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INTENT AND PURPOSE

It is the intent and purpose of this report to bring attention to an injustice being
experienced by a select group of Vietham Veterans, those who served in Thailand.
While they earned both Vietnam Service and Vietnam Campaign Medals, they have
been denied care and recognition equal to that given to veterans who served in
Vietham, Cambodia, and Laos. The names of those who died in Thailand, while
earning the Vietnam service medals, have not been included on the Vietnam
Veterans’ Memorial. Men and women sent to Thailand were exposed to hazardous
defoliation chemicals and insecticides just as those in Vietham were, but their claims

for compensation have been consistently denied.

It is not the intent of this document to pass judgment on, or question the policies that
resulted in our involvement in Southeast Asia, nor on tactical decisions to use

defoliants in the Vietnam War Theater of Operations.



BACKGROUND

In 1961, while the United States’ involvement in South Vietnam was still at the
advisory level, preparations were being made for the inevitable expanded war that
was to come, not in South Vietnam, but Thailand. With long time ties of friendship to
the U.S., Thailand offered a strategic location that would enable the U.S. to conduct
direct air reconnaissance and tactical operations against North Vietnam and its

infiltration routes to the south through neighboring Laos and Cambodia.

The first U.S. Air Force operations commenced from Takhli Royal Thai Air Force
Base (RTAFB) in early 1961 with rotational detachment of F-100 Super Sabers from
the 27th Tactical Fighter Wing (TFW), Cannon AFB, New Mexico. In April of that
year, the 45" Tactical Reconnaissance Wing (TRW) flying RF101-Cs began
reconnaissance flights over Laos launched from Don Muang RTAFB outside of
Bangkok. An Air Force advance team arrived at Korat RTAFB in 1962 to begin
preparing for the buildup to support the squadrons and manning that would reach a
sustained level of 3,500 personnel. Tactical operations began at Nakhom Phanom
(NKP) in 1963, Ubon and Udorn in 1964. Construction to prepare U-Tapao Royal
Thai Naval Air Base (RTNAB) for arrival of USAF personnel and aircraft began in
1965. Tactical air operations began flying missions over the Southeast Asian skies
from six bases in Thailand prior to the August 7, 1964 passage of Joint Resolution of
Congress, H.J. RES 1145, Gulf of Tonkin Resolution. Construction on the seventh
base commenced shortly thereafter in 1965.' The bases remained active up through
the fall of Saigon on April 30, 1975.

It cannot be denied that Thailand was a significant part of the Vietham War Theater
of Operations. U.S. air bases in Thailand were among the earliest to be established
for war operations in Southeast Asia and remained a vital part of the U.S. military

objectives in Southeast Asia through the entirety of the conflict. Through the fifteen

! Thailand Base Histories, The Thailand, Laos, Cambodia Brotherhood, http://www.tlc-brotherhood.org/ ,
downloaded April 16, 2005




years of presence in Thailand, the U.S. launched tactical combat operations against
North Vietnam, Pathet Lao, and Cambodian Khmer forces. These operations
included Operation Rolling Thunder (bombing of North Vietham), Operation Ranch
Hand defoliation missions, Operation Linebacker | and Il, bombing of North Vietnam
infiltration routes through Laos and Cambodia, known as the Ho Chi Minh Trail and
Plain of Jars in Laos. Air reconnaissance and air rescue and recovery missions were

also launched from installations in Thailand.

Assets deployed to Thailand for these missions included F100 Super Sabers in the
early years to F105 Thunderchiefs, F4-C though E Phantoms, F111s, B-52
Stratofortresses, KC-135 Refueling Tankers, C-130, AC-130 Spectre Gun Ships, C-
141, C-123, Ranch Hand UC-123, EC-121, EC-47, RB 66, OV10 Bronco, and the full

spectrum of helicopters. The list is by no means totally inclusive.

Those who served in Thailand were subjected to insurgent sapper attacks, sniper
fire, and perimeter penetrations, and they were exposed to hazardous defoliant
chemicals and insecticides. Casualties, including loss of life, occurred through the
entire span of U.S. presence. Rightfully, those who served in Thailand earned both
the Vietnam Service Medal (VSM) and Vietham Campaign Medal (VCM). Yet the
families of those who lost their lives while serving in Thailand have never seen the
recognition by this nation of the sacrifice of their loved one. Their names are not
included with those memorialized on the Vietham Veterans Memorial in Washington,
DC.

Executive Order No. 11216, signed by President Johnson on April 24, 1965,
designated Vietnam and adjacent coastal waters in or over which U.S. forces
operated as a combat zone.? As hostilities spread, the zone was expanded to
include Laos and Cambodia; however, that expansion never included Thailand even

though hostilities spilled across its borders as insurgents conducted sapper attacks

2 Information obtained from the Website The Vietnam Veterans Memorial at http://thewall-
usa.com/information/, April 23, 2005




against U.S. bases, personnel, and assets. Korat, NKP, Ubon, and U-Tapao
experienced attacks and perimeter penetrations that resulted in U.S. Airmen being

wounded, and Communist insurgents being killed, wounded, or captured.

The Executive Order established a mind set that those who served in Thailand were
not a part of the war, and this mindset has followed Vietnam Veterans who served in
Thailand up to this day. Veterans who served in Thailand and have the same
medical complications from chemical exposure as their counter parts who were in
Vietnam have are categorically denied compensation. The response to their claims
has constantly been “You did not serve in Vietham, therefore, you were not exposed

and are not eligible.” The Act, as amended, states:

“SEC. 2 PRESUMPTION OF SERVICE CONNECTION FOR DISEASES
ASSOCIATED WITH EXPOSURE TO CERTAIN HERBICIDE AGENTS.

(@) IN GENERAL. - (1) Chapter Il of title 88, United States Code, is amended by
adding at the end of subchapter Il the following new section:

" 316. Presumptions of service connection for disease associated with exposure to
certain herbicide agents.

"(a)(1) For the purposes of section 310 of this title, and subject to section 313 of this
title —

"(A) a disease specified in paragraph (2) of this subsection becoming manifest as
specified in that paragraph in a veteran who, during active military, naval, or air
service, served in the Republic of Vietnam during the Vietnam era;...” [emphasis
added]

The words “...served in the Republic of Vietham...” or “in-country” have been like a
dividing wall creating two classes of veterans who served in the same war. The
mortar that continues to hold the wall together is a mixture of official Government

treatment of Veterans with Thailand service, and veterans themselves.

On March 11, 1968, a low order detonation of Mark-117 750 Ib. bombs in a storage
revetment at Korat’s Munitions Storage Area took the lives munitions maintenance

specialists A1C James W. Reese and A1C Frank A. Uhlic, Jr. who were working in



the revetment. Air Force Security Policeman A1C James E. Francis who entered
the burning revetment of bombs in an attempt to rescue the two men was also killed.
Were it not for the war in Vietnam, those men would not have been there and would
be alive today, but their names are not among those honored on the Vietham
Veteran’s Memorial. If, on the other hand, a similar incident occurred on an aircraft
carrier whose air wing was conducting operations over North Vietnam, the names of
those lost would be on the Wall. Other than geographical location there would be no
difference between the two incidents. The bombs in both cases were slated for
targets in North Vietham.

In writing a segment for the history of the Vietnam Security Police Association, David
Adams, described what it is to be a Vietnam Veteran who served in Thailand in his
short essay, “Thailand - The Difference of A Line,” which is provided as Exhibit 1 to

this report.

It is time that the geographical inequities between veterans of the Vietham War are
brought to an end. This is not a case of veterans believing they are owed something
because of their service. We believe we speak for the overwhelming majority of
veterans that we consider our service the minimum dues to be paid for the freedom
we enjoy in this nation. We do believe, however, that this nation has an obligation to
assist those men and woman who have been injured or had their health permanently
damaged as a direct result of their service. The cost of taking care of those harmed
in the defense of this nation is as much a part of the cost of war as are weapons,

munitions, and equipment.

The following is the evidence of the exposure to hazardous chemicals by those who
served this nation during the Vietnam War in Thailand, but for a geographical line on

the map are denied equal treatment by this nation.



HAZARDOUS CHEMICAL EXPOSURE
DEFOLIANT EXPOSURE:

Young soldiers and airman in their late teens and early twenties seeing trucks with large
tanks spraying the foliage around the base perimeter and other sensitive base areas
thought nothing of the consequences that spraying would have on their health as they
watched thick foliage die in a matter of days. It never occurred to them that the early
evening fogging of mosquitoes would damage their central nervous system. Now, as
veterans in middle age, they have come to realize the effects of those chemicals
sprayed in their work and living areas so many years ago. Like a time bomb with a very
long fuse, the effect of chemicals such as dioxins and Malathion take time to affect the
human body. It takes many years for ailments such as Chloracne, Non-Hodgkin's
Lymphoma, Soft tissue sarcoma, Hodgkin's Disease, Porphyria Cutanea Tarda (PCX), Multiple
Myeloma, respiratory cancers (including cancers of the lung, larynx, trachea and bronchus),
prostate cancer, peripheral neuropathy (acute or sub acute), and Type 2 Diabetes (Diabetes
mellitus) to show up. This delay disguises their source, making it difficult to prove that the
chemicals they were exposed to while serving this nation in the armed forces is the

cause of their deteriorated health.

The delayed effects of chemical exposure is one of the reasons it took nearly twenty
(20) years after the purported last Ranch Hand spray missions were made for the U.S.
Government to recognize the harm those chemicals did and for Congress to pass the
Agent Orange Act in 1991 (“Act”). Because the use of Agent Orange is seldom thought
of in a context other than spraying enemy areas by Operation Ranch Hand, the Act has

geographically restricted compensation to those who were in Vietnam.

The Government’s contention that Agent Orange was not sprayed in Thailand has
resulted in continued denials of hundreds of legitimate claims made to the Veterans
Administration by veterans who faithfully served in Thailand and other Pacific Rim
countries. There are more than 200 cases that have been brought before the Board of

Veterans’ Appeals by Vietnam Veterans who served in Thailand. This is a small portion



of the total number of filed claims, as most veterans do not pursue the effort that far.
Unless the veterans have records proving they had been in Vietnam, the VA has held
that there could not have been exposure. In spite of the large number of claims, neither
the Department of Veteran’s Affairs, nor any other agency has made an effort to
investigate the allegations of Agent Orange use in Thailand and other locations outside

of Vietnam.

U.S. Air Force documentation such as the letter quoted below is evidence that Ranch
Hand operations were not restricted to Vietham. U.S. Air Force Colonel John W. Pauly,
Commander of the 315" Special Operations Wing (formerly known as the Air
Commando Wing), Pacific Air Force (PACAF), states in his letter of commendation
dated 9 Jan 1969:

“To: 12" Sp Ops Sq (c)

1. I am very pleased to forward the attached letter praising Lt. Colonel David E.
Stockton and his flight for their special operation conducted from Udorn RTAFB
from 29 Dec 68 Through 2 Jan 69.

2. This highly professional performance has efficiently contributed to the Air
Force mission in SEA, and it has added another page in the book of air doctrine
which the Ranch Hands are writing so splendidly.

3. Please convey my personal appreciation to Lt. Colonel Stockton and the other
members of the flight for this fine performance of duty.

John W. Pauly, Colonel, USAF
Commander”

A copy of the Col. Pauly letter and two related letters of commendation are provided as
Exhibit 2.

There are two significant references in Col. Pauly’s letter. In paragraph 1 he clarifies
that the special operations were conducted from Udorn RTAFB (Royal Thai Air Force
Base). In paragraph 2 he states the efficiency of the operations contributed to the Air
Force Mission in SEA (Southeast Asia). During the Vietham War the acronym “SEA”

was used when referring to actions taken within the theater of operations, which



included Vietnam, Cambodia, Laos, and Thailand. When making reference to
operations restricted to Vietham the acronym used was RVN for Republic of Vietnam.
Clearly Col. Pauly’s letter refers to operations being conducted from Thailand and not

restricted to Vietham, but rather the theater of operations.

Udorn RTAFB was not the only location of the 315" Special Ops Wing. In a
memorandum dated 24 February 1967, Col. Russell A. Downey recorded discussions
he and Col. Mosely had with Col. Froehlich (Col. Pauly’s predecessor), Commander of
the 315" ACW (later renamed Special Operations Wing) regarding the possibility of re-
outfitting C-123 aircraft located in Thailand to help spray for mosquitoes in South
Vietnam. Col. Froehlich told Cols. Downey and Mosely that the 506" Composite Air
Commando Squadron located at Nakhom Phanom, Thailand had six aircraft and 9
crews that could be setup for insecticide spraying.®> The memo, while in poor condition,
is provided as Exhibit 3. The reference to Nakhom Phanom (NKP) is in the fifth line of
Paragraph 3. USAF Letters of Commendation and Col. Downey’s memo verify that

Ranch Hand operations were conducted from Udorn and NKP.

While the memo quotes Col. Froehlich as saying the planes could be set up for
spraying, it does not mean that the C-123s were not already set up for herbicide
spraying. There is a significant difference in the effects of herbicide vs. insecticide on
equipment. When Thailand had made a request through the U.S. State Department for
help with a locust infestation, an aircraft that had been spraying Agent Orange in

Vietnam has to be re-outfitted to spray insecticide.

