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Burn pits have operated in the theater of war during Operation Enduring Freedom, Operation Iraqi Freedom, and  
Operation New Dawn.   

Photograph: Courtesy of the US Army Public Health Command (Aberdeen Proving Ground, Maryland).
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Foreword

I am pleased to present this volume, titled Airborne Hazards Related to Deployment, published by the Army Medical De-
partment’s Borden Institute. The Borden Institute, part of the Army Medical Department Center and School, is the primary 
outlet for scholarly and peer-reviewed publications describing observations made and science conducted by the healthcare 
providers who take care of our Nation’s service members and veterans. The Borden Institute’s publications do not necessarily 
represent Army doctrine or the opinion of the Department of Defense or the Army; nevertheless, they represent the best 
work of our providers as they seek to inform future policy and decision-making.

You are holding a unique book, one that demonstrates the commitment of the Army and the Nation to its soldiers. It was 
a decade in the making, following several special studies, the involvement of external subject matter experts, the develop-
ment of strong interagency cooperation between the Department of Defense and the Department of Veterans Affairs, and 
the direct input of academic medical centers. Inside, the reader will find medical doctors and scientists reaching conclusions 
that are at odds with each other. This book puts these contradicting learned opinions under one cover, for it is important 
that readers absorb these writings and come to their own conclusions. Science itself exists on the border between what is 
known and what is not known, so we are constantly rewriting our medical library of knowledge, while recognizing there is 
no permanent certainty in science’s conclusions. In spite of these difficulties, we are all seeking to understand and to inter-
vene on the side of our soldier patients.

This book represents the state of the science in relation to postdeployment airborne hazards and illnesses. And what a 
Herculean effort! This work contains 33 chapters with 88 named authors. Although I thank the many authors for showcasing 
their work, the editors and editorial staff at the US Army Public Health Command—along with their counterparts at the 
Borden Institute—deserve special praise for their meticulous efforts to ensure the synchronization of many disparate parts 
into one harmonious whole. I am proud of the whole team! 

Patricia D. Horoho
Lieutenant General, US Army

The Surgeon General and 
Commanding General 

US Army Medical Command

Washington, DC
October 2014
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Preface

I join my US Department of Defense (DoD) colleague, Dr Karen Guice, in recognizing the pursuit of scientific truths as 
a fundamental obligation for US Veterans Affairs (VA) and military medical professionals. The substantial efforts of those 
who have contributed to this book are a clear signal of our combined commitment to this mission. 

The VA asked the Institute of Medicine (IOM) to determine the health consequences of exposure to open burn pits in 
Iraq and Afghanistan. The IOM report1 released in October 2011 was comprehensive and provided useful guidance 
for both the VA and DoD. The IOM endorsed our concern that open burn pits are just one source of potentially harm-
ful exposures. The IOM report stated that, “the pollutants of greatest concern at Joint Base Balad (JBB) may be the 
mixture of chemicals from regional background and local sources—other than the burn pit—that contribute to high 
particulate matter . . . .”1 These airborne exposures may lead to health consequences, especially in those with high 
exposures or special susceptibility. Particulate matter, which is ubiquitous in southwest Asia and Afghanistan, must 
be studied in the context of all potentially hazardous exposures.

The Airborne Hazards Symposium held in August 2012 provided an opportunity to discuss what we know, what we need 
to know, and what can be done to study and improve care for veterans and service members who might have suffered adverse 
health effects related to exposure to airborne hazards, including burn pit smoke and other pollutants. 

We understand that service members and veterans are concerned about what may be causing their illnesses and that 
these illnesses may affect their future well-being. The VA and DoD are working to provide service members and veterans 
with the best possible care. For example:

	 •	 We are providing healthcare for deployment-related issues at no cost for at least 5 years after deployment. This al-
lows the VA to provide care for veterans while we work to determine individual service connection for their health 
condition.

	 •	 We are providing consistent and seamless care between the DoD and VA by using the same screening and assess-
ment guidelines associated with postdeployment respiratory disease.

