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THE REST OF THE STORY
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Disclaimer 

I  do not claim to a expert on information in this presentation. 

This information was developed  as part of my claim for Service 
Connected Disability for exposure to Tactical Herbicides used 

during the Vietnam War. 
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  Documents to Prove Tactical Herbicides Can Cause

Kidney Cancer

MEDICAL

MIS-APPLICATION

EXPOSURE

TACTYICAL HERBICIDE BLUE

COINCIDENCE

TACTICAL HERBICIDE WHITE

TACTICAL HERBICIDE ORANGE

This is the first page of my claim

This presentation on the  Application part.

The entire claim is around 100 pages.
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Tactical – A skillful method to gain an end result

Agent  – A substance producing an effect

Defoliate – To strip of  leaves 

Herbicide – Any substance used to destroy plants

The U. S.  military used the term defoliate and defoliation 
incorrectly to mean the killing of vegetation.
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This is an excellent report.

Gets right to the point.

Is only 28 pages.
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There continues to be much confusion among Vietnam and 
Vietnam-Era veterans, Non-Governmental Organizations 
(NGOs), The Department of Defense (DoD), the Department of 
Veterans Affairs (DVA), and others as to the differences 
between the uses of military “Tactical” herbicides versus the 
use of “Commercial” herbicides in the real world.
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No pesticide certification was developed for the spraying of Tactical 
Herbicides in Vietnam, the overall policy and procedure for herbicide 
operations in Vietnam were set forth in detailed directives issued by 
Military Assistance Command Vietnam (MAVC).  These directives were 
based upon specific guidelines provided by Department of State and DoD.

The most important of these directives was MACV Directive 525-1 
which governed all tactical herbicide used by both US and Free world 
Military Assistance Forces troops between 1965 and 1970. This This 
Directive prescribed policies, responsibilities, and procedures governing the 
operational employment of herbicides with in South Vietnam, including all 
fixed wing, helicopter, and surface-based methods of herbicide application.  
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TACTICAL HERBICIDES USED IN VIETNAM 

The amount of Tactical Agents sprayed were not reported for all missions and the actual 
amount is probably higher.   There fore It is not 100% accurate.  However it does present a 

over all picture of the amount and years tactical agents used.  
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Total Used:
19,490,069  GALLONS

Created by James Krull
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Tactical Herbicide Agent Orange, 1965 – 1970: Orange was a reddish-

brown to tan colored liquid soluble in diesel fuel and organic solvents 

but insoluble in water. The first shipment of  Agent Orange arrived in 

Vietnam in March 1965

The percentages of  the Orange formulation were: n-butyl 2,4-D… 50% 

n-butyl 2,4,5-T…. 50% 

Tactical herbicide Agent Orange II, 1967-1968: The same as Orange 

but with the substitution of  the is octyl ester of  2,4,5-T for the n-butyl 

ester of  2,4,5-T [5, 11].

Active Ingredients ….100% 

(Never used in commercial – wind drift)
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Tactical Herbicide Agent White, 1966 – 1970: White was a dark brown 

viscous liquid that was soluble in water but insoluble in diesel fuel or 

organic solvents.  White first arrived in Vietnam in January 1966.

The percentages of  the formulation were:

triisopropanolamine salt of  picloram ….10.2%

triisopropanolamine salt of  2,4-D… 39.6%

inert ingredient 50.2%   (primarily water, wetting agent)

Active ingredients …  49.8%

( pik-luh-ram  )
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Picloram+D Herbicide
Approximate use rate: 1-4 pints per acre
Hard to kill species, like Macartney rose, Multiflora 
rose, locust, Chinese tallowtree, ect, may require 
up to 1 gallon per acre.

See label for specific use rates.

ACTIVE INGREDIENT:
Picloram.....10.2%
2,4-dichlorophenoxyacetic acid.....39.6%
Other Ingredients.....50.2%
TOTAL.....100.0%

This item is restricted in some States.

A Commercial herbicide containing picloram.
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cacodylic acid 4.7%

sodium cacodylate 26.4% 

surfactant 3.4%

sodium chloride 5.5% 

water 59.5% 

antifoam agent 0.5%

Tactical Herbicide Agent Blue (Liquid), In February 1966, the first 

liquid Agent Blue arrived in Vietnam.

