
 
 

  
 

 
 

 
 

  
 

 
  

 
   

  
 

 

Phi Alpha Theta Pacific Northwest Conference, 8–10 April 2021 

Sophia Johnson, Whitworth University, undergraduate student, “From Counterinsurgency to 
Chemical Warfare: Technology Dependence and Agent Orange” 

Abstract: In 1961, President John F. Kennedy approved the use of chemical defoliants in 
Vietnam.  Taking British use of chemical defoliants during the Malayan Emergency as 
precedent, American counterinsurgency efforts used the potent “rainbow” herbicides to destroy 
enemy crops and jungle foliage.  Although the use of Agent Orange was intended to be a limited 
counterinsurgency tactic, the rapid escalation of Agent Orange’s use, negligence in ensuring its 
safety, and its auxiliary intentional use on humans all indicate an irresponsible exercise in 
chemical warfare on behalf of the U.S. government.  Sources examined include monographs 
such as David Zierler’s Invention of Ecocide: Agent Orange, Vietnam, and the Scientists Who 
Changed the Way We Think About the Environment, and Peter Sill’s Toxic War: The Story of 
Agent Orange.  Additionally, peer reviewed articles from historical and scientific journals 
provide information on the origins and use of Agent Orange in the Vietnam War.  Agent Orange 
and the rainbow herbicides’ consequences on human health were largely overlooked at the time 
of their deployment and research on their long-term effects has been spotty, partially due to the 
nature of dioxin, the chemical byproduct that made these defoliants so dangerous. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

From Counterinsurgency to Chemical Warfare: 

Technology Dependence and Agent Orange 

Sophia Johnson 

Whitworth University 

Alpha Alpha Tau 

Undergraduate 

Dr. Dale Soden 

January Term 2021 



  

   

    

 

   

  

   

    

 

     

  

  

 

 

      

     

    

     

  

 

 

 

Johnson 1 

The first chemical herbicides were synthesized in 1900 by researchers in the chemical 

industry attempting to find scientific means to ease labor-intensive agricultural practices.1 This 

goal soon branched out to the potential use of herbicides during wartime: during World War II, 

new herbicidal compounds discovered by Allied researchers were considered for use in Japan, 

but the debate surrounding their use stalled until the war was already over.2 Although the 

“rainbow herbicides,” named after the colored bands on the barrels they were packaged in, were 

the main chemical defoliants used early in the Vietnam war, the compound that made up the 

majority of herbicide dropped on Vietnam and garnered the most infamy was Agent Orange.3 

Initially used to destroy Viet Cong crops, spraying missions grew in scale as the war escalated 

and by 1971, nearly twenty million gallons of herbicide would be sprayed over Vietnam, 

defoliating millions of acres.4 Although the use of Agent Orange was intended to be a limited 

counterinsurgency tactic, the rapid escalation of Agent Orange’s use, negligence in ensuring its 

safety, and its auxiliary intentional use on humans indicate an irresponsible exercise in chemical 

warfare on behalf of the U.S. government. 

During the early years of the Vietnam War, the U.S. military was looking for fast-acting 

defoliants to use against the Viet Cong. Inspiration and precedent were partially drawn from 

Britain’s use of herbicides during the Malayan Emergency (1948 – 1960), where compounds 

nearly identical to Agent Orange were used to suppress a pro-independence communist guerrilla 

uprising.5 In early 1961, advisor Walt Rostow recommended that President Kennedy begin 

preparing for operations to stabilize South Vietnam.6 Kennedy was averse to committing 

American troops but was also convinced that the unpopular Diem administration’s armed forces 

would not be capable of handling the Viet Cong, so supporting the ARVN with American 

technology, including herbicides, was a potential path to take instead of increasing American 



  

   

  

 

  

 

 

 

   

  

 

   

  

  

    

 

      