	 •	 We are continuing to make use of existing studies, such as the 150,000-person Millennium Cohort Study led by the 
DoD and the 30,000-person National Health Study of a New Generation of US Veterans. These studies enable us 
to identify adverse health effects associated with deployment, including respiratory disease, and follow them over 
time.

	 •	 We are collaborating through our VA/DoD Deployment Health Working Group so that we can more easily share 
information, discuss the latest findings, and implement them quickly to serve our veterans.

	 •	 We are developing a proposal for a long-term prospective study. The VA’s Office of Public Health, working with 
the VA’s Office of Research and Development, is developing a proposal for long-term studies to examine the health 
effects of deployment to Iraq and Afghanistan and health outcomes among veterans of all eras. 

	 •	 We developed an Airborne Hazards Joint Action Plan to respond to recommendations from the IOM and as directed  
by VA and DoD leadership. We are also implementing an Airborne Hazards and Open Burn Pit Registry as required 
by Public Law 112-260 enacted in January 2013. 
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The VA strives to care for veterans as a whole and is implementing Patient Aligned Care Teams (PACT) to maximize 
their total health. At the symposium, we brought together for the first time experts who could offer invaluable insight and 
expertise to address the environmental health concerns of veterans. Academicians, clinicians, and scientists from the civilian 
sector—along with representatives of veterans service organizations and veterans—shared their perspectives, experience, and 
expertise. This book captures those perspectives and scientific views and provides an unprecedented opportunity to make a 
difference in the lives of our veterans. This knowledge will be translated to better care for veterans through the VA’s PACT and 
environmental health programs, thus ensuring that the combined commitment of the VA and DoD to scientifically understand 
the health effects of deployment translates to improved health for those who we serve—our service members and veterans.
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Prologue

The Sergeant Thomas Joseph Sullivan Center

The Sergeant Thomas Joseph Sullivan Center is named for a Marine Corps Sergeant who served in Iraq in 2004 and who 
suffered from severe postdeployment illnesses of the lung, heart, and  musculoskeletal and gastrointestinal systems. Sergeant 
Sullivan’s deployment health records indicate that he had been exposed to desert dust and smoke from burning refuse and 
chemical plants in theater. Sergeant Sullivan died in 2009 of complications related to postdeployment illness. His family 
founded The Sergeant Thomas Joseph Sullivan Center in his memory to improve postdeployment health outcomes through 
awareness, research, and connection, especially for those with complicated illness.

According to one analysis, 20% to 35% of military service members who served in our post-9/11 wars have been exposed 
to environmental hazards.1 This potentially translates to as many as 800,000 personnel. The 2012 Joint Department of De-
fense/Department of Veterans Affairs Airborne Hazards Symposium, on which this book is based, highlighted that airborne 
hazards—especially dust and smoke (or particulate matter) inhalation—are deployment health risks with potentially serious 
long-term health consequences. It is important that available information about airborne hazards in the Middle East theater 
be conveyed to healthcare providers and patients (veterans and others) so that these risk factors may inform clinical practice 
and patient self-management while scientific research efforts proceed. 

Ongoing research on the long-term health impacts of theater airborne hazards, especially dust and smoke inhalation, 
may yield explanations for respiratory, cardiovascular, immunological, neurological, and other mysterious illnesses that 
have plagued veterans since the 1991 Persian Gulf War. Research into the role that airborne exposures may play in causing 
such health problems is essential (as is rapid distribution of findings), even those that are as of yet inconclusive, to educate 
service members, veterans, and private and public sector healthcare providers.

Such research should be conducted in an open and transparent manner, with input sought from government and non-
government centers of medical and scientific excellence and from veterans themselves. Information about ongoing research 
and lines of investigation, as well as data and findings, must be distributed to the broader medical and scientific communities 
through government-funded educational initiatives.

