A P P E N D I X  T H R E E

Ford Foundation Grant Recipients 
Agent Orange/Dioxin in 

Vietnam Program 2000–2011

TOTAL: Seventy-eight grants worth $17.1 million 
over twelve years
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A P P E N D I X  F O U R

Fifty-Five Years of 
Agent Orange: Timeline of 
Key Statements, Decisions 

and Events 1961–2016

1961 

U.S. President John F. Kennedy sends 3,000 military advisers, support 

personnel and equipment to Vietnam to support the Saigon government.

August 10, 1961

The United States tests the aerial spraying of herbicides in Kontum 

Province, Vietnam. Vietnam now marks August 10 every year as Agent 

Orange Day.

November 20, 1961

President Kennedy agrees with his advisers that the U.S. should “par-

ticipate in a selective and carefully controlled joint program of defo-

liant operations in Vietnam starting with the clearance of key routes 

and proceed thereafter to food denial only if the most careful basis of 

resettlement and alternative food supply has been created.” 
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January 13, 1962

First official Operation Ranch Hand spraying mission takes place along 

Highway 15 using C-123 aircraft.

September 22, 1962

Rachel Carson publishes Silent Spring, which launches the modern 

environmental movement in the United States.

1965

The United States sends combat forces into Vietnam.

1967

Peak year for spraying of Agent Orange in Vietnam.

April 22, 1970

First Earth Day in the United States.

May 1970

U.S. President Richard Nixon orders the end of Agent Orange spraying 

in Vietnam.

December 2, 1970

President Nixon signs measure establishing the U.S. Environmental 

Protection Agency.

January 7, 1971

The U.S. Air Force makes its last spraying mission. In September, Oper-

ation Pacer Ivy gathers remaining supplies of Agent Orange in U.S. 

hands. They are shipped from Vietnam to Johnston Island in the Pacific, 

where in 1977 they are destroyed along with remaining stocks of Agent 

Orange from the United States. South Vietnamese forces continue to 

spray the remaining stocks of Agent Blue and White until 1972.



F R O M  E N E M I E S  T O  PA R T N E R S  •  191

January 28, 1973 

All warring parties in the Vietnam War sign a cease-fire in Paris.

The U.S. National Academy of Sciences publishes a report finding that 

that use of chemical herbicides during the war has caused long-term 

damage to the ecology of Vietnam. 

April 30, 1975

North Vietnamese forces capture Saigon and reunify Vietnam.

January 13–20, 1983

The First International Conference on herbicides used during the war 

takes place in Ho Chi Minh City with the participation of 160 scientists 

from twenty-one countries and representatives of the Food and Agri-

cultural Organization of the United Nations, the United Nations Envi-

ronment Program and UNESCO. They present seventy-two scientific 

papers on Agent Orange in Vietnam.

May 7, 1984 

American Vietnam veterans and the U.S. chemical companies that pro-

duced Agent Orange agree to a pretrial settlement of $180 million in 

the veterans’ lawsuit against the companies before Judge Jack Wein-

stein of the U.S. District Court for the Eastern District of New York. 

1989

The United States creates the Leahy War Victims Fund to provide finan-

cial and technical support for Vietnamese who suffer mobility-related 

injuries and disabilities from anti-personnel landmines and unexploded 

ordnance (UXO). 
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October 1990 

An American veteran of the Vietnam War, George Mizo; Georges Dous-

sin of the Association Républicaine des Anciens Combattants et Vic-

times de Guerre; Len Aldis of the Vietnam Friendship Association in 

Britain and Takeo Yamanchi of the Japanese Peace Association, decide 

to build the Vietnam Friendship Village. The Village opens in March 

1998 with six veterans and nine children as its first residents.

February 6, 1991

Congress passes the Agent Orange Act to assist American veterans of 

the Vietnam War who later became ill with ailments associated with 

presumptive exposure to dioxin. 

March 1993 

Susan V. Berresford, then Ford Foundation Program vice president, vis-

its Vietnam to explore possibilities for a program to be anchored in a 

new Ford Foundation office in Hanoi. Among the range of topics, Viet-

namese note the unresolved issue of Agent Orange.

November 15–18, 1993

The Second International Conference on herbicides used during the 

war takes place in Hanoi with the participation of 180 delegates from 

ten countries, including Australia, Britain, Germany, Japan, India, Korea, 

Russia and the United States. 