“Workers had stripped “Patches” [UC-123 named “Patches” took more enemy fire
and hits than any other UC-123] of all camouflage paint and coated it with an
alodine compound to guard against the insecticide’s corrosive effects.? (see
Exhibit 5, note 5, page 124)

% Colonel Russell A. Downey Memorandum dated 24 February 1967

* The Air Force and Herbicides in Southeast Asia 1961-1971, by Major William A. Buckingham, Jr., Office if Air
Force History United States Air Force, Washington, D.C. 1982, page 58
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The first uses of defoliants in Thailand did not begin with Ranch Hand operations by the
315™ Air Commando Wing in December 1968. According to a report prepared for the
National Academy of Sciences by the Institute of Medicine (IOM) titled Veterans and
Agent Orange: Health Effects of Herbicides Used in Vietnam (1994), the earliest

recorded use of defoliants involving the U.S. was the testing of “Agent Pink” in a 1953-
1965 defoliation program in Thailand.® The report also refers to additional testing that
was conducted in Thailand during 1964-1965 to evaluate the effectiveness of aerial
applications of various formulations of 2,4-D and 2,4,5-T (the combined herbicides that
constituted the most common form of Agent Orange) and other chemicals in the
defoliation of jungle vegetation representative of Southeast Asia.® (References provided

as Exhibit 4, see note 1 and 2).

The IOM report is supported by Agent Orange historian Maj. William A. Buckingham
who wrote a detailed history of the use of herbicides in Southeast Asia that is titled The
Air Force and Herbicides in Southeast Asia 1961-1971, and was published by the Office

of Air Force History, United States Air Force. Once again, attention is drawn to the use
of Southeast Asia as opposed to Vietnam. The report states that in August of 1962, the
Defense Department was considering use of herbicide spraying for crop destruction in
Phu Yen Province to deny the enemy food sources. Dr. Harold Brown, the Director of
Defense Research and Engineering, recommended that testing of the concept should
first be done either in Vietnam or Thailand, if possible, before actual air operations begin
in Phu Yen.” (see Exhibit 5, note 1, page 73).

Maj. Buckingham noted in his report:

® Veterans and Agent Orange: Health Effects of Herbicides Used in Vietnam (1994), copyright 1994, 2000 The National
Academy Of Sciences, page 90 (located at http://books.nap.edu/books/0309048877/html/90.html)

® Ibid, page 26, (located at http:/books.nap.edu/books/0309048877/html/26.html)

" The Air Force and Herbicides in Southeast Asia 1961-1971, by Major William A. Buckingham, Jr., Office if Air
Force History United States Air Force, Washington, D.C. 1982, page 73
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“Evidently around April 1962 President Kennedy approved an additional
operational herbicide test along seven kilometers of road in South Vietnam.
However, he rescinded this authorization on May 2, 1962 before Ranch
Hand had flown any mission and stated that Thailand would be a better
place for such a test.”® (see Exhibit 5, note 4, page 58)

Both the National Academy of Sciences and the Office of Air Force History, United
States Air Force, in two unrelated historical studies, have stated that testing of
defoliants in Thailand was conducted from the periods of 1953 through 1965. Therefore,
there can be no doubt that defoliants utilized in Vietnam were used in Thailand. While
neither report makes any statements as to specific locations where the testing was
conducted, one can surmise that if the U.S. military is going to test materials in a foreign
country that it intends to use on enemy locations, the testing is going to be done in
areas where the environment, public knowledge, access, and viewing is controlled by
the Department of Defense. Given there was a build up of U.S. operations on Thai
military installations beginning in 1961, it is only logical that the testing of defoliants
would be conducted on those installations. A two-fold purpose could be achieved in the
testing on Thai bases coming online for U.S tactical use. The chemical’s effectiveness
could be determined in a like environment and under the control of the U.S. Also the
perimeters of sensitive military areas to be used by the U.S. for tactical operations
would be brought up to U.S. security standards by removing tropical growth, providing

a clearing to enable security forces to see anyone breaching the perimeter. The theory
that the testing in Thailand was performed on Thai bases is demonstrated below in
Table I, Timeline Of US Key Events and Documented Use Of Agent Orange In
Thailand.

8 1bid
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TABLE |
Timeline Of Key Events and Documented Use Of Agent Orange In Thailand

EVENT

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

Early Testing of Defoliant In Thailand (Earliest Reported Date 1953)

Testing of 2,4-D and 2,4,5-T In Thailand

U.S. Begins Operations at Don Muang RTAFB, Bangkok

lUSAF Arrives at Takhli RTAFB

||USAF Advance Team Arrives at Korat RTAFB

||USAF Arrives at Nakhom Phanom (NKP) RTAFB

Bth Tactical Fighter Wing Assigned to Ubon RTAFB

333rd Squadron formed at Udorn RTAFB

Construction Began at U-Tapao RTNAB

||Eye Witness Account of Finding Agent Orange Barrels at Takhli

||Ear|iest Eye Witness Account of Defoliated Perimeter at Korat MSA

||Ear|iest Reference to the Presence of the 315th SOW (NKP)

||Dep|oyment of Military Working Dogs to Thailand

||Letters of Commendation to Members of the 315th at Udorn

||Phase Il of Defoliation at Thai Bases following attacks at Ubon

||End of Operation Ranch Hand

||U.S. Operations Cease at Takhli RTAFB

||U.S. Resumes Operations at Takhli RTAFB in Support of Linebacker

||Eye Witness Account of Seeing Empty Agent Orange Barrels at Takhli

||U.S. Withdrawal from Vietnam

Fall of Saigon

Sentry and Patrol Dogs Killed and Necropsies Performed

U.S. Closes Operations at Thailand Air Bases and Installations
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As is shown in the timeline, the testing documented by the Institute of Medicine and
Maj. Buckingham ran concurrent to the build up of U.S. operations on Thai air bases.
However, the application of Agent Orange in Thailand did not end with the
conclusion of the testing discussed in the two documents. Following a July 1969
sapper attack on Ubon, a renewed defoliation effort got underway on Thailand bases
in 1969 and 1970. Those who were stationed at the bases and remote sites were

eyewitnesses to the eradication of jungle growth on and around their facilities.

Just as Ranch Hand operations were not restricted to Vietnam, the use of Agent

Orange was not restricted to Operation Ranch Hand. In his report, The History of

Agent Orange Use In Vietham: An Historical Overview From The Veterans

Perspective, presented to the United States — Vietnam Scientific Conference on
Human Health and Environmental Effects of Agent Orange/Dioxins in March 2002,
the author, Paul L. Sutton, notes that Agent Orange was used to clear perimeters

both outside and inside military installations. Mr. Sutton states:

“The use of herbicides was not confined to the jungles. It was widely used to
suppress vegetation around the perimeters of military bases and, in many
instances, the interiors of those bases.” (Exhibit 6)

Mr. Sutton’s presentation is not the only documented reference to the use of Agent
Orange directly on military bases. Maj. Buckingham stated in his history of the Air

Force and Herbicides in Southeast Asia:

“General Harkins [Gen. Paul D. Harkins, predecessor to Gen. William
Westmoreland] indicated that officials of the South Viethamese

government were pleased with the defoliation results they had seen so

® The History of Agent Orange Use In Vietnam An Historical Overview from The Veteran’s Perspective, Summary
DIOX2002-16, page 7, presented to the United States — Vietnam Scientific Conference on Human Health and
Environmental Effects of Agent Orange/Dioxins, March 3-6, 2002, by Paul L. Sutton, National Chairman, Agent
Orange/Dioxin Committee, Vietnam Veterans of America, Inc.
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far, and they had demonstrated their continuing interest by submitting
requests for further missions. As he had said in his operational
evaluation of the earlier missions, the American commander noted that
herbicides had proven to be successful in clearing vegetation around
military installations and mangrove areas.”*° (see Exhibit 5, note 2,

page 58)

Buckingham noted further that the Military Assistance Command Vietnam (MACV)
appointed a team, headed by Lt. Col. Peter G. Olenchuk, to conduct an evaluation of
all 1963 herbicide operations. The Olenchuk Report rated the military worth of

defoliation and crop destruction as high. Buckingham stated:

“The team found the improved visibility had eased the problem of
providing security in defoliated areas, had made aerial surveillance
much more effective, and had enabled ground security forces to be
reduced. Defoliation had also created an increased field of fire for
troops on the ground...”™* (see Exhibit 5,note 3, page 88).

With public sentiment toward the War declining after the1968 Tet Offensive, non-
conventional tactics being employed came under public scrutiny and criticism,
including the use of herbicides as the conflict entered the 1970s. Secretary of State
William Rogers believed their continued use in Southeast Asia was a potential threat
to the President’s foreign policy objectives. In August 1970 three members of the
U.S. Senate Foreign Relations Committee who were key to the success of President
Nixon'’s foreign policy initiatives in the Senate; Clifford Case, John Cooper, and
Jacob Javits, had voted for a measure cutting off funding for herbicide use in crop
destruction. Sec. Rogers sought to persuade President Nixon to announce a

decision to immediately stop all uses of herbicides in any form in Vietham. Secretary

19 The Air Force and Herbicides in Southeast Asia 1961-1971, by Major William A. Buckingham, Jr., Office if
Air Force History United States Air Force, Washington, D.C. 1982, page 58

" Ibid, page 88
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of Defense Melvin Laird disagreed with Secretary Rogers that all uses should
immediately stop. Sec. Laird believed herbicides were essential around firebases,
other installations, and lines of communications to improve security as the U.S. was
drawing down its troop strength.'? Sec. Laird’s view carried the day, but following
discussions with his Assistant Secretary of Defense for International Security Affairs,
G. Warren Nutter, Sec. Laird attempted to gain more control over the used of

herbicides in Southeast Asia. Maj. Buckingham stated in his history:

“Laird adopted the ISA advice and on March 18, 1971, requested the
Chairman of the JCS to insure that any proposal for U.S. herbicide operations

in Laos, Cambodia, or Thailand be submitted to Laird for his approval.”?

The inclusion of Thailand in Sec. Laird’s memo certainly implies herbicides had been

used and were available in Thailand (see Exhibit 5, note 6).

Eyewitness accounts of defoliation installations in Thailand are consistent with the
documentation cited above. Air Force Security Police have testified to the creation of
“kill zones” on their bases. The kill zones were wide cleared areas on the base
perimeter that attacking sappers would have to cross in open sight under a clear
field of fire by the ground security forces. Photographs taken by personnel at the
time of their tours that show the effectiveness of defoliation are provided below along

with eyewitness accounts.

12 Ibid, page 177

3 Ibid, page 178

16



KORAT RTAFB:

“| was stationed at Korat, Thailand, from December 1966 to December 1967. |
was assigned to the 388™ MMS. Working both on base and at the Munitions
Storage Area located off base. | observed barren land, through out the base
complex and at least 500 ft. passed the perimeter. No vegetation was visible.
During monsoon season, the ground was covered in boot swallowing mud,
necessitating the need to use the boardwalks.” — Dennis Oliver 1966 -1967

“For quite some time | have experienced a lot of pain and stiffness in my
bodies soft tissues (muscles). Only recently (the last few years) have |
complained to any doctors. When | do, they all ask the same question: “Were
you exposed to Agent Orange, or any other chemicals.” The only ones | can
think of are Agent Orange and Malathion, in which we would periodically
immerse our dogs to kill tick, and was sprayed out on the perimeter to Kkill
mosquitoes.” — James Stastny 1970 -1971

"The areas | remember the most of not having foliage grow were the
perimeter of the base and the perimeter of the bomb dump [MSA]. Other
areas that were not growing back were areas on the flight line and around it.
In the entire 19 months | was there, no vegetation grew back in these areas
that | patrolled. Areas directly beyond the fence line that may not have been
necessary to be sprayed with a defoliant were excessively vegetated as
would be expected in that type of climate.” — Mike Balash 1970 -1972

“In late January or early February after spending a few nights in the MSA |
was posted on perimeter posts in the heavy foliage area that paralleled the 06
end of the runway. | was surprised how in a matter of only a few days the
foliage was dying and an odor hung in the air. There was no doubt that the
interior foliage had been sprayed with a chemical as the odor distinctly that of
a strong chemical mixed with a petroleum product. Within a week or two of
my first seeing the growth dying equipment had been moved in to remove the
dead foliage. “ — David Adams 1969 -1970

“I saw the area sprayed behind the engine test cell when we were placing trip
flares in a wooded area and in a area that the Japanese built barracks in
World War 2. The bomb dump in side and the perimeter when sprayed with
something as grass never grew there.” — John Powell, 1968-1969

“I was stationed at Korat AFB Thailand from March 1969 thru March 1970. During
this period of time, the Munitions "Storage Area (MSA), located approximate 5 to 7
miles from the base, never had foliage for 100 feet, both outside and inside, the
perimeter fence. The inside was defoliated for over a 100 plus feet from the fence
up to, but did not include, the bomb revetments since the grass/foliage was

17



necessary to prevent soil erosion of the revetments. One night | watched a pair of
tigers stroll casually along the perimeter fence. The earth was so void of foliage, |
could later easily follow their tracks in the dirt. On several occasions during the
course of my tour, | observed the paths left in the dirt made by snakes that had
previously crawled through the area. In short, one could observe anything large or
small, walking or crawling, for approximately a 100 feet beyond the perimeter fence
and even farther inside the fence. Though this site was located in a tropical jungle
where foliage grew at an incredible rate, this area was perpetually barren turf! It
was consistently either mud or dust.” — Terry Strickland 1969-1970

The map on the following page was created by David Adams using a flight
simulator aerial map of Korat RTAFB and inserting foliage where it appeared and

where defoliation took place.