Beneath the data, theories, and findings are individuals and families searching for answers; and, in some cases, they are 
struggling for their lives. The Sergeant Thomas Joseph Sullivan Center stands firm in its support of robust research on the 
diagnosis, treatment, and prevention of postdeployment illness, including research on airborne hazards and other deploy-
ment exposures (environmental, metal, chemical, biological, etc) and the expeditious dissemination of theories and findings 
to those providing and receiving postdeployment healthcare. The guiding principle for this position is a belief that greater 
access to information about deployment health risks by providers and patients will improve the overall quality of care and 
facilitate better health outcomes for veterans and service members with complicated postdeployment illness.
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Burnpits 360° Advocacy Group

After more than 20 years of military service, including deployment to southwest Asia, a US Army captain was medically 
retired earlier this year. His life had changed significantly following his redeployment to the United States. He experienced 
more than 100 medical visits, including encounters with various healthcare providers, numerous visits to emergency rooms, 
and multiple medical examinations. Also, he experienced first-hand the frustration felt by many who have found it neces-
sary to explain their postdeployment health concerns repeatedly in an effort to obtain diagnosis and treatment. Additional 
challenges faced by these warfighters include the effects of time spent away from family members and time lost from civilian 
jobs and other pursuits. In the end, this soldier had to give up not one, but two careers that he loved.

This veteran’s story is but one example. He speaks for many warfighters in expressing how extremely vital it is for the 
medical community of physicians and specialists to become aware of deployment-related health hazards, such as those ex-
amined in this book. Medical education and research should be an uppermost priority for the Department of Defense 
and the Department of Veterans Affairs. The medical community, governmental medical agencies, and others who care 
for warfighters need to work as a team. Cohesive action must be taken to establish protocols and clinics, and to continue 
to build and develop relevant websites and national registries to their maximum benefit. Veterans, active duty personnel, 
Department of the Army/Department of Defense civilians, and contractors should be made aware of potential postdeploy-
ment medical issues and should be kept up to date on the treatment options available. 

We at Burnpits 360° ask that those who use this book join us in helping the community of warfighters achieve a bet-
ter quality of life. May we work together to better understand and treat all who have been exposed to deployment-related 
airborne hazards. 

Burnpits 360°
Robstown, Texas

Adrian Atizado/Disabled American Veterans

On behalf of Disabled American Veterans, we thank all of the book’s contributors for the work that they have done and 
will continue to do to improve the health and well-being of veterans and service members. It is our hope that the informa-
tion contained herein will be useful in improving the quality of life of the men and women who were exposed to hazards 
while serving in the military. 

There is a well-documented history not only of toxic and hazardous exposures in the military, but also of the struggle to 
understand their effects on troops, and the battle to care for veterans, families, and dependents. 

The association between deployment-related hazards and their specific resulting conditions often remains unresolved 
for both the veteran and the medical and research communities. Discussion about deployment-related hazards follows a 
well-worn path from World War II veterans concerned about ionizing radiation to today’s generation of veterans concerned 
about exposures to airborne and other hazards. 

One of the many lessons the Disabled American Veterans has learned from past experience with airborne hazard exposures 
is that useful information regarding their presence within military operating areas must be collected by the Department of 
Defense, transmitted, and acted on by the Department of Veterans Affairs as early as possible. For example, registries such as 
the Burn Pit Registry (described in this book), if designed and implemented effectively, can serve as tools for active outreach 
to concerned veterans and their families. Such registries offer a pathway into the Department of Veterans Affairs healthcare 
system—a system that is continually learning to provide better care for hazard-exposed veterans. 
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It is a privilege to be included in the prologue of this important and timely publication. We hope that the valuable in-
formation it provides will greatly assist the medical and research communities in their continuing efforts on behalf of our 
nation’s veterans, service members, and their families.

Adrian Atizado
Assistant National Legislative Director

Disabled American Veterans
Cold Spring, Kentucky

Warren Goldstein/The American Legion

The American Legion has long been at the forefront of environmental exposures that have adversely affected our nation’s 
service members and veterans during the Vietnam War, the Gulf War, Operation Iraqi Freedom, and Operation Enduring 
Freedom. 