October 1997

Susan Berresford, now president of the Ford Foundation, appoints 

Charles Bailey as the foundation’s representative in Vietnam. Within a 

few months of his arrival, Bailey visits farmers in Dak Lak Province in 

areas sprayed with Agent Orange in the 1960s.
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June 9, 1998

The Vietnam Red Cross establishes the Fund for Victims of Agent 

Orange in the Vietnam War to mobilize humanitarian assistance in the 

country to help people with health effects of Agent Orange. 

October 5–9, 1998

Lieutenant General Tran Hanh, deputy minister of defense of Vietnam, 

meets and discusses Agent Orange with U.S. Secretary of Defense Wil-

liam Cohen in Washington.

March 1, 1999

Vietnam establishes the National Steering Committee for the Overcom-

ing of Consequences of Toxic Chemicals Used by U.S. in the War in 

Vietnam (Committee 33). The committee comprises representatives 

from thirteen ministries and agencies and is tasked to “uniformly direct 

implementation and coordination of activities related to overcoming 

the consequences of toxic chemicals used by the U.S. in the war in Viet-

nam” (Prime Minister’s Decision No. 33/1999/QD-TTg).

September 9–10, 1999

Prime Minister Phan Van Khai raises the issue of Agent Orange with 

U.S. President Bill Clinton at the APEC Summit Meeting in Auckland, 

New Zealand.

March 7, 2000

Foreign Minister Nguyen Dy Nien raises the issue of Agent Orange with 

U.S. Ambassador to Vietnam Pete Peterson.
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March 15, 2000

President Tran Duc Luong and Prime Minister Phan Van Khai mention 

the issue of Agent Orange in Vietnam with visiting U.S. Secretary of 

Defense William Cohen.

April 2000

Hatfield Consultants, a Canadian environmental firm, and the 10-80 

Committee, a research unit of the Vietnamese Ministry of Health 

focused on Agent Orange, complete their five-year study of dioxin lev-

els in the soil and water throughout the Aluoi Valley, Thua Thien-Hue 

Province. They report high levels of TCDD dioxin in soil, fish fat and 

duck fat, and in blood and breast milk samples taken from people living 

on a former U.S. military base in the valley. This study became the basis 

for the dioxin hot spots hypothesis, that dioxin remains at dangerous 

levels largely at former U.S. bases. 

May 23, 2000

Vietnam issues policies for assisting participants in the war who were 

exposed to chemicals and were no longer capable of work and for 

their children born with deformities (Prime Minister’s Decision No. 

26/2000/QD-TTg).

May 27, 2000

Vietnam’s Ministry of Labor, Invalids and Social Affairs (MOLISA) 

surveys people suffering the consequences of exposure to wartime 

chemicals in 45 districts of 16 provinces. The findings paint the current 

situation of Agent Orange victims in Vietnam: multiple diseases and 

ailments, limited capacity for education and work, a difficult life and 

under-resourced treatment and care. 
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June 2000

Ford Foundation Trustees and president Berresford visit Vietnam. In a 

meeting with Deputy Prime Minister Nguyen Manh Cam they endorse 

Charles Bailey’s recommendation of a grant of $150,000 to the Red 

Cross Agent Orange Victims Fund. This action launches Ford Founda-

tion efforts to find a solution to the Agent Orange/dioxin issue.

November 17–18, 2000

President Bill Clinton visits Hanoi and meets with General Secretary Le 

Kha Phieu; President Tran Duc Luong; Prime Minister Pham Van Khai; 

the chairman of the Vietnamese Red Cross; Nguyen Trong Nhan and 

students at Hanoi National University. The Vietnamese raise the Agent 

Orange issue, and Clinton acknowledges a continued responsibility to 

heal the wounds of war. 

November 27–December 1, 2000

U.S. and Vietnamese officials and scientists meet in Singapore to dis-

cuss joint research on the impact of dioxin on human health and envi-

ronment. The two sides disagree on approach and methods to resolving 

this issue and the meeting ends without result. 