18



KORAT RTAFB

1969 — 1972
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The above map represents the appearance of Korat RTAFB Thailand in 1969. The
K-9 posts are outlined in red. As can be seen on several posts there was dense
stands of foliage inside the perimeter as well as the outside. The K-9 posts were
virtually sandwiched between the foliage and the perimeter fence. The location of
the Kennels is shown with a Blue arrow.
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In the early months (the dry months) of 1970, a major effort of defoliating the
perimeter of the air base began. The areas outlined in orange are the areas
that were defoliated through the use of ground spraying from trucks with spray
tanks. Within a few weeks the dense foliage was dying and then equipment
was used to clear the dead brush, trees, and flora.
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By 1972, the perimeter remained free of foliage and the Munitions Storage Area
had been relocated from the off-base area to an on base facility in what had once
been a densely foliated area.
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Korat MSA

photo by David Adams 9/70

The above photo was taken in September 1970 of the Korat RTAFB Munitions
Storage Area. The photo was taken from a 60 ft. high guard tower with Kodachrome
64 transparency film. Due to its slow speed the photo was taken at F1.4 with a timed
exposure of 1 minute using available light. The photo shows the area that was
cleared between the jungle to the right, and perimeter fence to the left. While not
covered with dense foliage, the clearing appears to have grass or similar ground
cover growing, but it is an illusion created by the lighting reflecting off the lush foliage
of the jungle and the long time exposure. What appears to be grass was actually
dead.

The same photo, but with the color removed converting it to black and white is on

the following page. No other changes, such as contrast, burning, or dodging were
made to the photo.
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With the color removed an interesting thing happens. The lush green jungle, which is
very much alive, becomes black. If the cleared area was indeed green it to should
have become black or at least a very dark gray like the plants in the jungle, but the
cleared area was not green. It was dead, which becomes obvious in the black and

white version.

The cleared area that surrounded the MSA perimeter is a prime example of
defoliation giving ground troops an “increased field of fire” that was discussed
previously on page 14. The long period of time with no sign of plant growth that has

been attested to is a classic example of Agent Orange defoliation.

The date of the transparency is also worthy of note. It was taken in September 1970,
which is the heaviest month of the monsoon season in central Thailand. Kodak, who
maintained a patent on the processing for Kodachrome transparency film, processed
the original slide, and the slide remains in the original cardboard mount with Kodak’s
date stamp of “Sept 70.” The photographer is willing to provide the original slide as

proof of the date of the photo.
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The weather trends for Thailand have been obtained from On-samui.com, a

Thailand information site found at http://www.on-samui.com/info-

Thailand/climate.html. The site shows average monthly temperatures and rainfall for

Thailand’s three main regions. The regions are denoted as Chiang Mai in the north

and Bangkok central. The southern region is listed as Phuket, but to the best of our

knowledge there were no installations there.

Table Il below clearly shows that September is the month in both regions with the

highest average rainfall. Based on the average rainfall, the photo above was taken

during the wettest time of the year, yet surrounding jungle did not encroach on the

clearing, nor was there any mowing, cutting, or other maintenance of the clearing.

Nothing grew there.

TABLE Il
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Any botanist will tell you that in such an environment the only way (other than

herbicide) a permanent clearing like the one in the photo above could be maintained

would be if it was bulldozed regularly, had heavy traffic, or was on pure white sand
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with no nutrients. Otherwise it should have rapid regeneration of weedy plants and
juveniles of the surrounding trees & shrubs. Any veteran who worked in the MSA will
testify that there was no bulldozing, and with the exception of an occasional ox cart
there was no traffic, and the ground was certainly not white sand.

Korat Kennel Area

Photo by John Homa

The above photo shows the area in front of the 388" Security Police Squadron K-
9 Section Kennels taken in 1969. The area remained barren year round through
the closure of the kennels in 1976. By comparing the barren area in the
foreground where men are grooming their dogs to that in the distant background
it is easy to tell that the bareness is unnatural.

Below is the same area, but taken a year later. Not only has the foliage not
grown back, it has decreased
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NKP

“The whole perimeter at NKP looked like it had been defoliated. Also in
between the main runway and the taxiway always looked like the perimeter
after the defoliations.

While stationed TDY at Korat RTAFB-Thailand | saw the perimeter and it
looked like what our perimeter at NKP looked like after defoliation.” — David
Wharton, 1974-1975

“We used a chemical spray during road construction to clear foliage so that
we could build culverts for roads near Sakon Nakhon. When my platoon was
TDY to NKP we had to build perimeter fences and the Air Force provided

the spray material to remove the foliage so that the fences could be built.
Chemicals were stored in containers with orange stripes and we mixed the
chemical with diesel fuel and loaded the mixture into a large tank mounted
trailer that was pulled by an air compressor truck to spray the materials. This
would have occurred from June 1967 to November 1968. There was another
chemical spray that was used by Gls and locals hired by the military to spray
around all of the buildings, hooches and all other facilities. | am not sure what
the spray contained, however, it is possible it was Malathion.” - Sidney
Chancellor, 1967-1969
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“During my first tour | frequently flew missions targeted to fly air cover for
123's dropping Agent Orange. Also we flew missions to check the results,
many times flying low over the drop area.

During my second tour as a FAC at NKP many times | flew missions over

defoliated areas. | also crash landed an O-2 in Laos.” - Peter Lappin, Cam
Ranh Bay, South Vietnam 1965 —1966 and NKP Thailand 1967 - 1968

NKP taken in 1960s

Photos by Al Budington
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Below is a photo of the NKP perimeter as it appeared in 1971

R sy -

o

Photo by Philip Carroll

Compare the area in the left of the photo to the right of the road. If the area had
been clear-cut there would be evidence of cutting such as stumps or disturbance
to the topsoil from cutting and removal equipment. This is typical of defoliation by
chemicals

TAKHLI

“Around the Bomb Dump and the Base Perimeter there were many areas that
vegetation did not grow. These areas were where the K-9 units patrolled. At
the CE compound they stored Pallets with 55 gal drums with orange stripes
on them. Just before we closed the base these barrels disappeared.” — Marty
McCauley 1973-1974

“I was assigned duties in a base warehouse processing equipment and
supplies. We had received an item of equipment that was classified and was
required to be covered, but was not. | searched for the cover and under it
were 40 barrels with green tops and white numbers 2,4,5-T. Over the course
of my tour | witnessed additional barrels of 2,4,5-T process through the
warehouse as well as barrels with the numbers 2,4,5-D or O. They also had
white destination labels signifying they were for the 315th A/C Sq.” — James
Trapp 1966 - 1967
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UBON

“After a sapper attack in July 1969, all foliage around the base, in front of
perimeter and behind perimeter, was either cut or sprayed. New fences were
put up (concertina wire) and machine gun bunkers installed. Foliage was kept
short from that point on, just don’t know if it was sprayed or cut. | do know that
there was an area, as you look down the runway, at the end and to the right
that was used for dumping contaminated fuels and chemicals. My Sentry
Dog, Duke 56M9, was confined to the kennels for a week, because of
reaction to chemicals in that area, on the pads of his feet. | had to use
another dog (Bullet) for that period of time.” — Timothy Potter 1969 - 1970

“There was no vegetation growing anywhere on the base and the trees
that were on both the bases were dead. | also remember seeing the Air
America people on our base at NKP in their denim type flight suits. On
both bases there was mostly sand and very little grass growing. | always
thought that was strange considering off basis there were trees and grass
every where. The only place where | remember grass was around the
base chapel at Ubon Royal Thai Air Base.” - Rodger Fausey Ubon 1968 —
1969, and NKP 1969 - 1970

UDORN

“Spraying the perimeter with a device with a 55 gal drums attached. Some
had an orange stripe, some had also a purple or red stripe Also worked on
C-123 A/C that had been using A/O in Ranch Hand” — David Fredrickson
1970-1971

“When we landed we thought it was a desert. No sign of green and the
ground look like it was dead. Kicked up a lot of dust when we stopped.

They had a lot of different barrels with different color rings painted around
them. There were hundreds of them. We use to watch them load these
barrels at night and put them on aircraft at night and some during the day.”
- Stephen Pippenger 1968 - 1969
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Photos of Udorn from http://www.geocities.com/seavet72/FL/fl-aerial.htm
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U-TAPAO

“While stationed at U-Tapao, | was quartered in what was called the Mod
Barracks, which were a pre-fabricated, 2 story structure. In an area, between
the Barracks and the Barbed Wire fence line and the fence line and the
Jungle was just a barren dirt area, very unusual.

The areas surrounding the B-52 parking areas, spot V-1 and along J row
towards the runway were barren and empty also.” — John Provost — 1969 -
1967

“During my year as a sentry dog handler 1969/1970, much of the defenses
along the perimeter road area were upgraded. The perimeter was widened.
Areas of trees and brush along the perimeter road were removed to do this. |
was on the perimeter only during the night. | didn’t see what base engineers
did during the day.” — John Krammer 1969 - 1970

Photo above and below provided by John Provost
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U-Tapao Perimeter Photos below by John Homa
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REMOTE SITES

“l and Thai soldiers and others were hand spraying to clear the radar site on
top of the mountain. We also drank the water ate and showered in the water
from the Mekong river.

Where | was they were aerial spraying as well. | could see the Ho-Chi men
trail, which was always sprayed.” — Christopher Milgo Phu-Mu, 1965-1967
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Photo of Phu-Mu

Photo by Bob Potter 1969

Photos below of Ramasun Station by Joseph R. Birdsall
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Samaesan

Photo by Bob Potter

In order to obtain eyewitness accounts and other evidence, we sent a survey to
Vietnam Veterans who served in Thailand, as well as made it available to veterans
through Internet postings. Below are highlights of a few of those surveys that were
returned by base. Exhibit 7 provides a copy of the survey and the information we

received back.

INSECTICIDE EXPOSURE

Mosquitoes carrying malaria was a constant problem throughout the Pacific Rim.
Also parasites such as fleas and disease carrying ticks posed health risks to Military
Working Dogs (MWD) and their handlers. The chemical of choice was, and still is,
Malathion. There is not a base in SEA and other areas such as the Philippine
Islands (Pl) where mosquito abatement did not occur. The frequency of fogging
depended on the severity of the problem, but any veteran who has served in tropical

climates has been exposed to Malathion.
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In the case of MWD handlers, the exposure was particularly severe. Depending on
the prevalence of parasites in a given location, the dogs were routinely dipped in a
solution of water and %5 Malathion. The process involved lowering the dog into a
large tub with the solution reaching a level midway up the dogs torso then the
handler would reach into the solution, pulling the dog’s legs out from under it so the
dog rolled completely submerged through the solution. Then the handler lifted the
dog out of the solution, walked the dog around the exercise yard while the dog
shook the solution off its coat. Needless to say, the handler was as soaked with the
Malathion solution as the dog was. Few handlers forget the burning sensation
wherever the solution came into contact with their skin, especially on their arms,

which were submerged with the dog.

The frequency of the dipping varied from once every other month at Korat RTAFB, to
twice a month at Clark AFB in the Philippine Islands. The infestation of parasites
was such a significant problem at Clark that the use of Malathion went beyond
dipping. Handlers led dogs through a footbath at entrance to kennels, so there was a
daily exposure to freshly mixed Malathion. Cathy Moore, one of the first female

MWD handlers in the Air Force, was stationed at Clark and stated:

“During my 1976-78 tour at Clark Air Base, Philippines, we K-9 handlers were
ordered by the base veterinarian to walk our dogs through Malathion foot
baths upon returning each time the dogs were taken out of the kennels.
These footbaths were placed at all of the kennel gates. There were 130 dogs
during my time there. A short tour at Clark during that time was 15 months; an
accompanied tour was 24 months. Since most handlers were young pipeline
students on their first tours, most were single and rotated through in 15
months. We were exposed to Malathion on an almost daily basis.

| never thought about Malathion exposure causing some of my medical
problems until a recent visit to my pain management specialist. | have 4
herniated discs associated with degenerative disc disease in my lower spine
that severely limits my mobility and is slowly crippling me. Two years ago, |
began experiencing further problems wherein | no longer had leg muscle
strength to kneel or stoop and raise myself back up into a standing position.
After my doctor performed my physical evaluation, his first question was had |
ever been exposed to chemicals while in the military! | told him about the
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Malathion exposure. He said that | had symptoms of chemical exposure and
recommended further testing.” — Cathy Moore, Clark AFB 1976 - 1978

Roger Marion, a U.S. Army MP Sentry Dog Handler who was stationed at Long

Binh, South Vietnam had a similar experience. He stated in a returned survey:

"This may sound strange, but | have been misdiagnosed by doctors since the
70's. | used and was exposed to Malathion in Vietnam; we used it to dip the dogs
in to kill insects and other critters. We dipped the dogs every six weeks. | usually
helped with all the dogs and we had about sixty dogs in the company. Shortly
after using Malathion in Vietnam | began to experience periods of "lack of air'.
Then | stated clearing my throat all the time, later | began to have trouble
swallowing. | went to the 24th Evac hospital and the tech there said I just had
sinus drainage, he did not know what he was looking at, and was wrong. This
scenario continued after Vietnam and with several doctors. | was prescribed
everything you can imagine, nothing worked.