Agent Orange

After Vietnam, the American Legion announced its sponsorship of an independent study on the effects of exposure to 
Agent Orange on Vietnam War veterans. Congress received the results of the “American Legion–Columbia University Study 
of Vietnam-era Veterans” in 1989, which later led to the recognition of Agent Orange benefits. We applauded Secretary 
Shinseki’s decision in 2010 to expand Agent Orange presumptives for veterans who served in Vietnam who currently have 
leukemia, Parkinson’s disease, and hairy cell carcinoma. 

Resolution Recommendations 

	 •	 The American Legion continues to advocate for veterans currently afflicted by dioxins found in herbicides.
	 •	 The American Legion vigorously supports liberalization of the rules relating to the evaluation of studies involving 

exposure to dioxin, and we will continue to closely monitor the development of all ongoing research on the long-
term effects of Agent Orange exposure.

	 •	 More recently, The American Legion has passed resolutions at national conventions relating to Agent Orange 
exposure sites within US Air Force C-123K Transport Aircraft and with Blue Water Navy Vietnam veterans.

Gulf War I and Gulf War II Illnesses

After the first Gulf War, The American Legion developed a Persian Gulf War Task Force and hired national staff to evalu-
ate the undiagnosed environmental illnesses affecting these veterans. We have continued to work with the Department of 
Veterans Affairs through participation in advisory committees and development of several resolutions. 

Resolution Recommendations

	 •	 It has been determined that thousands of Gulf War veterans will suffer from chronic, unexplained physical symp-
toms. Many service members who have served in the southwest Asia theater since the 1991 Gulf War, including 
those serving in Operation Iraqi Freedom, have also been exhibiting chronic, unexplained physical symptoms. The 
American Legion will present a resolution that extends the presumptive period for service connection for Gulf  
War veterans with undiagnosed illness. 

	 •	 There has recently been some progress in research on the long-term health effects of many of the Gulf War veterans 
who were potentially exposed to environmental hazards during the war, but numerous health concerns experienced 
by these veterans are still not well understood. Additional research into the long-term health effects of exposures 
is needed. 

	 •	 The American Legion recommends that the Department of Veterans Affairs not select a particular date for these 
undiagnosed symptoms to manifest. Currently, the date for presumptive conditions to manifest is December 3, 
2016. 
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Although we still face ongoing challenges from environmental exposures today, The American Legion has also closely 
followed environmental exposures with the newest generations of veterans in Iraq and Afghanistan. Most of the focus has 
been on burn pits both abroad and stateside, but more environmental hazards exist—thus, The American Legion’s passing 
of its resolution on environmental exposures. 

The American Legion recommends that the Department of Defense provide a full listing of all environmental toxins. 
The American Legion believes in treating the veteran first, funding the necessary research, and ensuring that our nation’s 
veterans are not subject to environmental exposures in the future. The American Legion will continue to publicly support and 
keep abreast of the ongoing Department of Defense and Department of Veterans Affairs research related to environmental 
hazards and exposures due to deployment. Examples of current research that is being closely monitored are from the War 
Related Illness and Injury Study Center, which is currently studying the effects of deployment as it relates to cardiopulmonary 
function and the medically unexplained autonomic functions of Gulf War veterans. 

We applaud both the Department of Defense and the Department of Veterans Affairs’s work with research and policy, 
and for supporting the environmental health needs of our nation’s veterans. We look forward to sharing our resolutions and 
concerns with the proper offices and working together to improve  health outcomes and treatment. 

Warren Goldstein
Senior Field Service Representative

The American Legion
Indianapolis, Indiana
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Introduction

One of our most fundamental obligations as military medical professionals is to follow the scientific facts, wherever they 
may lead, regarding the health status and health risks of the men and women who serve our country. This book honors that 
obligation. In the following chapters, we provide the scientific community and the public with the current state of our col-
lective scientific knowledge about the long-term health consequences of exposure to airborne hazards in a deployed military 
environment. For several years, federal, academic, and private sector experts have explored one of the more complex scientific 
issues facing deployed service members: understanding the health risks from airborne particulates, including burn pit smoke 
in our deployments to Iraq and Afghanistan.