January 9, 2001

Professor Hoang Dinh Cau, former chairman of the 10-80 Committee, 

requests that Prime Minister Phan Van Khai end previous secrecy and 

openly publish the findings of seven years of Vietnam-Japan research 

on Agent Orange. In June the Minister of Science, Technology and 

Environment establishes an editorial board for a white paper on Agent 

Orange. The board comprises forty-one scientists and state managers 

in medicine, biology, chemistry and environment. Professor Hoang 

Dinh Cau is chairman and editor, but the white paper is not produced, 

and he dies in 2005.
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July 2–6, 2001

Dr. Nguyen Ngoc Sinh, the first director of the Office of Committee 33, 

leads a delegation of scientists to the United States to work with Dr. 

Christopher Portier, director of the National Toxicology Program, and 

deputy director, National Institute of Environment Health Sciences, 

and a team of American scientists. The two sides agree on a Vietnam-

U.S. scientific conference and a pilot study on biological remediation of 

soils and sediments contaminated with dioxin. 

March 2002 

Scientists from Vietnam, the United States and eleven other countries 

meet at the Daewoo Hotel in Hanoi to discuss the latest research on the 

effects of dioxin on human health and the environment. A consultative 

workshop following the conference prioritized studies of the impact 

of dioxin on exposed populations, therapies to reduce dioxin levels in 

humans and the concentrations and fate of dioxins at former Ameri-

can bases. The two governments agree on a mechanism for planning 

and funding joint research and for exchange of scientists. The agree-

ment, however, lacks specific commitments and assignment of specific 

responsibilities, and the outcomes are therefore meager.

June 7, 2002

Dr. Kenneth Olden, director of the U.S. National Institute of Environ-

mental Health Sciences, writes to Pham Khoi Nguyen, vice minister of 

science, technology and environment and deputy chairman of Com-

mittee 33, to propose joint research on the impact of dioxin on human 

health and the environment.

July 28, 2002

Over sixty experts in the natural and social sciences, public health and 

related fields meet in Stockholm for the Environmental Conference on 

Cambodia, Laos and Vietnam. The Conference Declaration calls for a 

large-scale effort to address the present and continuing impact of war 

on the lives, livelihoods and environment of the peoples of Indochina.
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September 2002

A Ford Foundation grant provides $289,000 to the 10-80 Committee, 

Ministry of Health. The committee uses the funds to collaborate with 

Hatfield Consultants in the first assessment of possible dioxin residues 

at all 2,735 former U.S. military installations throughout central and 

southern Vietnam. 

June 6, 2003

U.S. Deputy Secretary of State Richard Armitage meets Deputy Foreign 

Minister Nguyen Dinh Bin in Washington, acknowledges Vietnam’s 

request for assistance with dioxin and proposes the two countries 

move forward with the proposals put forth at the March 2002 Daewoo 

conference. 

July 3, 2003

Following the Armitage meeting, Deputy Foreign Minister Nguyen 

Dinh Bin meets with Ambassador Raymond F. Burghardt to discuss 

cooperation on research and technical projects and the early formation 

of a Joint Advisory Committee between the two countries. 

October 2003

The Institute of International Relations in Hanoi and the Johns Hopkins 

School of Advanced International Studies in Washington put Agent 

Orange on the agenda at a bilateral conference on “The Future of the 

U.S.-Vietnam Relationship” at the Carnegie Endowment for Peace in 

Washington. The participants include officials of both countries and 

others from academia, the Vietnamese American community, nongov-

ernmental organizations and the American business community. The 

academic setting and inclusion of unofficial participants permit easier 

discussion of Agent Orange. 
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January 30, 2004

The Vietnam Association of Victims of Agent Orange and twenty-seven 

individual Vietnamese file suit in U.S. Federal Court for the Eastern 

District of New York against the American companies that manufac-

tured Agent Orange and similar herbicides for the U.S. government 

during the Vietnam War.

April 30, 2004 

Lewis M. Stern, director for Southeast Asia in the U.S. Department of 

Defense, writes to Senior Colonel Nguyen Ngoc Giao, military attaché 

of Vietnam in the United States. Stern reminds Giao that in 1995 the 

United States and Vietnam settled all government and private claims 

related to the war, and therefore the United States would not be respon-

sible for damages alleged to have been related to Agent Orange. He adds 

that American law barred the Department of Defense from participat-

ing in the dioxin cleanup. However, the Defense Department can give 

Vietnam the records of the spraying program, provide information on 

remediation technologies and share the department’s experience with 

managing dioxin contamination in the United States.