Only recently did my family physician, who is new to me said he wanted me
checked further, so | went to the VA and to make this story shorter, | had an
upper GI. The test that | had at the VA was a simple upper GI. In my case the
test revealed that my larynx was not closing properly.

The results revealed Dysphagia, which is a swallowing disorder. It is a
neurological or a nerve motor problem. | met with several doctors and nurses at
the VA about my problem, and when we talked about what the cause could be,
when | mentioned Malathion they sat up in their chairs. In their words, without a
doubt the symptoms | have experienced since Vietnam could have been caused
by regular Malathion exposure.” — Roger Marion Long Binh, RVN 1971-1972
Malathion is one of the hazardous chemicals listed in the Agent Orange Act of 1991
as warranting compensation, but the VA gives little or no attention to it. The biggest

problem, however, is the Act is restricted to a veteran being present in Vietnam.

While veterans serving this nation in locations other than Vietnam were exposed to
the same chemical, and sometimes in higher doses, they are legally blocked from
the compensation those serving in Vietnam receive. Malathion needs to be given the
same level of attention that Agent Orange has received. Those whose career

specialty codes were that of MWD handlers should be advised of their exposure and
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given check-ups by the VA due to excessive exposure from dipping their dogs. The

full extent of health risks to dog handlers is included in the following section.

Dog Dipping Korat RTAFB

Photo by John Homa
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PATHOLOGY EVIDENCE

In time of war pathology studies are not conducted on soldiers who die. The
cause is obvious and the focus of those who process the remains is to prepare
them for transport back to their families as quickly as possible. Up until March
1979 that was not true for Military Working Dogs (MWD). Prior to that point all
dogs who died serving in the U.S. Military, regardless of the cause of death, were
required to be given a full detailed necropsy (autopsy).** Nearly 4,000 MWD
were deployed to Southeast Asia during the War, serving with all branches of the
military service. The Air Force deployed more than five hundred MWD to their
seven bases in Thailand serving with their Security Police units as sentry dogs
patrolling the base perimeter during the hours of darkness. The purpose of
conducting the necropsies was to have available scientific data of the effect of
environment, food, medicine and other living conditions on the dogs and
subsequently the personnel that worked with them. The necropsy reports hold
invaluable information as to what health hazards troops who served in the same
area were exposed to. As noted in Rachel’s Environmental and Health Weekly,
dogs are good predictors as to how environmental conditions can affect human

beings.

“Dogs have often served as sentinels of human disease. Back in 1938, the
well-known researcher W.C. Hueper showed that beta-naphthylamine

caused bladder cancer in dogs. In 1954, researchers showed that another
industrial chemical, 4-aminodiphenyl, produced bladder cancer in dogs.”>

(Copy included as Exhibit 8, see note 1)

¥ Military Medicine, Volume 159, Number 11, November 1994, Howard M. Hayes, DVM, Robert E.
Tarone, PhD, Harold W. Casey, DVM PhD, Paul B, Jennings, Jr., VMD MSc, Paul K. Hildebrandt, DVM,
Michael J. Reardon, DVM MS, page 673

> The Dogs Of War, Rachel's Environment & Health Weekly #436, April 6, 1995, Environmental
Research Foundation, by Rachel Clark
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The only dogs in Southeast Asia that escaped necropsy were those that were
lost on the battlefield and unable to be recovered, those who were killed in action
and because of the remote location were too decomposed when arriving at
location with a military veterinarian, and those dogs transferred to the South
Vietnamese or Thai forces when the United States withdrew from those
countries. The necropsy for Air Force canine Brutus X321, who was euthanized
at U-Tapao RTNAB due to severe hip displasia, is provided as Exhibit 9 providing

the reader with a sense of the detailed extent of a necropsy report.

In the early to mid 1990s, a team of veterinarians and scientists conducted a
series of studies of some 1,600 necropsy reports of dogs that served in Vietham
and made comparisons to necropsies of dogs with no service in Southeast Asia.
The findings were striking. The dogs that served in Vietnam had nearly a two
time higher incidence of testicular cancer over their counterparts with no service
in Vietnam. The validity of correlating the necropsy records with health hazards
that veterans were exposed to was born out in the study reported in the
November 1994 Military Medicine. It was found the incidence of cancer in dogs

was also true for veterans that both had service in Vietnam. The report states:

“We then evaluated Vietnam military service as a risk factor for
testicular cancer among human cancer patients treated at three
Washington, D.C. area hospitals from January 1976 to June 1981.
We found a significant, 2-fold increased risk of testicular cancer
associated with service in Vietnam, and as in the MWD study, a

greater increase in risk was seen in younger patients.”®

16 Military Medicine, Volume 159, Number 11, November 1994, “U.S. Military Working Dogs With
Vietnam Service: Definition and Characteristics of the Cohort,” by Dr. Howard M. Hayes, DVM; Robert E.
Tarone, PhD; Harold W. Casey, DVM, PhD; Paul B. Jennings, Jr. VMD MSc; Paul K. Hildebrandt, DVM,;
and Michael J. Reardon, DVM, MS, page 669
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Such studies have provided valuable information on the impact the
environmental conditions in Vietnam had on the troops and dogs that served
there. There can be no question that the necropsy reports and histopathological
examination records of the MWD that were deployed to Thailand would reveal
significant information as to hazardous chemicals that veterans were exposed to
during their war service in Thailand. Copies of three of the reports are provided
as Exhibit 10.

Such studies, however, have not been made of the records of the Thailand dogs.
Because of the intent for future scientific study, the specifications for the
necropsy are very detailed and required not only notations of findings, but also
that a histopathological examination be made on tissue sets of the dogs. These
reports, including tissue samples, were sent to the Armed Forces Institute of
Pathology in Washington, D.C. As stated in the report, the necropsy records

have been recorded on microfilm and are still available at the AFIP.

We know that the dogs that served in Thailand were destroyed when the U.S.
closed its operations and withdrew in 1975 through 1976. A member of the 388™
Security Police Squadron, K-9 Section at Korat RTAFB that was assigned to

assist the veterinarian close the kennels has related the story of the closure.

In Thailand the U.S. was closing operations on systematic method with the
northern bases closest to the Laotian and Cambodian boarders closing
first. Often dogs at the bases closed first were moved to those installations
scheduled to close last, thus keeping assets and resources available if
needed to defend against aggression during the withdrawal. As one of the
last bases to close, Korat, which had operated with approximately 80 to 90
dogs since their deployment in 1968, had a little over 100 dogs at its
kennels when operations there came to an end. The process of closing a
K-9 unit in Southeast Asia is no better exemplified than the closure of the
388™ SPS K-9 Section at Korat. James Hazelton was one of a couple dog
handlers designated to assist Veterinarian Dr. Wilson put down the dogs,
conduct the required necropsy on each dog, and close the kennels. Mr.
Hazelton shared the following story of this dark and bitter end to the K-9
story in Thailand.
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When perimeter security was turned over to the Thai military the K-9
handlers kenneled their dogs for the last time and were moved to the
former Base Officers Quarters located near the center of the base waiting
air transport to the U.S. Dr. Wilson with the aid of Hazelton and another
couple handlers began the gut wrenching process of putting the dogs
down.

The handlers would bring a dog in and Dr. Wilson would administer the
lethal injection of Sodium Pentothal, referred to by handlers as “The Big
Green Needle.” Five or six dogs would be killed, then they began the
process of conducting the necropsy on an assembly line bases. Due to the
detailed requirements of the necropsy it took the remainder of the day to
complete them for the five or six dogs that had been killed. With the
findings recorded and fluid and tissue samples taken, the dogs were then
placed in a common grave. At the end of the first day having no appetite to
take in the evening meal, Dr. Wilson took his aids to the officers club to
dull their senses from the days grizzly task.

Returning the next morning to continue the their assigned duty they found
the grave that was to be the dogs final resting place had been opened
during the night and the carcasses taken. The Korat kennels sat within
100 yards of the perimeter with a small village within a few hundred yards
of the fence. With little or no perimeter security it was easy for the locals to
breach the fence and remove the dogs from their grave to take back to
their village where they were eaten. The team proceeded through the
same process as the day before, destroying another five dogs, completing
the necropsies, and placing the animals in the common grave. On the
following morning they found the graves had once again been raided. The
closing team attempted to thwart the grave robbers by digging false
graves, but it was pointless. The locals knew exactly which one held the
dogs. This process continued each day for four weeks until 100 plus dogs
had been destroyed and necropsies completed. Were it not for the
necropsy requirements the destruction of the dogs would have not taken
more that perhaps three days.

Of the more than 500 Military Working Dogs that were deployed to Thailand two

were killed in action, two were wounded in action and returned to duty. Two were

killed by their handlers, who were court marshaled and discharged for their

actions. Five returned to the U.S., three were transferred to other Pacific Rim

installations, and approximately four were turned over to the Thai military. The

rest were destroyed. The listing of the MWD provided at Exhibit 11 does not

include the dogs that were turned over to the Thai Forces, nor four puppies that
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were born of an Air Force Sentry Dog breed prior to her deployment to Thailand.
The dogs were U.S. gifts to the Thai Royal Family. The U.S. does not have

necropsy reports on those dogs.

This bitter end to the Military Working Dog History in Southeast Asia has been
shared here to emphasis not only the duration that the necropsy requirements
added to the process of shutting down the kennels, but also to provide the public
with an awareness of an ending to military operations that must never be allowed
to happen again. The Thailand story was a repeat of what had happened in
South Vietnam three years earlier. The dogs who served selflessly in Southeast
Asia for eleven years from 1965 through 1976 are credited with saving American
lives that number in the tens of thousands, yet in the end they were simply
written off the books as excess equipment and destroyed. Given the number of
chemical exposure claims that the Vietnam Veterans who served in Thailand
have filed, to not look at the invaluable information that those dogs gave in going

to their graves would be nothing short of a travesty.

We recognize that such a study would cost taxpayers money. However, the
Congress of the United States recently took time and expended taxpayer’s
money to investigate the voluntary use of performance enhancing chemicals by
professional athletes. It would be a sad commentary on the priorities of this
nation if the Congress could not make a similar effort to investigate the
hazardous chemicals that those who put their lives on the line in defense of this
nation were exposed to. The men and women who stood in harms way did so
being paid far less in one year than what many professional players get paid for
playing one nine inning game of baseball.
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SUMMARY

We veterans, and our families, are grateful for the time that, you, our elected
representatives, have taken to review our concerns and grievance. We request
and would welcome an opportunity to discuss these issues with you in a formal
hearing. There is no doubt in the mind of any Vietnam Veteran who served in
Thailand that we were exposed to the same defoliants and insecticides that our
bothers an sisters in Vietnam were. We saw the foliage die and never grow back.
We saw the barrels of with orange, blue, and white stripes that gave those
chemical agents their names. We believe the evidence we have presented is
compelling enough to warrant further investigation, if not recognition our

exposure.

There is today, debate being raised as to what the responsibility is to our
returning veterans, especially those who fought in a war that ended 30 years
ago. While this government may argue what is owed a veteran in terms of health
care, one thing cannot be debated. That is the service and war connection of
damaged health caused by the exposure of defoliants and insecticides in the
performance of one’s duty. There is no difference between the wounds received
by troops from friendly fire, and permanently damaged health from exposure to

chemicals used in the conduct of war.

We recognize that the Department of Defense has for the last 30 years denied
that Agent Orange was used in Thailand, but then it also denied it was used in
Korea. In November 2004, after a story became public, the Pentagon admitted
that our troops in Korea were indeed exposed to Agent Orange. At minimum the
credibility to the denials has to be seriously questioned, particularly given the
evidence and overwhelming number of veterans who remember seeing their
bases defoliated. The documentation, testimony, and photographs presented
here, along with the willingness of veterans to testify to what they saw, and the
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records available in the Armed Forces Institute of Pathology should provide more

than conclusive evidence of what our troops were exposed to in Thailand.

Whether or not this Government decides that compensation is owed those who
faithfully served our nation is a political decision. Regardless of that decision, the
Government of the United States cannot escape its moral obligation to inform
those who in its service were exposed to hazardous chemicals, and what those
chemicals and health risks are. Denial only serves to hinder the veteran and his
medical practitioners from proper diagnosis and treatment, no matter who pays
for it. The testimonies of Cathy Moore and Roger Marion on pages 37 and 38
are clear examples of why it is important to inform veterans what they may have

been exposed to and the potential health hazards.

In recent months, the United States brought legal action against the W.R. Grace
corporation for exposing workers and citizens in Montana to vermiculite and
asbestos. The charges include conspiracy to hide from the people the dangers to
their health. If those who served in Thailand during the Vietham War were
exposed to hazardous chemicals and the Department of Defense continues to
deny such exposure, we must ask what is the difference between what the
Defense Department has done and what W.R. Grace is accused of doing in

Montana?