Johnson 2 

involvement.7 The U.S. government had anticipated increased involvement in support of Diem’s 

unpopular administration even before the Rostow Taylor report detailing the deteriorating 

situation in South Vietnam was released on November 3, 1961.8 In late September of 1961, over 

a month before the report’s release, the Defense Department and State Department released a 

joint plan detailing potential means of supporting Diem.  This plan contained a myriad of 

counterinsurgency tactics, including the use of herbicide, in hopes of preventing American troop 

deployment while preserving the anticommunist government in Saigon.  The basic objectives for 

herbicide use in Southeast Asia were as follows: use defoliants in the Mekong Delta’s “Zone D,” 

the site of Viet Cong bases, remove the manioc groves that fed Viet Cong guerrillas, remove 

foliage on the Cambodian-Laotian-Vietnamese borders, and destroy mangrove swamps that gave 

the Viet Cong cover.9 

Concerns about herbicide use were common but generally political.  Kennedy and Robert 

McNamara were both reluctant to authorize chemical defoliant spraying in Vietnam, fearing 

international criticism and a slew of propaganda from North Vietnam that would work directly 

against the U.S. directive to win “hearts and minds.”10 However, any strategy to aid the 

struggling Diem administration that did not involve direct escalation or the involvement of 

American troops was valuable in Washington.  Upon Deputy Secretary of Defense Roswell 

Gilpatric’s urging, Kennedy approved a new program to spray chemical defoliants in Vietnam.11 

Kennedy was insistent on limiting the program’s reach; the original memorandum sent by 

McGeorge Bundy emphasized that defoliant operations in South Vietnam were to be “carefully 

controlled,” and that they would focus on “the clearance of key routes and proceeding thereafter 

to food denial only if the most careful basis of resettlement and alternative food supply have 

been created.”12 Still, on November 30, 1961, approval was granted for the new program now 

http:Vietnam.11


  

    

 

  

  

     

 

     

   

     

  

  

 

 

    

 

      

    

 

 

Johnson 3 

called Operation Trail Dust. Throughout the course of the war, this program would spray 

millions of gallons of chemical defoliant on Vietnam and is perhaps better known by the 

nickname that air force squadrons gave it: Ranch Hand.13 

Early Ranch Hand operations did not see much success.  Chemical defoliants removed 

leaves from Vietnamese vegetation, but trees and roots remained, leaving plenty of hiding spots 

for the Viet Cong and hardly improving American visibility.14 A more bothersome consequence 

was the fact that Ranch Hand pilots accidentally sprayed commercial crops, angering civilians 

and inviting the wave of propaganda from the North that Kennedy and McNamara feared.15 

Regardless, Ranch Hand failures were explained away as a tactical error of simply spraying 

during the dry season, and in late September of 1962, Kennedy approved another crop 

destruction program.  New spraying missions used Agent Blue to destroy Viet Cong rice and 

Agents Pink and Purple to destroy root crops and broad-leafed vegetation.16 Once again, 

Kennedy insisted that Air Force squadrons were to only spray crops that intelligence was 

absolutely certain were used by the Viet Cong, and once again, there was overspill due to 

corruption in Saigon and the fact that it was difficult to identify enemy versus friendly crops.17 

After new spray runs of Agent Purple demonstrated that it was 60%-80% effective against most 

tropical vegetation, in late November 1962, Kennedy gave MACV commanders the authority to 

approve defoliant spray runs with limitations on large targets and restrictions from spraying 

during combat. The original goals of herbicide spraying continued to change as the abilities of 

highly concentrated defoliants were demonstrated.18 Despite Kennedy’s reservations, the use of 

Agent Orange skyrocketed hand in hand with American involvement and the total volume of 

herbicide dropped on Vietnam increased from one million gallons in 1964 to twenty million 

gallons in 1966.19 

http:crops.17
http:vegetation.16
http:feared.15


  

  

    

    

  

    

 

    

 

 

     

     

  

   

 

     

  

      

      

 

  

  

Johnson 4 

In Washington, Operation Trail Dust continued to garner serious doubts about health 

consequences and the political devastation they could potentially bring.  Many of these concerns 

were related to the two man active compounds found in highly concentrated military-grade 

defoliants: 2,4-dichlorophenoxyacetic acid and 2,4,5-trichlorophenoxyacetic acid, or 2,4-D and 

2,4,5-T.20 Agent Orange itself was a potent half-and-half mixture of 2,4-D and 2,4,5-T. In 

spring 1963, the State Department asked that Kennedy request a report on the potential health 

hazards that the high concentrations of 2,4-D and 2,4,5-T posed.21 There was significant 

precedent pointing to the dangers of these acids.  In 1949, German researchers had discovered 