June 2004

The State University of New York at Albany and the Hanoi Medical 

University plan to carry out a $3-million study of the epidemiology of 

birth defects in Vietnam, funded by the National Institute of Environ-

mental Health Sciences. In the event, the Americans and Vietnamese 

are unable to agree on its design and conduct, and the institute cancels 

the grant in March 2005. 

March 11, 2005 

An international conference is held in Paris on the consequences of 

Agent Orange in Vietnam.
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June 2005

Vietnam’s Defense Minister Pham Van Tra meets U.S. Secretary of 

Defense Donald Rumsfeld in Washington and asks him to provide 

information on Agent Orange and Operation Ranch Hand to the Viet-

namese. Rumsfeld agrees and the Department of Defense and Ministry 

of Defense hold a workshop August 16-18, 2005, to exchange technical 

information, archival data and experience with dioxin remediation in 

the United States.

November 2005

Professor Dang Vu Minh, chair, Vietnam Institute of Science and Tech-

nology; Dr. William Farland, deputy administrator for research, U.S. 

Environmental Protection Agency, and U.S. Ambassador Michael W. 

Marine inaugurate a laboratory for dioxin analysis at the Vietnam Acad-

emy of Science and Technology. Key equipment for the lab is donated 

by the U.S. Centers for Disease Control.

January 9, 2006

Ambassador Michael W. Marine writes to Pham Khoi Nguyen, deputy 

chairman of Committee 33, to introduce an EPA scientist, Vance S. 

Fong, to work with the Ministry of Defense, the Office of Committee 33 

and the BEM Systems on plans for remediation at the Da Nang Airport.

February 2006

The 10-80 Committee and Hatfield present the results of their survey 

to locate and quantify the toxicity of dioxin hot spots at former U.S. 

military bases. These findings strengthen Vietnamese determination to 

address the issue head-on with the U.S. government. 
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June 5–6, 2006

The Joint Advisory Committee (JAC), a forum for the exchange of tech-

nical and scientific information on dioxin remediation and health and 

disability, holds its first meeting. The JAC will meet in Vietnam every 

year for eight years from 2006 through 2014. On the American side the 

first JAC members are Dr. William Farland (EPA, co-chair), Dr. Anne P. 

Sassaman (National Institute of Environmental Health Sciences), Colo-

nel Mark Chakwin (military attaché, U.S. Embassy), Dr. Marie Sweeney 

(health attaché, U.S. Embassy), and Nathan Sage (environment officer, 

U.S. Embassy). 

The Vietnamese members are Dr. Le Ke Son (Committee 33, co-

chair), Professor Tran Van Sung (Institute of Chemistry, Vietnam Acad-

emy of Science and Technology), Dr. Pham Quoc Bao (Department of 

Science and Training, Ministry of Health), Pham Van Que (Americas 

Department, Ministry of Foreign Affairs), and Major General Nguyen 

Ngoc Duong (Department of Science, Technology and Environment, 

Ministry of Defense).

July 2006 

The Ford Foundation begins a multiyear program of grants for projects 

to assist Vietnamese with disabilities, remediate dioxin-contaminated 

soils and educate Americans about the continuing challenge of Agent 

Orange in Vietnam. By the time the program concludes in 2011, the 

foundation will have provided $17 million in grants for these purposes. 

August 2006

Vietnamese scientists present their research on Agent Orange/dioxin 

in papers accepted by the 26th International Symposium on Haloge-

nated Persistent Organic Pollutants in Oslo, Norway. 
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November 12, 2006 

On the eve of U.S. President George W. Bush’s visit to Vietnam, the 

Washington Post publishes a front-page story on Agent Orange. 

(Anthony Faiola, “In Vietnam, Old Foes Take Aim at War’s Toxic 

Legacy,” Washington Post, November 12, 2006). The Ford Foundation 

holds a press conference in Hanoi to announce major new grant making 

in this area. 

November 17, 2006

At the conclusion of President Bush’s visit, he and President Nguyen 

Minh Triet issue a joint statement that for the first time officially 

acknowledges the dioxin issue, saying “Presid ent Triet also expressed 

appreciation for the U.S. government’s increasing development assis-

tance to Vietnam and urged the U.S. side to increase humanitarian 

assistance including through co-operation on areas such as unexploded 

ordnance and continued assistance to Vietnamese with disabilities. 