If the Committee on Veteran’s Affairs questions the true impact that hazardous
chemicals have had on the physical and mental state of veterans, we suggest
you not ask the veterans to come before you to tell you. Instead ask their
spouses what the impact of war is. Listen to their heartbreak of seeing their love
one’s health deteriorate. Listen to the nightmare of living with someone with
mysterious mental disorders and behaviors. Hear about the financial hardships,
bankruptcies, and loss of homes. Talk instead to the ones whose war began

when their loved one came home. It is a war that will never end.
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The Vietham War may be old history, and one this nation hungers to put behind
us, but let us remember that we are talking about taking care of the men and
women who stood in harms way for this nation when it was not popular to do so.
Men and women who put off going to college, delayed marriages and growing a
family, and left loved ones behind to serve this nation first while others stayed
safe under deferments. The men and women who were exposed to hazardous
chemicals chose to serve when others were burning draft cards and running to
Canada. That is something that should never be forgotten or put behind us, and
until all of those who died, were injured, or have fallen ill from their service are
taken care of, regardless of what part of the theater of operations they served in,

Vietnam will continue to haunt us.
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EXHIBITS
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EXHIBIT 1

Thailand - The Difference of A Line



THAILAND
The Difference of A Line
By David Adams

We were young, eager, and proud as we boarded the flights that would carry us to
Southeast Asia, to a mystical land we had only read stories about. We were going to
have the opportunity to put our training to use and perhaps experience the ultimate test.
We wondered if challenged would we have the courage to make a stand against an
attacking foe? Like our fathers before us, it was our turn to defend freedom. We grew
from young boys waiting and expecting to have the same opportunity they had, and now
that time had arrived. As our plane winged its way to our destination we crossed over the
southern end of South Vietnam, the Delta, and Cam Ranh Bay. We looked out the
windows at the land we had been seeing on the news through most of our high school
years. The Stars and Stripes painted on the plane’s tail filled us with pride in all that the
flag stood for. We were certain of our nation’s cause to spare a people from the
oppression of Communism.

We performed our duty, went where we were told, and stood the line of defense in
harm’s way. Those of us who returned home in a seat on the freedom bird rather than in
its cargo hold found, like our brothers and sisters coming home from Vietnam, that the
homecoming our fathers earned was not to be our experience. The welcome mat had
been removed and was replaced with anger, taunting, and hurled accusations. The
uniform we so proudly wore was spit on. Young people who themselves had avoided
service could not separate the returning warriors from the policies made by the
politicians and supported by the nation that sent us to the battlefields. We were sent with
an instilled sense of duty and a license to destroy the enemy, but somewhere between
our departure and our return, the license was revoked.

Those of us who were sent to Thailand came home to a war we could not have
fathomed. We were “Vietnam Veterans” drawing the distain of those who opposed the
war and disgust of those who were its proponents. We were war mongers to some and
the generation that lost a war to the others.

Reaching out to our brothers who served in Vietnam, thinking they would understand, we
received instead the worse rebuff of all.

“You were in Vietnam?” we would ask.
“Yes, you?”
“Yes | was Air Force Security Police in Thailand, ,” we would proudly reply.

“Oh, you weren’t in-country,” the Nam veteran would say in a trailing voice as he turned
and walked away.

We quickly learned we were not the same as other vets. Instead we were second class
citizens. So, it was easier to keep the memories of our service to ourselves rather than
feel the scorn of those who opposed the war, the disgust of those who saw us as losers.
Being discounted by those who were “in-country” made us to feel our service did not
warrant the pride we had felt.



Finally, the great healing Wall was built to bring our nation back together, to let us
remember those we lost realize the true cost of the war. It is a fitting memorial for those
who came home in the cargo hold, or never came home at all. We summoned our
courage to face the shiny black granite to look at the names and into the Wall's great
depth as if we could see our brothers and sisters again. We reached out to touch them,
feeling the coldness of the black granite. Then we looked for the names of those who
were there with us guarding the base, the planes, and bombs bound for the Ho Chi Minh
Trail, the Red River Valley, and Hanoi.

Where is James Francis? Surely he must be here. He died trying to save the lives of two
men in a burning bomb revetment. He pulled them out, but could not get them far
enough away before the bombs, that were supposed to blow up in Hanoi, exploded
killing him and those he tried to save. Where are the rest? They all died earning the
Vietnam Service and Vietnam Campaign Medals. Certainly they’re here with the others
who gave all they had to give. Then the reality set in. They died west of a geographical
line on a map which determined that the sacrifice of one’s life meant much less there
than that of those who perished on the other side. Just a simple line really, but what a
difference a line can make.

Like water poured on sun-parched soil that spreads unstoppably into every crack, one lie
leads to another in order to sustain the ones told before it. When the war was over,

those who were not included in the “total” troop strength could not possibly be counted
among the losses of the war. So we found it was true: the first casualty of war is truth,
and our honor became its victim. Our brothers who died in Thailand were not to be
included in that final body count. Well, yes it was a half truth because the question, “what
about those who were in Thailand,” was not asked. But then, anything less than full truth
is in reality a lie, and once told, the lie must be perpetuated. It was a true case of stolen
valor, stolen by those who sent us to war.

Years later when we became ill with diabetes Il, testicular cancer, prostrate cancer,
Hodgkins, Non-Hodgkins lymphoma, a lose of strength in our muscles, unexplained
chronic pain, and worst of all, our children born with terrible birth defects, we wondered
why. There was no family history. Then it occurred to us. We remember how we saw the
perimeter of our bases defoliated. Why didn’t it seem strange to us at the time that in a
tropical climate nothing grew in those barren areas along the perimeter where we stood
watch, not even during the monsoons. We had been exposed to Agent Orange no
different than those in Vietnam were. In filing our claims with the VA, the agency charged
with providing our nation’s compassion and care to its veterans, we found the lies had
beaten us there. “We never sprayed Agent Orange in Thailand, and since you did not
serve in Vietham, you do not qualify for compensation.” Again we were victim of the line
on the map. Again we were told, “You and your service do not count.”

It is said that time heals all wounds, but that is as big a misconception as the age old
saying, “sticks and stones may break my bones, but names will never hurt me.” Names
do hurt, a hurt that is as deep as an ocean and lasts, as the river is long. The only thing
time does allow us is to reunite with our band of brothers, supporting and reassuring one
another in our shared knowledge of reality. It helps us understand that in the end, what
others may think of our service to our nation is not important. Rather, we reassure one
another that the truth lies in our own heart and soul, that we served with honor, and in so
doing, we will truly “Zake Care of Our Own.”
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USAF Letters of Commendation



DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 315TH SPECIAL OPERATIONS WING (PACAF)
APO SAN FRANCISCO 96321

REPLY TO ,
ATIN GFs C 9 Jan 1969

‘SUBJECT: lLetter of Commendation

TO:  12th Sp Ops Sq (C)

1, I am very pleased to forward the atteched letter praising Lt
Colonel David E, Stockton and his flight for their special opera-
tion conducted from Udorn RTAFB from 29 Dec 68 through 2 Jan 69,

2., This highly professional performance has efficiently contri-
buted tc the Air Force mission in SEA, and it has added another
page in the book of air doctrine vhich the Ranch Hands are writ-
ing so splendidly.

3. Please comréy my personal appreciation to Lt Colonel Stockton
and the other members of the flight for this fine performance of
duty. : o

a. W W PAULY, Gol

Ganermi e

nel, USAF 1 Atech
- A32TFW (¢) Ltr,
dtd 3 Jan 69
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Linnidiedlia THZE AIR FORCE
HiZADQUARTERS. azmn TACTICAL RECOINAISSANCE WING (PACAF)
PU 3AN FRANCISCO 96237

c _ o ' 3 Jdan 1969

wxtiter of Commendation
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1 Commando Wing (C)
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1. Lt Colonel David E. 3tockton, FR52210, comuanded a flight
Tvowm the 12th Special Operations Squadron which operated from
Udorin RZAFB during the period 29 Dec 68 through 2 Jan 69, I
am extremely inpressed with the profes»lonallbm displayed by

Lt Colonel Stockton and his wen in the conduct of their special
rnission, Lt Colonel 3tockton exhibited outstanding leadersiip
and the nissions were thiroughly planned and effectively exe=

v . The "Ranch Hands® functioned as a smooth, compiictely
intezreated team manifesting cooperation and an esprit de corps
vwhich was noted by alil who worked with them, ‘The expert

management of all necessary equipment and the professional

flying ability demonsirated by these men contributed imaeasur-
able to the highly successful ccmpletion of their mission,

2. I wish to express iny appreciation and 7racituue to it Colonel
Stockton and his men for "a job well done", Your exjert per-
formance ¢ duty has inspired alil of us, '

ol T o fy

WInDRIL L. BEBVAN, JR, Colonel Cy: 3 TFW (C)

- Commander _ : AFO G6227



REPLY TO
ATTN OF:

SUBJECT:

TO:

DEPARTMENT OF THE AIR FORCE
' 12TH SPECIAL OPERATIONS SQUADRON (PACAF)
APO SAN FRANCISCO 96227

c - 13 January 1969
Letter of Commendation ‘

Miraan Firat Class Tatriek 3, Cournheyedr

-1, I think you all must know my sincere pleésure in fdr'warding
the attached letters to you.

2, Your efforts, bravery, and superior performance have covered
the Ranch with glory, ' :

3, A copy of this letter will remain on file at my office and
appropriat marks will be luded _in-your next OER or APR

PEY K. STONER

G, AN e

oo Lt Colonel, 2 Atch
1. Lir, 432TRI(C), 3 Jan

2, Ltr, 315804(C), 9 Jan

6
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Col. Russell A. Downey Memorandum
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MACJOIA

MEMORANDUM POR GENERAL m

1. Colanel Mosaly, MACY-J0 e oalled
our office this morning i oy ik , b
pay have regarding spray g o-N mmam

2. R seems mmw
with the responsibility for 5 mpray type sirplane te be
in South Vietamn for mosquito cantyel, ‘

3. Zuionel Mosely and I contacied Colunel Frechiisk, Commander
$i5th s W for information concerning the spray squipped C-133'¢ 1»
Thaliand 4nd to seilcit s idess And recommendation for sutnbllshing
such & mosquitc coatrol progsam in Seeth Vietams, u.m
siated that the 808 Componite ACS locsied at Nakhen Thailand
bas six of theae aircraft and sine crews and that they oould be readily
equipped with wing booms and tanks if the docision was mady (o select
one of these aircraft to fili the requirement. However, Colonel
Froehlick snd Colonel Moaely both concur that with the arrival of the
sighteenin C-123 RANCH HAND squipped sireraft ixis month, that
the shuriage of herbicide chemical in country conld allow the wpe of
2 RANCH HAND alrplane {or mosguito costrol on s short-time basis
to neet the | March date established by Genersl Wastmereland, or
untii such time as the rontract for additional herbicide dalivery to
“auth Vietnam cowid be ofiectad.

4. tased on the above information MACY will propase te Tth AF
thas 2 12th ACE RANCH HAND airplane be configured for

Ceont-as peinning | Mar 870 R is farther proposed that the selscted
asrcraft be painted a distinctive color (possibly a loud yellow) and thad . -.

) \%J/Z/Z fot J&/,O 2/ e d
Py J T 2
s et Lase Gonstormaticd




_ Subject- Spray Aircraft for Wto Comtrel

leaflets be dropped simultanecusly with sach mosquite spray opsraiies
telling the Vietnamese people that this airplane is s good bird Bt
it will kill the harmfu} mosguity. & was also progosed thet afort
be made to condiiion the nsmess pesgie of this prograw by Jnfist

or say olther means avﬂhb&t”ﬁa’h fiyiag m sircreil m A selected
© area.

b
5. Recommcdauw: Ml.‘-’ﬁ ummm

sllocation for purpose outlindd above de favorably censidered upen
receipt of official requirement.

f EMLL A. DOWNE

Auul-t MCW
for Air Operstions

7y et Koy 4 Lok

1 et . --{.&»‘; Ao
4 s [';,,1 oL JM& . ‘N% {




EXHIBIT 4
National Academy of Sciences Report: Veterans and Agent
Orange: Health Effects of Herbicides Used in Vietnam (1994)



Veterans and Agent Orange: Health Effects of Herbicides Used in Vietnam (1994)
http:/www.nap.edu/openbook/0309048877/html/90.html, copyright 1994, 2000 The National Academy of Sciences, all rights reserved
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two to four weeks (Darrow et al,, 1969). The remainder was used in defo-
liation or sprayed around base perimeters, being delivered by helicopters or
ground vehicles with sprayers attached to them (Young et al., 1978).

Agents Pink and Green were used in small quantities; however, official
records of herbicide sprays during the early years of the program (1962-
1964), when these two herbicides were used, are incomplete. Young and
colleagues (1978) reported the use of 122,792 gallons of Agent Pink, a
60:40 mixture of the n-butyl ester and isobutyl ester of 2,4,5-T. Pink had
been previously tested in the 1953-1964 defoliation program in Thailand
(U.S. Ammy, 1965). Agent Green was a single-component formulation of
the n-butyl ester of 2,4,5-T. Slightly more than 8,000 gallons of Agent
Green was sprayed, primarily in defoliation missions (Young et al., 1978).

In January 1965, two additional herbicides, code named Orange and
White, were introduced into the herbicide program. Agent Orange, a 1:1
mixture of 2,4-D and the n-butyl ester of 2,4,5-T, accounted for approxi-
mately 61 percent of the recorded herbicide use. Orange was the general-
purpose herbicide for defoliation and crop destruction, with leaf fall in three
to six weeks and control persisting for seven to twelve months. According
to military estimates of herbicide use, 90 percent of Agent Orange was used
in Ranch Hand forest defoliation missions; 8 percent was used in Ranch
Hand crop destruction missions; and 2 percent was sprayed from the ground
around base perimeters and cache sites, waterways, and communication lines
(NAS, 1974). Mangrove forests were especially sensitive to the effects of
Agent Orange-—a single application killed them (NAS, 1974). Annual crops
were killed rapidly by one application of Agent Orange; root and tuber
crops, and perennial and woody tropical crops such as jackfruit, papaya,
and mango, were also susceptible to Agent Orange (Young et al., 1978).