Blue was a clear yellowish-tan liquid that was soluble in water, but 

insoluble in diesel fuel. The percentages of  the formulation were:

Note: Cacodylic acid is a Organic Arsenic  compound.  The EPA 
banned all pesticides containing inorganic arsenic, considered to 
be the most toxic form of the metal.

Active Ingredients … 31.7 %

( cac·o·dyl·ic )
( cac·o·dyl·ate )
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Tactical herbicides differed from commercial herbicides 

in the development and testing of  formulations, 

regulatory oversight, use guidelines, purchase 

specifications, toxicological evaluations, shipment 

requirements, and military record keeping. 

Thus, there were technical, administrative, and legal 

differences between tactical and commercial herbicides 

used by the Department of  Defense.
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This is the Directive 
implementing herbicide 
operations in Vietnam.

MACV Directive 525-1
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This is the Annex to MACV 
Directive 525-1 that dispelled 
the effects of the use Tactical 
Herbicides in Vietnam!  
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This is the General 
responsible for MACV 

Directive 525-1 
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EFFECTS OF DEFOLIANTS ON MAN

There have been instances of concern to possible adverse effects upon
exposure to chemical defoliants.  This concern must be dispelled 

among Vietnamese and US personnel.  Failure to do so will offer great 
opportunities to VC propagandists.

This is the opening statement of the annex to MACV Directive 525-1

20



The Annex statements

a.   Defoliants are used on an excess of 400 million acres annually in the United 
States.

Yes, defoliants (Herbicides) maybe use on 400 million acres.  Some of the chemical 
ingredients were the same.   These commercial herbicides were used in a very diluted 
mixture.  They were used on crops to kill undesired weeds in crops at very low 
concentration or at higher concentration the kill undesired vegetation.  Times between 
application are specified.  Use of herbicides were at that time regulated by the USDA. 
Tactical agents were not sold or licensed for use in the United States. 

This statement is misleading and was used to create a false narrative that tactical 
herbicides are same as commercial herbicides. 
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b.  Defoliants have been used for over twenty years with no cases of harm or 
injury to man or animal.

This is true of Commercial defoliants or herbicides use at very low concentrations 
and regulated by the USDA.

However, with tactical herbicides there is no regulation or record of use to 
substantiate this statement. 

This statement is misleading and was used to create a false narrative that 
defoliants (tactical herbicides) are the same as commercial herbicides and will not 
harm man or animal.
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c.  Defoliants are non-poisonous, and food or water that has been 
sprayed can be consumed with without danger. 

Labels on commercial herbicides clearly state that they are 
poisonous and list first aid instructions and precautions about using 
sprayed areas. 

This Statement is false!   General Rosson obviously was unaware of 
the actual chemicals in the “defoliants”. 

Agent Blue included a type of arsenic. The EPA prohibits the use all 
pesticides containing inorganic arsenic, considered to be the most 
toxic form of the metal.
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d. Defoliation has been conducted in Vietnam for over three years without any 
adverse effects on personnel.

Project CHECO (Contemporary Historical Evaluation of Combat Operations) Report on 
Herbicide Operations in Southeast Asia  July 1961 – June 1967 on pages 47 and 48 by 
Air Force Captain Charles V. Collins dismissed the reports of harmful effects by North 
Vietnam as propaganda.

“The VC propaganda usually is disseminated by radio broadcasts or by VC cadre 
meeting in the villages. Both methods exaggerate the effects of the spray and 
attempt to arouse hatred in the hearts of the people.”
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This is the Air Force Report 
about Herbicide operations

The spraying would continue 
for over 3 more years after 

this report
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The report states:
“ It must be membered that chemical spray is non-toxic and has 
had no effect on aircrews or ARVN troops, nor have the been any 
Ill-effect reported during the use of these chemicals in the 
United States.”

Again this is misinformation about comparing commercial 
herbicides with tactical herbicides that started with MACV 
Directive 525-1. 

Adverse effects were reported by North Vietnam.