The United States and Vietnam also agreed that further joint efforts to 

address the environmental contamination near former dioxin storage 

sites would make a valuable contribution to the continued development 

of their bilateral relationship.”

December 19–22, 2006

Tim Rieser, the key Democratic majority staff member of the Senate 

Appropriations Committee, Subcommittee on State, Foreign Opera-

tions and Related Programs; and Bobby Muller, president, Vietnam Vet-

erans of America Foundation, visit Vietnam and meet with U.S. Ambas-

sador Michael W. Marine; the deputy chief of mission, Jonathan Aloisi; 

Dr. Le Ke Son, Committee 33; Charles R. Bailey, Ford Foundation, and 

others. At a Hanoi press conference Rieser announces that the United 

States has a “shared responsibility” to address unresolved issues from 

the war.
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April 2007 

Dr. Le Ke Son leads Vietnamese delegation to Washington and New 

York to meet officials and discuss how an initial Congressional appro-

priation will be used. 

February 5–9, 2007 

A citizens’ committee of prominent Vietnamese and Americans, called 

the U.S.-Vietnam Dialogue Group on Agent Orange/Dioxin, forms and 

meets in Vietnam with the Ford Foundation president, Susan V. Ber-

resford, as its convener. The founder co-chairs are Walter Isaacson, 

president of the Aspen Institute, and Ton Nu Thi Ninh, vice chair of 

the Foreign Affairs Committee of Vietnam’s National Assembly. The 

Dialogue Group calls for a humanitarian response to Agent Orange, 

aims to mainstream the Agent Orange issue in the United States, and 

seeks to mobilize new resources for five priority tasks. Over the next 

seven years, the Dialogue Group alternates sessions in Vietnam and the 

United States, meets with affected families, reviews projects, publishes 

reports and holds press conferences. In June 2010 the Dialogue Group 

releases its Declaration and Plan of Action, calling for a joint effort of 

the two countries over the next ten years at a cost of $350 million. 

February 2007 

U.S. Ambassador Michael W. Marine secures a State Department grant 

and counterpart funds from the Environmental Protection Agency of 

$400,000 toward the cost of dioxin remediation at Da Nang. 

July 24, 2007

U.S. Ambassador Michael W. Marine, his wife, Carmella, and Ken Fair-

fax, U.S. consul-general, visit the dioxin-contaminated area at the Da 

Nang Airport with Dr. Le Ke Son, director, Office of Committee 33, and 

Colonel Tran Ngoc Tam, head of environment, science and technology, 

Ministry of Defense. 
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August 24, 2007

United Nations Development Program/Vietnam allocates $350,000 for a 

project for “capacity building and preparation of a master plan for the 

rehabilitation of the environment in dioxin hot spots in Vietnam.”

February 2008

The State Department designates USAID to administer funds appropri-

ated by the Congress for Agent Orange in Vietnam. 

February 20, 2008

Vietnam’s minister of health issues a list of diseases and disabilities 

related to exposure to Agent Orange/dioxin (Decision No. 09/2008/

QD-BYT).

February 2008

The president of the U.S. Fund for UNICEF, Caryl Stern, and the fund’s 

board members visit Vietnam. By June the fund has raised $2.3 million 

for a new UNICEF program for children with disabilities in Vietnam. 

May 15, 2008

Eni Faleomavaega, chair of the U.S. House of Representatives Subcom-

mittee on Asia Pacific and Global Environment, holds a hearing on “Our 

Forgotten Responsibility: What Can We Do to Help Victims of Agent 

Orange?” Four members of the U.S. Vietnam Dialogue Group on Agent 

Orange/Dioxin testify and the 10-80 Committee/Hatfield survey of 

dioxin hot spots is placed in the Congressional Record. 

May 2008

Office of Committee 33 hosts a scientific conference with EPA, UNDP, 

U.S. Embassy and BEM to review the pilot effort to remediate dioxin on 

the Bien Hoa Air Base and to examine alternative technologies.