Orange II was introduced later in the program. It differed from the
original Agent Orange in that the n-butyl ester of 2,4,5-T was replaced by
the isoocty! ester; however their herbicidal effects were similar. According
to procurement records, less than 10 percent of the total Agent Orange used
was Orange II (Craig, 1975).

White was the code name for Tordon 101, a liquid mixture of 2,4-D and
picloram. Approximately 5.25 million gallons of Agent White was dispensed
during Ranch Hand operations. More than 95 percent of Agent White was
applied in defoliation missions (NAS, 1974; Young and Reggiani, 1988).
Because of the persistence of Agent White in soil, it was not recommended
for use on crops, but was most often used in areas where longer persistence
rather than immediate defoliation was desired, such as inland forests. White
was effective principally on broadleaf herbaceous and woody plants. The
herbicide’s action on woody plants was usually slow, however, and full
defoliation did not normally occur for several months (Young and Reggiani,
1988).
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New York, demonstrated the long-term effectiveness of aerially dispensed
herbicides in improving visibility for military operations (Buckingham, 1982).
An improvised helicopter spray system delivered a 1:1 mixture of 2,4-D and
2.4,5-T over a 4-square-mile area at a quantity of one-half gallon per acre.
Evaluation of the effectiveness of the defoliants on vegetation was made
one year later and again in October 1962. In 1960, no signs of regrowth
had occurred in the sprayed area. Upon reexamination in 1962, it was
observed that maple trees, which had been predominant in the area, ap-
peared to be dead. Sprouting had occurred in some other species of trees,
and one species appeared to have recovered from the chemicals’ effects. In
general, trees throughout the area had been killed, and visibility had been
jmproved nearly 100 percent (Warren, 1968). Additional field tests in the
Fiorida Everglades and Puerto Rico demonstrated the chemicals’ defoliant
activity (MRI, 1967).

By 1960, the U.S. Army had tested numerous herbicides and aerial
delivery techniques (MRI, 1967). With the anticipated intensified involvement
of U.S. military advisory forces in Vietnam, the large-scale use of herbi-
cides was pursued. In 1961, the U.S. Department of Defense conducted
the first operational field tests in Vietnam of 2,4-D and 2,4,5-T, the major
herbicides to be disseminated in Vietnam over the next 10 years. The
primary purpose of the early missions was to test the soundness of the
defoliation concept as well as to measure optimum chemical concentra-
tions and methods of delivery (Collins, 1967; Warren, 1968). Results of
these early defoliation tests were mixed, and military authorities urged
continued testing and evaluation of the herbicides in Vietnam (Buckingham,
1982).

A test program was conducted in Thailand during 1964-1965 to evalu-
ate the effectiveness of aenal applications of various formulations of 2,4-D,
2.4.5-T, and other chemicals in the defoliation of jungle vegetation repre-

sentative of Southeast Asia on several 10-acre plots. Aerial spray treat-

ments were applied at rates of 0.5 to 3.0 gallons per acre, and at two- to
three-month intervals, to determine minimal effective rates and proper sea-
son of application. Defoliation effectiveness was measured in terms of rate,
volume, canopy penetration, vegetation response, and season of application.
Results of the test program showed that (1) 2,4-D and 2,4,5-T were effec-
tive for long-term defoliation, with more complete defoliation and longer
duration of effective defoliation at higher rates of application; (2) best re-
sults were achieved during the rainy or growing season; (3) defoliation
responses were influenced more by rate than by volume of chemical ap-
plied; (4) woody species varied in the duration and degree of defoliation;
and (5) complete defoliation of all species in mixed forest types was not
achieved (Warren, 1968).
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THE AIR FORCE AND HERBICIDES IN SOUTHEAST ASIA

would consume the 112,000 gallons of defoliant currently remaining in
South Vietnam.” '

A similar recommendation from General LeMay, having just con-
ctuded a visit to South Viztnam, supportied Delmore’s idea. Hetherington
warned TAC that if spray operations did resume, Ranch Hand might not
leave Southeast Asia uniil Juiv, and he advised a delay in executing OPORD
49-62.* One day laier, PACAF rzcommended to CINCPAC that two
spray-equipped C-123s remain in South Vietnam at least until they had dis-
posed of all herbicides then i the country and that the other two Ranch
Hand aircraft be swapped for cargo versions.” TAC ordered the deploy-
ment of the four cargo C-1235 halied on April 25, leaving them at Luke
AFB awaiting further ordars.**

CINCPAC zpproved the PACAT proposal to swap only two of the.
Ranch Hand planss, and two C-123s departed Luke for Southeast Asia on
April 28 while the other two planes returned to Pope.”’ In carly May, one of
the Ranch Hand C-123s returnzd to the United States by the Pacific route
while another, undsr the command of Capt. Charles F. Hagenty, flew to

=< Iran and Afghanistan to spray locusts. This aircralt returned to the United
~ States on June 10, 1962 by way of Europe, thereby completing the first
‘‘around-the-world" flight by 2 C-123.3¢

On June 13, 1962 another package of proposed spray missions left Sai-
gon on its journsy up the chzin of command. General Harkins indicated
thai officials of the South Vistnamese government were pleased with the de-_

Joliation results they had scen so far, and they had demonstrated their con.
tinuing interest by submitting requests for further missions. As he had said
in_his operational evaluation of the earlier missions, the American com-
mander noted that herbicides had proven to bz successful in clearing vegeta-
tion around miliiary installations and in mangrove areas. Therefore, his
proposal for renzwed operationz! use concentrated on clearing an area sur-
rounding the air base a: Bier Hoz and improving security along roads,
rivers, and canals in mangrove arezs. In total, he nominated six targets to-
taling 15,486 acres for spraying. 2n effort which would consume 46,458
gallons of herbicide. The acreazz, however, was later reduced around Bien
Hoa from 786 to only 160 acres. Harkins said that Vietnamese helicopters
would spray near Bien Hoa, but tha: Ranch Hand C-123s would handle the
other five targets.” _ .

Admiral Feli's response to the MACYV proposal came within 72 hours.
He readily endorsed the operation around Bien Hoa, but he sent the other
targets back to Saigon for more jusiification. He requested information on

‘Evidently around Aprl 1562 Prasiden: Kennedy approved an additional operational
herbicide test along seven kilometers of ro22 in South Victnam, However, he rescinded this
authorization on May 2. 1982 before Raach Hand had flown any missions and stated that
Thailand would be 2 better place for such 2 test. See Michael V. Forrestal, Memorandum of
the President’s Insiruciions ai the L2os/Viztaam Brizfing, May 2, 1962.
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CROP DESTRUCTION BEGINS

While the State Department mulled over a final position on the issue,
officials in the Department of Dzfense mmoved with greater haste. On Aug-
ust 4, Dr. Harold Brown, the Direcior of Defense Research and Engineer-
ing, while tzking no position oa the political or operational advisability of
crop destruction, said that there was 2 substential probability that the oper-
ation in Phu Yen Province would fail unless addizional technical expertise
entered into its planning and execution. Dr. Brown recommended that if the

roeram were approved, General Dzlmore znd a small staff of Army, Air
prog p y, Alr,

Force, and Agriculture Deparimeni personnel shovld go to Vietnam to
assist Gengral Harkins in the technical aspecis of the operation. Dr. Brown
also expressed his technical concern over the ‘‘first-of-its-kind"" character
of the Phu Yen spraying which would be part of @ larger military operation
and would take place before testing the chemicals, personnel, spray equip-
ment, and tactics in a controlled area. He said tha! such a test should take
place in Vieinam or Thailand if possible before the operaiion in Phu Yen."

At the recommendation of William P. Bundy and the ISA staff, Secre-
tary McNamara on ‘August 8, 1962, signed 2 memorandum to President
Kennedy which incorporated the Joint Chiefs’ position in favor of crop
destruction. Basically, he repeated the arguments for the Phu Yen operation
originated by Saigon planners. He also noted that herbicide spraying would
be closely coordinated with the Hai Yen I clear-and-hold operation then in
progress, and that this would be the first ime since the successful campaign
of the British in Malaya that a strategic hamlet program had beeca combined
with complementary food denial opzrations. MciNamara promptly pointed
out that there was ample precedent for destroying crops in South Viet-
nam—both government and Vie: Cong forces had been burning fields
routinely for 2 number of ycars. He noted that a helicopter could destroy an
acre of crops in about five szconds, and as a result the Defense
Department’s position paralieled the South Vietnamese view that herbicides
were merely a more efficient way of accomplishing a familiar end. The only
possible negative aspeci acknowlizdged in the memorandum was the
psychological and propaganda fallout from crop spraying, and Secretary
McNamara cited Ambassador Noliing's esiimate thai such reaction would
be relatively negligible.*’

Meanwhile, the State Depariment was pressured for its official posi-
tion. On August 8, 1962, Ambassador Noliing again emphasized in a mes-
sage to Washingtion that time was becoming a crucial factor. He warned
that if the operations did not bzgin in the next few weeks, many of the crops
would be too mature (o be seriously affected. In this event, he said, the crop

estruction operations might bring propaganda disadvantages with no off-
setting military or psychological gains.'* Admiral Felt dispaiched an addi-
tional plea on August 21."" On the same date, Ambassador Nolting in-
formed the State Department that South Vietnamese Secretary of State
Thuan had formally requested 5,000 gallons of chemicals for crop destruc-
tion, and Nolting said that it was becoming increasingly urgent to receive a
decision on this proposed ‘‘trial run.”"*
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VI. Ranch Hand’s MisSion
Exparids and Becomes Routine

Ranch Hand’s three spray plancs had flown their J2st herbicide mission
in December 1962, prior to the issuance of the May 7, 1583, guidelines. The
South Victnamese dry season and the confusion over high-level policy
limited Ranch Hand's activities during the intervening five months to
assignments not related to the spray work for which the unii had come to
Vicinam. In this interim period, they flaw transport, navigaiional aid test-
ing, and radar target missions. The transport flights were in support of the
Mule Train logistics mission and included the delivery of cargo, munitions,
and personnzl. Ranch Hand aircraft and crews also participated in some
combat parachute drops. Two of the unit’s C~123s hzd special radio gear
installed to test the British-designed Tactical Air Positioning System
(TAPS), and they flew a total of €5 sorties in suppori of the TAPS testing
program. As part of an effort to develop 2 ground controlled intercept
(GCI) capability in South Vietnam, Ranch Hend crews and aircraft flew
simulated hostile acrial penetration flights during this period. They gener-
ally flew at low leve! and provided excellent GCI praciice to both ground
radar operators and U.S. and Vizinamese pilots.'

Ranch Hand finally got back into the sprey business in June 1963,
when the unit began applying herbicides along 46 kilomeiers of canals on
the Ca Mau pzninsula. Eight sortiss, dispensing 7,200 gallons of chemicals,
were flown in this region of 1V Corps beatween June 6 and 9. Only light
cnemy ground fire harassed the crews over these targets, with no damage to
Ranch Hand's C=123s. The unit flaw spray missions agzin in July, this time
along a power line extending from Da Lat to Bien Hoea. From July 3
through 27, Ranch Hand sprayed 10,722 gallons of herbicide durng 19 sor-
ties along 58 kilomeiers of the transmission line right-of-way. Because the
line traversed mountainous terrain, Ranch Hand crews first surveyed its en-
tire length to determine which poriions were suitable for spraying by their
C-123s, and which would have to be covered by slower, more mancuverable
VNAF helicopters. Ranch Hand sprayed this series of targeis without inci-
dent, excep: for delays because of adverse weather conditions.? .