26



The radio reports emphasize the effects on animals and small children 
or old people, claiming all manners and types of illnesses. An example is 

contained in the following statement of NFLSV (National Front for the 
Liberation of South Vietnam) Central Committee:

"In the past few years, thousands of persons were killed and hundreds 
of thousands of others affected by US toxic chemicals. Recent 
preliminary investigations by the NFLSV Medical Committee and the 
Liberation Red Cross showed that in some localities the number of 
persons killed by US chemical poisons had increased 30 percent. Fifty-six 
percent of the local population got intestinal diseases by eating 
poisoned food, and 75 percent of them become consumptive. More 
barbarous still, US poison substances have killed fetuses and seriously 
affected milk secretion of many mothers end rendered them unable to 
feed their babies.. . Moreover from 50 to 60 percent of the draught 
animals lost their vigor and stopped breeding, while the poultry were 
completely killed."
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Yet the VC propaganda campaign is vigorous and descriptive. After a defoliation operation in 
IKien Hoa, a report claimed the following:

"So far, nearly 500,000 people, the bulk of the province population, have been affected more or 
less seriously. 46,000 of them, mostly women, children, and old folks, are in a grave state, 
getting itch all over their bodies, nausea and swellings. The body of lme Khai of Boa Than 
Hamlet Two, Luong Hoa village, Giong Trom district, was swollen to the point that she could 
hardly walk. Mr. Tai's children, two boys and one girl died after eating poisoned fruit. Mrs. 
Muoi's 3 year old boy, of Long My village, same district, who was playing in his mother's arms, 
suddenly died after violent throes... In addition, hundreds of people seriously affected were sent 
to hospitals. Toxic chemicals exerted also a damaging effect on domestic animals. Hundreds of 
head of cattle were killed by eating poisoned grass. Thousands of others were affected. Tens of 
thousands of poultry, pigs and dogs died also."

These reports probably exaggerate the claims.   However, this is not inconstant with the 
precaution labels for Commercial Herbicides that are used in the United States in much lower 
concentrations.
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Prior to the USDA’s recommendation to AFPCB, the Agricultural Research Service 
ensured that the commercial herbicides met the label description for use and 
safety and that it was registered through the regulatory program of USDA, and 
was in full compliance with the Federal Insecticide, Fungicide and Rodenticide Act 
(FIFRA). 

Tactical Herbicides were not required to be labeled, nor required to comply with 
the directions from the Pesticide Regulation Branch of USDA or with FIFRA. 
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Barrels were usually never fully emptied
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The implication that any mixture of 2,4-D and 2,4,5-T could be called 
“Agent Orange” is incorrect. The formulations were not commercially 
available. 

To be Agent Orange, the formulation had to contain concentrated n-
butyl esters of 2,4-D and 2,4,5-T, with essentially no solvents, 
wetting agents, surfactants, or other inert ingredients.

The tactical herbicides were not to be used in brush and weed 
control programs on military installations in Vietnam or elsewhere, 
because they were not registered or labeled, and not approved for 
such use by the Armed Forces Pest Control Board.
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It is the failure of W. B. Rosson Major General, Chief of Staff, USA 
to understand that “facts” in his directive 525-1 is based on 
Commercial Herbicides which are application mixtures that 
contain a very small percentage of the active ingredients. 

Commercial Herbicide come in two strengths.  One is premixed 
and ready to spray for a specific type of vegetation control and 
the other is a more concentrated strength that is to be mixed 
with water before use.  Instruction for use of a commercial 
concentrate for control of different type of weeds and vegetation 
mixed in specific concentration are described in the labeling. 
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Mixing Directions for 2 4-D Weed Killer

Written by Audrey Lynn; Updated December 15, 2018

Mixing Directions for 2 4-D Weed Killer

Bayer Weed Control Directions

These herbicides are used to kill hundreds of species of weeds in lawns and yards, 
yet are virtually nontoxic to honeybees. Although available in ready-to-use form, 
2,4-D is also available in liquid concentrate that must be mixed with water before 
use.

( Virtually – being in essence, although not in actual fact )

33



34



Mix 2.5 ounces of liquid concentrate to 1 gallon of water to treat up to 400 square 
feet of lawn or yard area. 