204 •  S O N  &  B A I L E Y

June 25, 2008

Prime Minister Nguyen Tan Dung meets President George W. Bush in 

Washington. Their joint statement says: “The prime minister welcomes 

bilateral efforts in dealing with environmental pollution in areas near for-

mer U.S. military bases and especially the disbursement of $3 million by the 

United States to provide health projects and environmental restoration.”

October 29, 2008

USAID announces commitment of the first $1 million of the $3 million 

appropriated by Congress in 2007 for cleanup of dioxin hot spots and 

health programs in surrounding communities. The funds go to three 

American NGOs (East Meets West Foundation, Save the Children and 

Vietnam Assistance for the Handicapped) for a range of direct services 

to children with disabilities in selected districts in Da Nang City. 

February 24–25, 2009 

Office of Committee 33 and UNDP host the first workshop drawing 

together the principal stakeholders in the cleanup of environmental 

dioxin: Committee 33, Ministry of Defense, U.S. State Department, EPA 

and Czech Republic. Participants share data on the principal dioxin hot 

spots in Vietnam funded by various sources — Da Nang (Ford Founda-

tion), Phu Cat and Bien Hoa (UNDP) — and reach conclusions about 

cleanup strategies for all three locations.

March 2009

President Obama signs an appropriations bill that contains $3 million 

“for assistance for Vietnam to continue environmental remediation and 

related health programs at dioxin-contaminated sites.”

March 2009

The U.S. Supreme Court declines to hear an appeal of the Vietnamese 

lawsuit against the companies that manufactured Agent Orange and 

similar herbicides. 
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May 2009

Technical experts of American EPA and the Vietnam Academy of Sci-

ence and Technology launch a pilot project to test bioremediation of 

dioxin at the Da Nang Airport. 

May 18, 2009 

The Vietnam Ministry of Natural Resources and Environment estab-

lishes the Dioxin Laboratory in the ministry at a cost of $6.75 million. 

Atlantic Philanthropies and the Bill and Melinda Gates Foundation pro-

vide $5.3 million in grant support for the project; the government of 

Vietnam funds the balance.

June 4, 2009

Eni Faleomavaega, chair of the U.S. House of Representatives Subcom-

mittee on Asia Pacific and Global Environment, holds a second hear-

ing on Agent Orange/Dioxin in Vietnam. Scot Marciel, deputy assistant 

secretary of state for East Asia & Pacific, testifies, as do members of the 

U.S.-Vietnam Dialogue Group.

June 17, 2010

Vietnam’s National Assembly approves the Law on Disability, which 

establishes the rights of people with disabilities, including Agent 

Orange victims (No. 51/2010 / QH 12).

June 28, 2010 

Vietnam’s Natural Resources Minister, Pham Khoi Nguyen, and the 

UNDP resident coordinator, John Hendra, sign an agreement for a 

$4,977,000 global environmental facility project to remediate 7,500 

cubic meters of dioxin-contaminated soils into a passive landfill in a 

remote area of the Phu Cat Airport. Funds are also allocated to assess 

the status of dioxin at the Bien Hoa Air Base, isolate it to prevent its 

further spread, compare alternative cleanup technologies, compile and 

publish previous research on dioxin and hold scientific conferences. 
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July 6, 2010

U.S. Senators Tom Harkin and Bernie Sanders visit the Da Nang Airport 

and a rehabilitation hospital with Charles Bailey. This is the first time 

for voting members of Congress to investigate the environmental and 

human consequences of Agent Orange on the ground. 

July 22, 2010

At a press conference in Hanoi, Secretary of State Hillary Clinton says, 

“The minister and I discussed the concern that both Vietnam and the 

United States have about Agent Orange and the consequences that it 

produced in the people here. . . . I told the minister that I would work 

to increase our cooperation and make even greater progress together.” 

September 2010

Senator Patrick Leahy places a statement on Agent Orange in the Con-

gressional Record, writing that “it would be hard to overstate the impor-

tance the Vietnamese give to addressing the needs of people who have 

been harmed.”

September 2010

Thuy Vu, a newscaster at KPIX Channel 5 in San Francisco, reports 

on Agent Orange from Vietnam for CBS News http://www.youtube.

com/watch?v=kkbnFfldsOc. Her report receives numerous journalism 

awards.