In October 2011, the Institute of Medicine (IOM), a prestigious and independent medical organization, released its re-
port, Long-Term Health Consequences of Exposure to Burn Pits in Iraq and Afghanistan,1 which examined the relationship 
of burn pit emissions and other possible airborne exposures to the health of the deployed force. Using measurements of 
airborne particulate matter, metals, volatile organic compounds, polycyclic aromatic hydrocarbons, dioxins, and furans, the 
IOM assessed possible exposures to burn pit emissions at Joint Base Balad, in Iraq, and possible health effects associated 
with those exposures.    

Joint Base Balad had arguably the largest burn pit in the entire Iraq/Afghanistan theater. Still, most pollutants detected 
at Joint Base Balad were found at concentrations below those typical of urban areas outside of the United States and below 
US health-based reference values considered to be protective of the general population. Nonetheless, background levels of 
airborne particulate matter (PM) were measured well above US air pollution standards. The IOM noted increased respira-
tory and cardiovascular morbidity and mortality detected in many studies of other populations exposed to elevated PM 
levels. The IOM attributed the high PM levels at Joint Base Balad mostly to local and regional sources other than the burn 
pit emissions, and concluded that if any long-term health risks were associated with deployment to Iraq or Afghanistan, they 
most likely would be associated with high concentrations of airborne particulates rather than burn pit emissions. Informa-
tion on health effects resulting from exposures to combinations of substances emitted from the burn pits was unavailable. 
In the end, the IOM’s findings were inconclusive. More study is needed.

In response to the various challenges highlighted in the IOM report, the US Department of Defense (DoD) and the US 
Department of Veterans Affairs (VA) undertook a series of collaborative steps:

	 •	 We drafted an interagency Airborne Hazards Joint Action Plan to map out our objectives for the future. We will 
continue to address comprehensively the concerns about health effects of burn pit emissions and airborne particu-
lates in theater, and enhance the follow-up medical care for all of our deployed populations at risk from possible 
airborne hazards.    

	 •	 We asked the Defense Health Board, comprised of independent subject matter experts, to assess clinical protocols 
used in diagnosing symptomatic individuals who may have respiratory conditions related to deployment; deter-
mine how to establish clinical respiratory function baselines in future deployments; and recommend the types of 
registries we should consider establishing for tracking individuals with pulmonary symptoms or disease. We asked 
the Defense Health Board to help guide our research agenda by recommending future research for the DoD to 
address deployment-related pulmonary disease. 



xxiv

Airborne Hazards Related to Deployment

	 •	 We hosted the first-ever Joint DoD/VA Airborne Hazards Symposium in August 2012. It convened to help us bet-
ter understand the possible health effects associated with a variety of inhalational exposures experienced by our 
military service members and veterans who deployed to Iraq and Afghanistan.

Airborne Hazards Related to Deployment captures the scientific information presented at that symposium. The chapters 
in this volume provide important background information, the past and present efforts in research and epidemiology, the 
clinical challenges, and the outreach and research initiatives for the future. I am confident that the scientific community 
will find them useful and informative.    

The issues presented and discussed at this symposium are of great importance to many—our military community, veterans, 
deploying civilians, family members, contractors, the media, and our elected officials. All are interested in clarifying the long-
term health consequences of military deployments, including the exposures to airborne substances in the current conflicts.    

Over the last 10 years, the military public health community has overseen and achieved a remarkable outcome—the low-
est disease and nonbattle injury rate ever recorded in warfare, despite our presence in some of the most inhospitable places 
on earth. Notwithstanding that success, our work is far from done. We will continue our efforts to reduce possible health 
effects of deployments that may not be detected until long after the deployment is over.    

I thank everyone who took part in this symposium, whether as an invited speaker or as a participant in the discussions. 
We have a deep public, moral, and personal obligation to ensure that those who protect this nation are, in turn, protected. I 
am proud of the contributions of so many experts to advance the knowledge we have in support of these obligations and in 
support of the broader global health community.    
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