Concentrate 2,4-D

ACTIVE INGREDIENT

Dimethylamine Salt of2,4-Dichlorophemoxyacetic Acid……… 11.84%

OTHER INGREDIENTS ……………………………………………………….… 88.16%

TOTAL ……………………………………………………………………………... 100.00%
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1 Gallon = 128 ounces

2.5 ounces Concentrate = 2.5 ounces X 11.84% = 2.5 X .1184 = .296 ounce of undiluted 2,4-D

The Mixture is comprised of .296 ounce of undiluted 2,4-D in one (1) gallon of water

.296 oz undiluted 2,4-D (Divided By) 128 oz water = .0023% of 2,4-D in the application mixture

The Mixture is .296 ounce 2,4-D Part to: 128 ounces Part Water

1(Divided By) .296 = 3.378 (The ratio factor)     .296 oz 2,4-D X 3.378 = .9988  rounded  = 1 

128 oz water X 3.378 = 427     The resulting mixture is (1) one Part 2,4,D to 427 Parts Water

Commercial Herbicides mixtures contain a very small amount of the active ingredients  

36



(Tactical) Agent Orange was sprayed in Vietnam in undiluted form at the rate of 3-4 
gal per acre.

Computer tapes (HERB TAPES) now available show that some areas we sprayed as 
much as 25 times in just a few months, thereby dramatically increasing the exposure 
to anyone within those sprayed areas.  
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Commercial sprayed @ 4.75 gallons per acre.

Tactical sprayed at 100% concentration @ 4 gallons per acre

4.75 gallons of  mixed commercial  @ .296 ounce per 1 gallon water

4.74 X .296 oz = 1.406  ounces of  Herbicide in 4.75 gallons of  water

512 oz  {4 gallons of  100% Herbicide} divided 1.406 = 364

Tactical application strength is 364 times greater than the commercial 

application  
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Commercial herbicide is limited to one application per year

Some area were sprayed 25 times within a few months (Herb Tapes)

512 ounces per acre X 25 times = 12800 ounces per acre

12800 divided by 128 oz = 100 gallons per acre or (2)  50 gallon barrels

12800 oz {Tactical Rate} divided 1.406 oz {Commercial Rate} = 9103

The tactical amount is over 9000 times greater than commercial 

39



The application differences between use of Tactical Agent Orange herbicide and a Commercial Herbicide 
equivalent is staggering to the extreme.  The ignorance by the U.S. Military is exemplified by MACV 
Directive 525-1.

Misinformation that the Tactical Herbicides were being used like the Commercial Herbicide used in the 
United States was a false narrative.   

The fact is the Tactical Herbicides were never used nor approved for use in the United States.  This 
started with W.  B. Rosson and his MACV Directive 525-1.  The result was the extreme application of 
tactical herbicides chemicals in Vietnam.

Personnel handling and applying herbicides were unaware how these tactical agents were a highly 
concentrated agents.

Basic safety precautions such as wearing gloves when handling tactical herbicide were discarded 
because the general belief was that these agents were not dangerous or poisonous in anyway. 

Tactical Agent Orange was quite problematic because oil based and could only be remove using a 
solvent such as diesel fuel. 
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Tactical Herbicide Agent Orange
The International Agency for Research on Cancer (IARC), said 2,4-D and 2,4,5-T are 
classified as "possibly carcinogenic to humans.  Studies have reported associations of 
several types of cancer, such as soft tissue sarcoma and non-Hodgkin's lymphoma, with the 
exposure to chlorophenoxy herbicides. Chlorophenoxy is a class of herbicides that include 
2,4-D and 2,4,5-T.

Tactical Herbicide Agent Blue 
Agent Blue as used in Vietnam was made up of 30% Cacodylic Acid.    Studies have shown 
Cacodylic acid can cause kidney cancer.

Tactical Herbicide Agent White
Agent White is a 4:1 mixture of 2,4-D and Picloram.  2,4-D is “possibly carcinogenic to 
humans”.  Picloram in studies has shown to cause kidney cancer. 

41



Tactical herbicides were chemicals used in extremely high 

concentrations and are not the same as commercial herbicides 

used in much lower concentrations.

Health problems could be reasonably expected from these toxic 

chemicals used in extremely high  concentrations. 
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Now add in the fact one of  the Tactical Herbicides were contaminated 

with highly toxic chemical.
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Dioxin
2,3,7,8 -Tetrachlorodibenzo-p-dioxin (TCDD, "dioxin")
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TCDD was a contaminate of 2,4,5-T which was 50% of the active 
ingredient in Tactical Agent Orange.

The highest reported concentration of Dixion (TCDD) in Agent 
Orange was 45 ppm.