September 28, 2010

Ambassador Michael W. Michalak writes to Nguyen Huy Hieu, Deputy 

Minister of Defense, with the Draft Project Plan to remediate dioxin in 

Da Nang from 2011 to 2013. 
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October 2010

Secretary Hillary Clinton returns to Hanoi and announces U.S. support 

to completely clean up the dioxin-contaminated soil at the Da Nang 

airport, the first of the three principal dioxin hot spots. 

January 30, 2011

Pulitzer Prize winners Connie Schultz and Nick Ut publish an eight-

page special report on Agent Orange in the Cleveland Plain Dealer 

(http://bit.ly/fP59JT).

March 2011

Bob Edgar, the president of Common Cause, an American advocacy 

NGO, leads a delegation to Vietnam. The delegation includes Ameri-

cans prominent in the fields of public policy, public health, the environ-

ment and disabilities movements, and religion. 

April 14, 2011

Congress appropriates $18.5 million in new funding to continue Agent 

Orange activities in Vietnam. Of this amount, $15.5 million will under-

write the decontamination of the Da Nang dioxin hot spot; $3 million is 

reserved for related health activities.

August 2011

The Aspen Institute, Da Nang City government, Cam Le District gov-

ernment, Children of Vietnam and the Rockefeller Foundation create 

the Public Private Partnership (PPP) in Da Nang. The PPP continues 

a district-level rolling reform of social services for children and young 

adults with disabilities and is the first application of the PPP model to 

funding disabilities programs in Vietnam. 
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August 29, 2011

The Minister of Science and Technology approves the objectives, 

contents and expected outcomes of the research program to over-

come the consequences of Agent Orange/dioxin (Decision No. 2631/

QD-BKHCN).

October 19, 2011

Vietnam’s minister of science and technology appoints Dr. Le Ke Son 

to chair the management board overseeing thirteen new state research 

projects on Agent Orange/dioxin (Decision No. 3242/QD).

October 28–29, 2011

One hundred sixty students at the University of California/Berkeley, 

Vietnamese Americans, members of the U.S.-Vietnam Dialogue Group 

and members of Rotary participate in the Rotary Peace Conference on 

Agent Orange and Addressing the Legacy of the War in Vietnam.

December 22, 2011

President Obama signs the 2012 Consolidated Appropriations Act, 

which allocates $20 million for Agent Orange in Vietnam. Of this total, 

$15 million is intended to complete the funding of the full remediation 

of the Da Nang Airport dioxin hot spot and to get a start on remediat-

ing Bien Hoa and possibly other hot spots. The balance of $5 million is 

for health/disabilities programs in areas of Vietnam that were targeted 

with Agent Orange or remain contaminated with dioxin. 

December 30, 2011

USAID releases a Request for Assistance seeking bids for a three-year 

program of services to people with disabilities at $3 million a year for a 

total of $9 million. Seventy percent of the funds are to be used for pro-

grams in Da Nang; 40 percent of the funds are to go for direct services 

to people with disabilities. 
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June 1, 2012

Vietnam’s prime minister approves the “National Action Plan to over-

come the basic consequences of toxic chemicals used by the U.S. in the 

war in Vietnam to 2015 and vision 2020” to guide ministries in address-

ing the Agent Orange legacy (Decision No. 651/QD-TTg).

June 27, 2012

Frank Donovan, director of USAID Vietnam, writes to Nguyen Xuan 

Tien, deputy director of foreign economic relations in the Ministry of 

Planning and Investment, that USAID will conduct an environmental 

assessment of dioxin contamination at the Bien Hoa Airport. 

July 2012

The Dialogue Group and Rotary International inaugurate a piped water 

system that they funded in Dong Son Commune, Aluoi District, Thua 

Thien-Hue Province. The system brings filtered water to all 259 house-

holds in the commune, which lies near a former U.S. military base 

where Agent Orange was used during the war.

July 16, 2012

The National Assembly amends several articles of the ordinance on 

assistance to those who have contributed to the revolution, specifically 

to victims of toxic chemicals (Ordinance No. 26/2005/PL-UBTVQH 11 

& Ordinance No. 35/2007/PL-11).