: In August 1963, Thailand requested Ranch Hand’s azrial spray services
through the U.S. State Department. This nsighboring Southeast Asian
country was suffering widespread and serious crop damage from locusts.
One Ranch Hand aircraft and crew flew to Thailand oz Augusi 30 to coor-
dinate the requested insect eradicaiion project. On the following day, they

ew the first of 17 insecticide missions which continued until September 16.
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THE AIR FORCE AND HERBICIDES IN §OUTHEAST ASIA
A second Ranch Hand aircraft arrived to help on September 8. Thai of.
70 ficials considered Ranch Hand's work, which demonstrated the unit’s diver- tro
sified aerial spray capabilities, extremely successful.? Vie
The May 7 message from the Secretary of State required that a fu Cor
report and evaluation of all 1963 herbicide operations to date be sent g Sou
Washington by the first wzek in July. Becausz Ranch Hand had not re- ficic
sumed spraying until June and because the crop destruction spraying in itiag
1963 had been very limited, Amerizan officiels asked for and received dep:
authorization to move the dus date back to Oziober ] ¢ that
On_Sepiember 4, 1983, MACV eappoinied a team to conduct this Con
cevaluation and prepare 2 repor. U.S. Army Li. Col. Peter G. Olenchuk whic
headed the team. He wzs assisted by Army Lt. Col. Oran K. Henderson, | was
Air Force Maj. Wayne E. Davis, and Mr. Robent T. Burke of the Political 3
Section of the American Embassy in Saigon: T‘h'is_, team-of Americans had defo
: the mission of evaluating the technical adequacy, military worth, & evaly
psychological and civil affairs aspects, policy, and procedures of herbicide 2 conc’
opzrations which had taken place in South Vietnam since September 1962, ? ngs «
’ They selected this broader base period covering ten defoliation and two £ ment
crop destruction targats to provide a sufficient amount of data for evalua- ; prove “
tion. : althor
Using C-123 aircraft, tcam members and theis assistants flew over all g hosti:
ections of the defoliated targeis under siudy at 73 to 150 feet in order to ’: tions
assess vertical and horizontal visibility in the defoliaied $trips in comparison ]03555’

with contiguous unsprayed areas. At least five observers rated each target 3 the Iz
on standardized forms, and they tested inter-observer reliability by overfly-

ing non-defoliated areas, obiaining close correlation of observer visibility z;;r::;:
estimates. The team estimated the average verticel and horizontal visiblity civil N
over non-sprayed areas adjoining the nine defoliated targets as 40% and 1 lhc‘ Si
30%, respectively. However, over the defoliated areas, average vertical

C . R el . : ductec.
visibility had improved to 80%, and horizontal visibility had increased to z '
75%. They found no major technical deficiencies in the Ranch Hand spray brorada
equipment or aircraft, but they did noie that the efiectiveness of the spray crait s
was sometimes degraded by thz inherent inability of the C-123s to follow 22,\::(

o

precisely the sharply twisting and turning paths of roads, rivers, canals, and
the power line. Although they did not personally inspect the crop destruc- - psychc

tion targets, they noted that conclusive reporis indicated that except “’j

\, Pperhaps for some root crops, the sprayed fislds had been 100% destroyed. i that wi
NG The Olenchuk Report rated the military worth of defoliation and crop : of the
" destruction as high. The ream Tound Tha improved Visibny Fad eased the © highly
problem of providing security in defoliated areas, had made aerial : flowed
@ surveillance much more effeciive, and had enabled ground security forces to v lactica!

be reduced.” Defoliation had also Created an incressed field of fire for to achi-

' : team’s "

2 Th

“This latter result would havs bzen 2 questionabls benzfit ia the eyes of some critics of only the

U.S.-GVN counternsurgency sirategy because it reduced the government piesence on the B Ambass

ground in conlesied 2:eas 2nd increased Saigon's reliance on remotz tzchnological means of .
control. General

N




THE AIR FORCE AND HERBICIDES IN SOUTHEAST ASIA

Zone D began in August. In August and September, UC-1235 flew many
missions over the Jron Triangle. On October 31, 1966, 2 Rench Hand air-
craft crashed in the Iron Triangle and, although the plaze was totally
desiroyed, the crew was rescued. Spraying in War Zone C got undenway in
early September and continued for the remaindar of the yzar. August also
saw the start of activity in the Mekong Dzlta region of IV Corps. Many
smalier defoliation targets along roads were sprayed from time to time. By
the end of the year, herbicidc operations were routinely takinz place in all
regions of South Viztnam.

Hostile fire was prescnt over most targets, but Ranch Haznd's increas-
ing lavel of operations made fighter cover difficult 10 obtain during part of
the period from September through November 1966. Lack of fighter escort
caused cancellation of some missions, especially in 11l and IV Corps. In
August, Ranch Hand received three new spray planes, and four more were
addzd in September bringing the total number of UC-123s available to
fourteen. Ranch Hand crews, eager to accomplish as much 23 possible with
the new aircraft, occasionally tried to do too rmuch. Clzer weather in the
area just south of the Demilitarized Zone (DMZ) in Sepiembsr 1965 allowed
Ranch Hand to fly as many as four sorties per aircraft per day. Predictably,
the harbicide supply ran Jow and the planes fell behind on their maintenance
schedules. These circumstances forced the crews to streich out their opera-
tions so that maintenance and supply could catch up.

The last quarier of 1966 saw further expansion of the Reach Hand mis-
sion and the unit’s establishment as a separaie squadron. On Cctober 15,

SRR Tt

the Special Aerial Spray Flight of the 309th Air Commando Squadron was '

discontinued and the 12th Air Commando Squadron (ACS) came into be- B :

ing, retaining the code name Rznch Hand which had been-applied to USAF . !

erbicide activities in Southeast Asia since 1961. Lt. Col. Robert Dennis !

& was the first commander of the 12th ACS which became 2 permanent part :
2 of the 315th Air Commando Wing (ACW), Troop Carrizr. On December 1, !
the 12th ACS movad its base of operations fromTan Son Nhut to Bien Hoa. :..

Prior to its redesignation, Ranch Hand took on 2 secondary mission,

spreying insecticide to control malaria carrying mosquitos. This public r

hezlth mission continued even after herbicide operations ceased in 1971 g

. Employing ““Parches,”” the UC-123 used against locusts in 1942, a test pro- : v

>"-:; gram began in Bangkok, Thailand, on October 14, 1966. Three days later ) A
.- . = - - I . ’ . - . — '_

insecticide spraying began in South Vietnam. Workers had stripped 4 : L
*‘Patches’’ of all fla i d d it with an 2lodus jound :

atches” of all camouflage paint and coated it with an 2lodiae compoun ! st

“fo guard against the Thseciicide’s corrosive Ellecls, In the 2ir, infsecticide d

work also difiered from herbicide missions. Insecticide missions were si

longer, making fuel conservation critical. The low rate of application, b in

8§ ounces per acre, enabled one insecticide sortis to cover about 15,000 re

acres. Insecticide missions, however, did noi require the precise navigation us

~ of herbicide spray runs. In any event, by the middie of 1967, Ranch Hand th

1 wes flying about 20 insacticide sorties per month.” N sic
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HERBICIDES REACH THEIR PEAK

During October, as the insecticide program go: underway, the squad-
ron continued its primary mission. Weathsr conditions hampered Ranch
Hand’s defloliation activities in the A Shau Valley znd nezr the Demilitar-
ized Zone, allowing increased spraying in Laos. To the south, in Vietnam,
they tested the effectiveness of a reduced rate (1% gallons per acre) of
orange herbicide on mangrove trees in the Rung Sat Speciel Zone (south of
Saigon) and in the Mekong Delia. The results were disappointing, and the
targeis had 1o be respraved to achieve the desired results.’:

In 1966 Ranch Hand received permission to spray an area that, though
small geographically, was very important militarily—the southern portion
of the Demilitarized Zone separating North Vietnam from South Vietnam.
Infiltration by North Vietnamese troops across the DMZ was a significant
threat to U.S. and South Vietnamese troops in I Corps. Dzfoliation there
would help to uncover infiltration routes and supply stockpiles. On August
16, 1966, Ambassador Lodge informed the Secretary of Sizte that General
Westmoreland had proposed defoliation in and immediately south of the
southern hali of the DMZ, that is, that poriion of the DMZ south of the
Provisional Military Demarcation Line (PMDL), 2!l of which was in South
Vietnam. Ambassador Lodge had the authority to zpprov: herbicide mis-
sions in South Vietnam, but, bzcause of the political sensitivity surrounding
the DMZ, he requested both State and Defense Department views on the
matter. Recognizing that there were several key military advantages to be
realized from defoliation in the DMZ, he expressed three major political
reservations: a poiential for North Visinamese charges of chemical warfare,
possible adverse impact on efforts to expand the infiuence of the Interna-
tional Control Commission, and untimeliness.??

On August 27, Admiral Sharp endorsed Genera! Westmoreland's pro-
posal. On Ociober 4, the Secretary of Defense wroie the Secretary of State
to add his endorsemeznt, noting that the Joint Chizfs 2lso falt that defolia-
tion in the DMZ was highly desirable from 2 military standpoint. Secretary
McNamara said that the North Vietnamese Army had recenily sent its 324B
Division through the DMZ directly into South Vietnam and was building a
supply base in the DMZ for future opera:ions. He cited the fact that
defoliation had been conducted in South Vistnam since 1951 and in Laos
since 1963, and stated his view that the political risks of defoliation missions
in or near the DMZ would be less than the military risks of failing to take
reasonabtle measures to deny the Viet Cong and North Vistnamese Army the
use of the DMZ as sanctuary. Including a draft authorization for Saigon,
the Defense Secretary asked Secretary Rusk to authorize defoliation mis-
sions to begin immediately.’*
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THE AIR FORCE AND HERBICIDES IN SOUTHEAST ASIA

A further tightening of the limitations on herbicides occurred in
March, although it had littls, if any, practical impact. The authority
granted in previous years to COMUSMACY to conduct herbicide opera-
tions outside South Vietnam was still valid, and the Assistant Secretary of
Defense for International Security Affairs, G. Warren Nutter, felt that it
should be withdrawn for two reasons: first, any usz of herbicides in Laos or
elsewhere after the phase-out in South Vietnam might incite public
criticism, and, second, recent Senate inquirics had asked whether the new
herbicide policies applied to Laos and Cambodia.’ Laird adopted the ISA

advice and on March 18, 1971, requested the Chairman of the JCS to insure

that any proposal for ‘U.S. herbicide operations in Laos, Cambodia, or

- Thailand be submitted to Laird for his'approval,*

Secretary Rogers was justified in his fears thai herbicide policies in
Vietnam would cause problems during the Senate Foreign Relations Com-
mittee hearings. These public hearings, held March 5-26, 1971, provided a
forum for several opponents of herbicides such as Meselson and Westing to
present their views. The committee dzcided to take no immediate action on
ratification. Senator J.W. Fulbright, the chairman, wrote to President
Nixon on Aprl 15 saying that after listening to the testimony, many
members of his committee felt that the United Siates should not ratify the
Geneva Protocol with undersiandings attached exempting herbicides and
tear gas from its coverage. Fulbright urged Nixon to drop these exemptions,
saying, ‘. . . I personally believe that were you 1o take this initiative your
action would be regarded as truly courageous and possessed of real moral

EEX]

force.

Packard’s directive of January 16, 1971, ending crop destruction oper-
ations had also asked the Joint Chisfs to produce by April 15 a plan for
disposing of herbicide orange stocks.® MACV forwarded its views on a
range of alternatives on March 8. General Abrams’ preferred option was to
remove all orange stocks from Vietnzm. His second preference was to have
the orange incinerated in Souih Vieinam under the control of the U.S.” Ad-
miral McCain viewed having U.S. forces spray the orange in support of the
South Vicinamese as the best alternaiive, with removing the chemical from
the couniry as his second choice.’ The plan the Joint Chiefs forwarded to
the Secreiary of Defense on April 23, 1971, generally followed CINCPAC’s
preferences. The Chiefs asked once more for the lifting of the ban on herbi-
cide orange so that it could be sprayed in remote areas. And, they said that
the stocks of orange in Vietnam should remain the property of the South
Vietnamese government for future use after they acquired spray capabilities
under the Vietnamization program. li the ban on orange had to remain in
effect, the Chiefs wanted the orange returned to the United States for
destruction by burning. For stocks of orange stored at Gulfport, Missis-
sippi, the Air Force had developed 2 plan to offer that portion with an ac-
ceptably low dioxin content for use by the government or for commercial
sale and to destroy the rest by controlled burning.®

178

I vt oot A1 G e e U SR

R

e et &

-n e iy,



EXHIBIT 6
Agent Orange Use In Vietham An Historical Overview
From The Veterans Perspective



USE OF CHEMICALS CONTINUED IN VIETNAM

While the debate over the danger of Agent Orange and dioxin heated up in scientific circles, the
U.S. Air Force continued flying defoliation sorties, and the troops on the ground continued to live
in the chemical mist of the rainbow herbicides. They slept with it, drank it in their water, ate itin
their food and breathed it when it dropped out of the air in a fine, white pungent mist.

Some of the troops in Vietnam used the empty Agent Orange drums for barbecue pits. Others
stored watermelons and potatoes in them. Still others rigged the residue-laden drums for
showers. The spraying continued unabated in 1968, even though, according to military records, it
apparently was having minimal effects on the enemy. A series of memorandums uncovered in the
National Archives and now declassified indicate that defoliation killed a lot of plants, but had little
real effect on military operations.

ORANGE AEROSOL DISCOVERED

Meanwhile, the military continued to learn just how toxic Agent Orange could be. On October 23,
1969, an urgent message was sent from Fort Detrick, Maryland, to MACV concerning cleaning of
drums containing herbicides. The message provided detailed instructions on how to clean the
drums and warned that it was particularly important to clean Agent Orange drums. "Using the
(Agent) Orange drums for storing petroleum products without thoroughly cleaning them can
result in creation of an orange aerosol when the contaminated petroleum products are consumed
in internal combustion engines. The Orange aerosol thus generated can be most devastating to
vegetation in the vicinity of engines. Some critics claim that some of the damage to vegetation
along Saigon streets can be attributed to this source. White and Blue residues are less ofa
problem in this regard since they are not volatile.” Not only was Agent Orange being sprayed
from aircraft, but it was unwittingly being sprayed out of the exhausts of trucks, jeeps and
gasoline generators.

In March 1969, Lt. Col. Jim Corey, deputy chief of CORDS in | Corps reported to his boss, R.M.
Urquhart, unusual defoliation in Da Nang. "A jarge number of beautiful shade trees along the
streets in the city of Da Nang are dead or dying,” Corey wrote. *This damage appears to be
entirely a result of defoliation chemicals.” There was no evidence of insect or fungus damage to
the vegetation, according to the memo. "In every instance of tree and garden plot damage,” Corey
wrote, "empty defoliant barrels are either present in the area or have been transported along the
route of the damage.” The use of herbicides was not confined to the jungles. It was widely used
to suppress vegetation aroun the perimeters of military bases and, in many instances, the

interiors of those bases.