Over 1 ppm is considered a hazard to human health by the EPA.
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A World Health Organization briefing paper warns: "Once 

TCCD has entered the body it is there to stay due to its 

uncanny ability to dissolve in fats and to its rock-solid 

chemical stability.“

Evidence has also emerged that the US government not only 

knew that 2,4,5-T part of   Agent Orange was contaminated, 

but was fully aware of  the killing power of  its contaminant 

dioxin. 
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Other investigations of  court and National Archives documents 

have uncovered that the Agent Orange manufacturer Dow 

Chemical Company knew as early as 1965 that the dioxin 

contaminant in the defoliant was “one of  the most toxic materials 

known …” and that, as early as 1957, the company knew that 

dioxin could be eliminated by lowering the temperature 

and slowing the manufacturing process.

But eliminating dioxin would delay production and reduce 

company profits when wartime production called for rapid, high-

quantity manufacture.
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There are two general classes of exposure Direct and Indirect

Time is a determining factor.

Any person that is present the day of spray would be considered to 
have direct exposure.

Those entering after would be considered to have Indirect exposure. 
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It would take the intervention of  the former 

commander of  the US Navy in Vietnam, Admiral 

Elmo Zumwalt, for the government finally to admit 

that it had been aware of  the potential dangers of  

the chemicals used in Vietnam from the start of  

Ranch Hand.
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His report charged the Department of Veteran Affairs with 
duplicity, fraud and deliberately manipulating scientific 
data to get the “answers it wanted,” that the dioxin Agent 
Orange was not the cause of the illnesses and premature 
deaths of hundreds of thousands of our Vietnam Veterans. 
All of the independent scientists that worked with the 
Admiral on the Agent Orange Report condemned the VA’s 
work.



The admiral's involvement stemmed from a 

deathbed pledge to his son, a patrol boat 

captain who contracted two forms of  cancer 

that he believed had been caused by his 

exposure to Agent Orange.
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Every day during the war, Captain Elmo Zumwalt Jr had swum in 

a river from which he had also eaten fish, in an area that was 

regularly sprayed with the herbicide. 

Two years after his son's death in 1988, Zumwalt used his 

leverage within the military establishment to compile a 

classified report, which he presented to the secretary of  the 

department of  veterans' affairs and which contained data linking 

Agent Orange to 28 life-threatening conditions, including bone 

cancer, skin cancer, brain cancer - in fact, almost every 

cancer known to man - in addition to chronic skin disorders, 

birth defects, gastrointestinal diseases and neurological 

defects.
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Zumwalt also uncovered irrefutable evidence that the US 

military had dispensed "Agent Orange in concentrations six to 

25 times the suggested rate" and that "4.2 million US soldiers 

could have made transient or significant contact with the 

herbicides because of  Operation Ranch Hand".

This speculative figure is twice the official estimate of  US 

veterans who may have been contaminated with TCCD. 

(Tactical rate of  3-4 gallons per acre)

54



The Zumwalt report is a scathing indictment of  the 

VA as well as the Advisory Committee on 

Environmental Hazard’s research related to the 

health effects of  Agent Orange and CDC reports on 

the health effects of  Agent Orange. 

The VA treats Zumwalt as a layperson: “while the 

Admiral was highly educated, he did not have any 

medical training decision.”

The VA will probably not recognize the report as 

evidence when submitting a claim for compensation.
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Dr. James R. Clary, a former senior scientist at the US Air Force Chemical Weapons 
Branch who had designed the spray tanks for Operation Ranch Hand, wrote in 
response to a Congressional investigation into Agent Orange:

When we initiated the herbicide program in the 1960s, we were 
aware of the potential for damage due to dioxin contamination in 
the herbicide. We were even aware that the military formulation 
had a higher dioxin concentration than the civilian version due to the 
lower cost and speed of manufacture. 

However, because the material was to be used on the enemy, none 
of us were overly concerned. We never considered a scenario in 
which our own personnel would become contaminated with the 
herbicide.
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In the final Report Operation Ranch Hand “The Airforce and Herbicide in 
Southeast Asia” 1961 -1971 on page 196 stated the following:

None of the herbicides used in Southeast Asia were of a new or experimental 
nature. They had all been used for several years in commercial agriculture both 
in the United States and in other countries. By way of illustration, in 1961, the 
year before the Ranch Hand program began, about 40 million acres plus 
hundreds of thousands of miles of roadsides, railroads, and utility rights of way 
were treated with phenoxy herbicides in the United States. Of this total, more 
than ten million acres, an area about one-fourth the size of South Vietnam, 
received aerial spray applications. The herbicides used in Southeast Asia were 
familiar agricultural chemicals, and aerial spraying of them was common. 