2,3,7,8-tetrachloro-dibenzo-para-dioxin (TCDD), a potent dioxin and byproduct of producing 

2,4,5-T, to be the cause of health problems experienced by workers at German plants producing 

trichlorophenol (TCP), the synthetic precursor to 2,4,5-T.22 Diamond Alkali TCP plant workers 

in New Jersey saw similar health problems, as well as Monsanto plant workers producing TCP in 

West Virginia.23 TCDD is a dioxin, which is a class of chemicals that includes hundreds of 

compounds.  Dioxins are often byproducts of chemical manufacturing, have a very high 

longevity in the environment and human body, and are highly toxic human carcinogens.24 

Following an industrial accident, workers at the Monsanto plant developed chloracne, a painful 

and often disfiguring rash caused by exposure to dioxin. In some cases, chloracne was 

accompanied by neurological problems and sometimes liver damage.25 However, chloracne and 

the other health problems that often accompanied it had for years been considered a standard 

problem for herbicide production workers and were not seen as worthy of concern. American 

companies ignored the German researchers’ discovery and dismissed it as inapplicable due to 

differences in manufacturing processes.26 Monsanto was not obligated to release the results of 

its internal investigation regarding the illnesses at the TCP plant, so it is possible that the USDA 

http:processes.26
http:carcinogens.24
http:Virginia.23
http:2,4,5-T.20


  

   

   

  

  

 

   

  

   

   

   

 

  

 

 

  

    

  

        

  

    

 

Johnson 5 

was not aware of the risks accompanying 2,4-D and 2,4,5-T.27 Regardless, the rainbow agents 

continued to be sprayed in Vietnam. 

For the U.S. military, the demand for technologies that would help support South 

Vietnam often outweighed safety concerns.  Less than a month after Kennedy approved 

Operation Trail Dust, head of the Crops Division Charles Minarik requested that chemical 

company Diamond Alkali develop a crop killer stronger than the herbicides currently in use.  The 

rainbow agents used in Ranch Hand operations were already tremendously potent, particularly 

Agent Purple.28 These defoliants all contained highly concentrated 2,4-D and 2,4,5-T and were 

already tens of times more powerful than their domestic counterparts, but the military still 

wanted even faster-acting herbicides.29 Minarik suggested that potential health consequences 

were not a priority for the U.S. military at the time, saying that “wartime herbicides are 

somewhat different than those needed for peacetime purposes. The problems of selectivity and 

toxicology are not as critical as the requirements for an herbicide used in agriculture.”30 After 

finding no evidence that they were safe, the Army Environmental Hygiene Agency (AEHA) 

refused to list 2,4-D and 2,4,5-T as nontoxic.  The military ordered the AEHA to cease work on 

their comprehensive herbicide manual and argued that widely publishing the AEHA’s findings 

would give the communists propaganda material and endanger the war effort in Vietnam. 

Eventually, the AEHA and the military compromised: the AEHA would only publish the risks 

2,4-D and 2,4,5-T associated with drinking water.  MACV claimed that they had received no 

complaints of ailments caused by the herbicides and that they were safe.31 

In early 1964, Trail Dust switched from mostly using Agent Purple, a chemical whose 

patent caused corporate conflicts and supply issues, to using the unpatented Agent Orange.32 As 

undiluted Agent Orange became the main compound used in Ranch Hand operations, chemical 

http:Orange.32
http:herbicides.29
http:Purple.28
http:2,4,5-T.27
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suppliers like Monsanto and Diamond Alkali pushed their facilities to the limit to meet the 

military’s growing demands and altered their manufacturing processes to make 2,4,5-T more 

efficiently. One of the consequences of these changes was an increase in dioxin levels: 

increasing autoclave temperature during manufacturing resulted in higher levels of the dioxin 

TCDD, the compound sickening plant workers.33 As the Dow chemical company and Monsanto 

worked nonstop to produce enough chemical agents for military quotas, they grew less able to 

guarantee that their compounds were chemically pure.34 As early as 1965, higher concentrations 

of dioxin began appearing in Agent Orange.35 Although it is still not clear exactly how much of 

the dioxin TCDD was present in the Agent Orange dropped on Vietnam, Columbia University 

chemistry researchers estimated that at the very least, there were around three parts per million 

TCDD in Agent Orange.36 They included that the true number may be more than four times 

higher than that figure.37 Other studies indicate a level of dioxin as high as twenty parts per 

million.38 

American deployment of Agent Orange ranged beyond crop and jungle destruction.  