August 9, 2012

The governments of the United States and Vietnam break ground on 

what is expected to be a four-year, $43-million project to clean 73,000 

cubic meters of dioxin-contaminated soils at the Da Nang Airport. The 

ground-breaking is a matter of great satisfaction and celebration for 

Americans and Vietnamese, and a milestone in the relations between 

Vietnam and the United States. 
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October 2012 

USAID launches a three-year, $9-million disability-support project for 

Da Nang, Bien Hoa and Phu Cat.

January 2013

The cost to clean up the dioxin at the Da Nang airport becomes clearer 

as work proceeds; the estimate increases to $84 million from $43 

million.

March 2013

A staff delegation from the U.S. Congress visits the Bien Hoa Air Base, 

meets with a Dialogue Group member, Dr. Nguyen Thi Ngoc Phuong, 

at the Peace Village in Ho Chi Minh City, confers with the Vietnam 

Association of Victims of Agent Orange and visits other impacted areas 

in central Vietnam.

April 26, 2013

Vietnam’s prime minister approves a project to take care of orphans 

and helpless, abandoned children, children with HIV/AIDS, children 

who are victims of toxic chemicals, children with severe disabilities and 

children affected by disaster for period 2013–2020 (Decision No. 647/

QD-TTg).

May 2013

UNICEF dedicates its 2013 Report on the State of the World’s Children 

to children with disabilities. UNICEF’s executive director, Anthony 

Lake, and Vietnamese Vice President Nguyen Thi Doan launch the 

report in Da Nang.
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July 15, 2013 

The dialogue group convener, Susan V. Berresford, writes to U.S. 

Secretary of State John F. Kerry on the eve of President Truong Tan 

Sang’s visit to Washington. She urges the secretary to press forward on 

addressing the full range of disability issues in Vietnam that stem from 

conflicts, poverty and limited health care services. Secretary Kerry 

replies, “I assure you that the United States is committed to helping 

Vietnam build a sustainable system of comprehensive, integrated ser-

vices for Vietnamese with disabilities, regardless of cause.”

July 25, 2013

President Barack Obama and President Truong Tan Sang meet at the 

White House and agree to open a new phase of bilateral relations by 

forming a U.S.-Vietnam Comprehensive Partnership as a framework for 

advancing the relationship. In the joint statement following the meet-

ing, President Obama reaffirms “the United States’ commitment to pro-

viding further medical and other care and assistance for persons with 

disabilities, regardless of cause.”

November 13, 2014

Prime Minister Nguyen Tan Dung and President Barack Obama meet at 

the ASEAN 25th Summit in Myanmar. Obama confirms that the United 

States will continue to assist Vietnam with the remediation of dioxin. 

December 12, 2014

Senator Patrick Leahy writes to President Truong Tan Sang about 

American assistance for remediation of the Da Nang Airport and for 

Vietnamese with disabilities and also notes a continuing concern about 

human rights in Vietnam. 
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June 23, 2015

Senator Patrick Leahy gives a speech on “Addressing Agent Orange in 

Vietnam” at the Center for Strategic and International Studies, Wash-

ington, D.C., followed by a panel discussion with Tim Rieser, Le Ke Son, 

Michael Martin and Charles Bailey.

December 18, 2015

The U.S. Congress passes the Consolidated Appropriations Act of 2016, 

which stipulates that “Funds . . .  shall be made available for remediation 

of dioxin-contaminated sites in Vietnam and may be made available to 

the government of Vietnam, including the military, for such purposes. 

Funds . . . shall be made available for health and disability programs 

in areas sprayed with Agent Orange and otherwise contaminated with 

dioxin, to assist individuals with severe upper or lower body mobility 

impairment and/or cognitive or developmental disabilities.”

February 29, 2016

Courtney Marsh’s film Chau, Beyond the Lines is a finalist for an Academy 

Award in the short documentary category. The film depicts the successful 

struggle of Le Minh Chau, born with deformities linked to Agent Orange, 

to become an artist. American Ambassador Ted Osius screens the film at 

American centers in Hanoi and Ho Chi Minh City.

May 24, 2016

President Barack Obama visits Vietnam and in a speech in Hanoi declares, 

“Even as we continue to assist Vietnamese with disabilities, including 

children, we are also continuing to help remove Agent Orange-dioxin.”

May 31, 2017 

President Donald J. Trump and Prime Minister Nguyen Xuan Phuc meet 

and discuss measures to expand joint work in humanitarian cooperation 

and war legacies.
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