This persistent dogmatism prevailed during the entire Ranch Hand operation! 
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However, on page 197 of same report.

“These inorganic arsenic compounds are very toxic to both man and 

animals and can cause accidental fatalities. Cacodylic acid itself is 

only slightly toxic to humans, with a probable lethal oral dose of one 

ounce or more, and it has little or no toxicity when applied to the skin.”

(This is Tactical Agent Blue which was used of food crops !)

WOW!
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In confidential statements made to US scientists, former 

Ranch Hand pilots allege that, in addition to the recorded 

missions, there were 26,000 aborted operations during which 

260,000 gallons of  herbicide were dumped. 

US military regulations required all spray planes or helicopters 

to return to base empty and one pilot, formerly stationed at 

Bien Hoa air base between 1968 and 1969, claims that he 

regularly jettisoned his chemical load into the Long Binh

reservoir. "These herbicides should never have been used in 

the way that they were used," says the pilot, who has asked not 

to be identified.
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By the time the war finally ended in 1975, more than 10% of  

Vietnam had been intensively sprayed with 72 million liters (19 

million gallons) of  chemicals, of  which 66% was Tactical Agent 

Orange, laced with its super-strain of  toxic TCCD.

But even these figures, contained in recently declassified US 

military records, vastly underestimate the true scale of  the 

spraying.
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The U.S. military began targeting food crops in October 1962, 

primarily using Agent Blue; the American public was not made 

aware of  the crop destruction programs until.

During Operation Ranch Hand 45 percent of  all herbicide 

spraying was dedicated to food crops. The first official 

acknowledgement of  the programs came from the State 

Department in March 1966.   
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Many experts at the time, including Arthur Galston, opposed 

herbicidal warfare due to concerns about the side effects to 

humans and the environment by indiscriminately spraying the 

chemical over a wide area. 

As early as 1966, resolutions were introduced to United Nations 

the charging that the U.S. was violating the 1925 Geneva 

Protocol, which regulated the use of chemical and biological 

weapons. 

The U.S. defeated most of  the resolutions, arguing that Agent 

Orange was not a chemical or a biological weapon as it was 

considered a herbicide and a defoliant and it was used in effort 

to destroy plant crops and to deprive the enemy of  

concealment and not meant to target human beings. 
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In 1965, members of the U.S. Congress were told "crop 

destruction is understood to be the more important purpose ... 

but the emphasis is usually given to the jungle defoliation in 

public mention of the program.“

Military personnel were told they were destroying crops 

because they were going to be used to feed guerrillas. 

From Wikipedia, the free encyclopedia:
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It was not until after the conclusion of  the Vietnam War that 

Protocol I articulated for the first time an obligation to take care 

in warfare “to protect the natural environment against 

widespread, long-term and severe damages.”

The explicit recognition only in the late 1970s that this was a 

new obligation (one which the United States has yet to 

acknowledge) adds some weight to the conclusion that military 

use of  herbicides did not violate customary international law 

during the Vietnam War. 

Treatise writers remain uncertain whether, even today, 

customary international law prohibits military use of  

herbicides.
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Executive Order 11850 - Renunciation of certain uses in war of 

chemical herbicides and riot control agents. was signed on April 8, 

1975, by United States President Gerald Ford. 

The executive order restricted the use of herbicides, and riot 

control agents, including tear gas. Each and every use would 

require the explicit approval.

On April 11, 2007 Joseph Benkert, a George W. Bush political 

appointee, informed the Senate Armed Services Committee that 

the Bush Presidency felt it could reinterpret the Executive Order 

and loosen the restriction on the use of gas as a riot control agent.
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After its use in the 1960s, Agent Orange was banned by the U.S. 
in 1971 and remaining stocks were taken from Vietnam and the 
U.S. to Johnston Atoll, a U.S. controlled island about 700 miles SE 
of Hawaii, where it was destroyed in 1978. There is no ‘Agent 
Orange’ in Vietnam or anywhere else today.
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