There is evidence that the U.S. military directly sprayed Viet Cong troops with the defoliant after 

learning of the guerrillas’ intense fear of it.39 In June 1965, the Air Force’s research trust, the 

RAND corporation (research and development) interviewed Viet Cong prisoners of war and 

defectors during an analysis of Trail Dust’s impact on the war.40 While the study produced did 

not indicate a significant U.S. tactical advantage gained by the use of Agent Orange, the 

interviews suggested that the Viet Cong were terrified of the compound. The interviewees 

believed it to be highly toxic, avoided areas where it had been sprayed for significant amounts of 

time, and did not eat crops or drink water that had been allegedly sprayed.  With these findings, 

RAND argued that tactical spraying of Agent Orange had great potential for psychological 

http:million.38
http:figure.37
http:Orange.36
http:Orange.35
http:workers.33
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warfare and could significantly demoralize the Viet Cong, as well as potentially force them to 

adopt costly and time consuming protective measures like gas masks and plastic protective 

clothing.41 

After the RAND report was released, a memo that focused on Agent Orange’s potential 

for intentional use on humans reached Henry Lodge in the summer of 1965, who then approved 

and forwarded it to the State Department.42 Soon afterwards, Ranch Hand sorties were 

authorized to extend spraying to populated regions.43 In a 1992 interview, Air Force herbicide 

specialist Dr. Alvin Young said, “Did we spray where the enemy was? You’re damn right we 

did. We were trying to expose enemy guns, enemy bunkers, enemy cache sites… [the enemy] 

been told by their own people that this was so poisonous… I knew of stories when we ran out of 

material and put water in and we sprayed sites with just the water. And the enemy thought it was 

Agent Orange and would run.”44 In the early years of Operation Trail Dust, supporters in 

Washington argued that the use of defoliants could not be truly classified as chemical weapons 

because their intended use was not on humans.45 While it is unclear exactly how many military 

officials were aware of Agent Orange’s direct use on humans, as the war effort stagnated in the 

mid to late 1960s, Agent Orange’s convenient effect of terrifying enemy guerrillas was 

exploited. 

As objectives that were already unclear muddied further throughout the course of the 

Vietnam War, so did the goals of Agent Orange.  What was initially meant to expose guerrilla 

transportation routes and bases eventually expanded to a massive operation that devastated five 

million acres of jungle and swamps in Vietnam.  Agent Orange was banned for use in 1971, soon 

after environmental activists successfully petitioned to ban it on farms in America.46 Today, the 

impacts of Agent Orange on veterans and the people of South Vietnam is still hotly debated and 

http:America.46
http:Department.42
http:clothing.41
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the scars of chemical destruction are not yet healed. Initial research on the health effects of 

chemical herbicide was seriously flawed, an issue that is compounded by the fact that the effects 

of dioxin can take years to manifest and show in many different ways.47 The U.S. government 

has also had a mixed response to allegations of the health consequences of Agent Orange; many 

health claims of veterans have been blocked.48 Vietnamese class-action lawsuits against the 

chemical manufacturing behemoths that produced Agent Orange for the military have been 

dismissed on the grounds that the herbicide was not considered a poison at the time of use.49 

Herbicide spraying in Laos and Cambodia has also received little attention on the part of the U.S. 

government.50 However, the long and difficult process of cleaning up the toxic residue of Agent 

Orange has begun as both nations continue to recover from the war.  In 2019, a massive 

endeavor to clean the city of Bien Hoa, which faces heavy soil contamination, began as a joint 

project between the governments of Vietnam and the U.S.51 However, as restoration efforts 

proceed and nations try to reconcile, the scars of Agent Orange remain on both American 

veterans and the people of Vietnam.  
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