VETS BEGIN DEVELOPING HEALTH PROBLEMS

As soldiers who had served in Vietnam attempted to settle back into civilian life following their
tours, some of them began to develop unusual health problems. There were skin and liver
diseases and what seemed to be an abnormal number of cancers to soft tissue organs such as
the lungs and stomach. There also seemed to be an unusually high number of birth defects
among children born to Vietnam veterans who had been exposed to Agent Orange. Some veterans
experienced wild mood swings, while others developed a painful skin rash known as chloracne.
Many of these veterans were found to have high levels of dioxin in their blood, but scientists and
the U.S. government insisted there was no link between their illnesses and Agent Orange. In the
mid 1970s, there was renewed interest in dioxin and its effects on human health following an
industrial accident in Seveso, italy, in which dioxin was released into the air, causing animal
deaths and human sickness.

STUDIES CONTRADICTORY AND CONFUSING

By 1983, the results of studies of Agent Orange and dioxin exposure began to trickle in. They
were, for the most part, contradictory and confusing. A series of studies conducted between 1974
and 1983 by Dr. Lennart Hardell, the so calied Swedish studies, showed a link between exposure

to Agent Orange and soft tissue sarcomas and non-Hodgkin's lymphoma. And in July 1983, the
MARCH 2002: DNITED STATES-VIETNAM SC1ENTIFIC CONFERENCE ON HUMAN HEALTH
AND ENVIROMMENTAL EFFECTS OF AGENT ORANGE/DIOXINS -~ DIOX2002-16 7



EXHIBIT 7

VETERANS SURVEY & TESTIMONIES



William G Wigginton, Jr.

Service Branch: U.S. Air Force
Korat Royal Thai Air Force Base, 388" Security Police Squadron K9
Dates: From December 22, 1971 To: December 21, 1972

| worked K9 posts on main base, fuel depot and at the Munitions Storage

Area located five miles off base. The majority of the K9 posts had vegetation that
was always minimal and sparse. When every other place on the base and off,
the vegetation grew like wildfire, and had to be kept trimmed and mowed every
week. | never, ever saw any crews mowing the K9 posts or inside or outside of
the perimeter fences. However, | did see crews spraying these areas from a 2-%2
truck with a tank and sprayer attached. | remember a slight chemical smell
whenever it rained, and when it was really dry and the wind kicked up any dirt.
As a K9 handler, my job was to be on that post anywhere from 8 to 12 hours,
sundown to sunup, no matter what the weather. If there was any chemicals used
as defoliants, the K9 troops and their dogs came into contact with this substance
almost every day of our year assignment, and we walked in it, it permuted our
clothes, our dogs had it all over them, and since we gave our dogs a lot of
attention and praise, our hands were constantly in contact with them. When it
rained, either a small amount, or during the monsoon period, we walked in water
saturated with these chemicals, our dogs were soaked with it. During this period,
it was not uncommon for the K9 troops to have water soaked clothing and gear
for up to 12 to 14 hours a day, and the chemicals in this water from the ground,
soaked into our skin for this time period. Typical K9 troops worked a 9 on and 2
off schedule. Which means that out of 365 days in Thailand, about 290 or so
days were spent on these K9 posts.
The K9 troops by far spent much more time in contact with the ground, and any
chemicals that were used to keep the vegetation low, much more than any other
U.S. Air Force personnel on base. And not only did we have to deal with this, we
also were exposed almost every day to malathion, which we used to clean the
kennels, sprayed the kennel areas, the training areas, the areas around the
kennels, dipped our dogs in, etc...

| have been diagnosed with Type 2 Diabetes about two years ago.



Dennis Oliver
| Dennis Oliver do hereby give accurate testimony to what | am about to say.

| was stationed at Korat, Thailand, from December 1966 to December 1967. |
was assigned to the 388™ MMS. Working both on base and at the Munitions
Storage Area located off base.

| witnessed 55-gallon drums, stored in our revetments. Witnessed 55-gallon
drums, being loaded on cargo planes.

| observed barren land; through out the base complex and at least 500 ft. passed
the perimeter. No vegetation was visible. During monsoon season, the ground
was covered in boot swallowing mud, necessitating the need to use

the boardwalks.

| affirm that the photo below of the Korat MSA Perimeter, taken in 1970, shows
the same cleared perimeter that existed during my tour of 1966 — 1967 when |
was at.




James T. Strickland

| was stationed at Korat AFB Thailand from March 1969 thru March 1970. During
this period of time, the Munitions "Storage Area (MSA), located approximate 5 to 7
miles from the base, never had foliage for 100 feet, both outside and inside, the
perimeter fence. The inside was defoliated for over a 100 plus feet from the fence
up to, but did not include, the bomb revetments since the grass/foliage was
necessary to prevent soil erosion of the revetments.

One night | watched a pair of tigers stroll casually along the perimeter fence. The
earth was so void of foliage, | could later easily follow their tracks in the dirt. On
several occasions during the course of my tour, | observed the paths left in the dirt
made by snakes that had previously crawled through the area.

In short, one could observe anything large or small, walking or crawling, for
approximately a 100 feet beyond the perimeter fence and even farther inside the
fence. Though this site was located in a tropical jungle where foliage grew at an
inc&edible rate, this area was perpetually barren turf! It was consistently either mud
or dust.

Other sites within the Korat Air base perimeter that | specifically recall being treated
either in December of 1969 or early January 1970, were the K9 posts inside the
taxi and runway. The foliage promptly died and crackled when walked upon. It had
an extremely strong chemical smell for days, if not weeks. The stench was so
strong | used to wonder if it would adversely affect my dogs' ability to make a scent
detection. The other K9 post was, | believe either Kilo 9 or 14. It was located off
the runway up along the perimeter fence line toward town. The entire post was
originally triple canopied forest with huge trees, second level growth and then
another layer of heavy ground brush. It was a very isolated post that no one
desired to "pull". This post, and the others adjoining it, was totally defoliated during
the same period of time. There was absolutely no living foliage remaining and the
entire area smelled exceptionally strong with the same nauseating chemical odor
present at the other above described sites. During my remaining tour, these areas
remained void of foliage.

The above statements are true and | will testify to that fact. Terry Strickland



James J. Stastny

By my signature below I, James J. Stastny affirm that the information provided
in this affidavit is my own personal testimony and is being provided of my own
free will, without inducements or coercion. The account of events provided is an
accurate presentation of the experiences | withessed while serving at Korat
Royal Thai Air Force Base.

United States Air Force
Korat RTAFB
From: May, 1970 To: May, 1971

Statement:
During my tour of duty at Korat RTAFB from 1970 to 1971 | recall a very
interesting phenomena that took place along the perimeter of the base, where
we sentry-dog handlers patrolled. Each evening we rotated from post to post,
receiving a different assignment for each tour of duty. One evening | patrolled
a particular area. | had been there on many other occasions. It was along
the perimeter, just inside the security fence. Behind me, some distance
away, was what we called the flight line. Between the flight line and me was
heavy vegetation that provided cover. A short time later, after having worked
other posts, | went back to the area in question. To my utter amazement |
discovered that all the vegetation was gone. The reasons why this sticks out
so strongly in my memory are: 1) | couldn’t understand who would make such
an idiotic decision to remove the cover that stood between the jungle outside
the perimeter and the Security Police patrolling the area. Now we were sitting
ducks as the lights of the base silhouetted us as we walked our assignments.
| thought, “Great, now we’re targets in a shooting gallery.” 2) | was astounded
that the vegetation had so quickly disappeared. | saw nothing that would
explain it to me.

Current Health Issues

For quite some time | have experienced a lot of pain and stiffness in my
bodies soft tissues (muscles). Only recently (the last few years) have |
complained to any doctors. When | do, they all ask the same question: “Were
you exposed to Agent Orange, or any other chemicals.” The only ones | can
think of are Agent Orange and Malathion, in which we would periodically
immerse our dogs to kill tick, and was sprayed out on the perimeter to Kkill
mosquitoes.



John Powell

Service Branch: Air Force
Installation Korat Thailand
From August 1968 To: August 1969

| saw the area sprayed behind the engine test cell when we were placing trip
flares in a wooded area and in an area that the Japanese built barracks in World
War 2. The bomb dump in side and the perimeter when sprayed with something,
as grass never grew there.

Michael Balash

U.S. Air Force
Korat, Thailand
From March 1970 To: Jan 1972

The areas | remember the most of not having foliage grow were the perimeter of
the base and the perimeter of the bomb dump. Other areas that were not
growing back were areas on the flight line and around it. In the entire 19 months
| was there, no vegetation grew back in these areas that | patrolled. Areas
directly beyond the fence line that may not have been necessary to be sprayed
with a defoliant were excessively vegetated as would be expected in that type of
climate.

Type 2 Diabetes (Diabetes mellitus) — Diagnosed Nov. 1996 | have no family
history of diabetes



Dale E. Everson
Branch of Service: USAF

Takhli Royal Thai Air Base, Thailand
From 12/22/66 To 8/1/67

| landed at Takhli and Udorn. It struck me as strange that these bases were in a
jungle area and yet little if anything grew on the bases. | have sent emails to all
the military engineering associations | can find asking any civil engineers that
served in Thailand during the period 1962-1975 to contact me.

James Trapp

Witness Affidavit

|, James Trapp, served in the United States Air Force at Takhli Royal Thai Air Force Base,
Thailand from October 1966 through October 1967 were | was assigned duties in a base
warehouse processing equipment and supplies. We had | received an item of equipment that
was classified and was required to be covered, but was not. | searched for the cover and under it
were 40 barrels with green tops and white numbers 2,4,5-T. Over the course of my tour |
witnessed additional barrels of 2,4,5-T process through the warehouse as well as barrels with
the numbers 2,4,5-D or 0. They also had white destination labels signifying they were for the
315th A/IC Sq.

Sincerely
James Trapp



Marty McCauley

USAF
Takhli RTAFB
From Nov-1973 To: Aug-1974

Around the Bomb Dump and the Base Perimeter there were many areas that
vegetation did not grow. These areas were where the K-9 units patrolled. At the
CE compound they stored pallets with 55 gal drums with orange stripes on them.
Just before we closed the base these barrels disappeared.

David L. Wharton

United States Air Force
Nakhon Phanom Royal Thai Air Force Base
From: April 11, 1974 To April 11, 1975

TDY Location:
Korat Royal Thai Air Force Base
From Approx. September 1,1974 To Approx. November 22,1974

| witnessed Defoliation Spraying Activities around the perimeter at NKP air base
from time to time. | worked on the 21ST SOS CH53 Helicopters and the 56TH
SOW/SOL OV10 Bronco aircraft as a Jet Engine Mechanic and | remember
witnessing from time to time Defoliation spraying around the base perimeter. |
would see this as | worked on the aircraft and drove up and down our flight line
with other mechanics in our 56 TH CAMS work van. | saw drums behind an
enclosed fence area on NKP Base and this most likely was the defoliant storage
area. The defoliant spraying was done by hand held and truck spraying usually in
the evening hours. | mostly worked the 7pm-7am shift. The whole perimeter at
NKP looked like it had been defoliated. Also in between the main runway and the
taxiway always looked like the perimeter after the defoliations.

While stationed TDY at Korat RTAFB-Thailand | saw the perimeter and it looked
like what our perimeter at NKP looked like after defoliation.

Type 2 Diabetes (Diabetes mellitus).YES



Robert P. Lappin

USAF

2" Assignment
Nakhon Phanom

From Jan 68 To: Jan 69

During my first tour | frequently flew missions targeted to fly air cover for 123’s
dropping Agent Orange. Also we flew missions to check the results, many times
flying low over the drop area.

During my second tour as a FAC at NKP many times | flew missions over
defoliated areas. | also crash landed an O-2 in Laos.

| have been diagnosed with enphasyma

ROMEO H. SINGLETON

USAF
NKP, RTAFB
From DEC 73 To: DEC 74

WHAT | CAN REMEMBER SEEING WHILE STATIONED AT NKP RTAFB, WAS
THE OUTLYING AREA OF THE BASE WAS DEFOLIATED LIKE IT HAD BEEN
SPRAYED. DIDN'T SEE ANY DRUMS, MACHINES OR PERSONNEL
ACTIVELY SPRAYING.

Type 2 Diabetes (Diabetes mellitus) Diagnosed after retirement in 1986, (approx)

at Cannon AFB, NM. No known family illness to the best of my knowledge. As far
as | can ascertain no other medical test for this condition was performed.

Other Health Issues HTN (VA Comp 10%)



Sidney S. Chancellor

U. S. Army

Sakon Nakhon, Thailand

561° Engineers(Construction)

From June 1967 To: Dec 1967 and From: May 1968 To: November 1968

TDY Nakhon Phanom Air Base
2nd Platoon, 561stEngineers (Construction)
Dates; From Dec 1967 To: May 1968

TDY: Outside Korat (Couldn't find name on map)
561st Engineers (Construction)
Dates; From: November 1968 To August 1969 (ETS out)

We used a chemical spray during road construction to clear foliage so that we
could build culverts for roads near Sakon Nakhon. When my platoon was TDY to
NKP we had to build perimeter fences and the Air Force provided the spray
material to remove the foliage so that the fences could be built. Chemicals were
stored in containers with orange stripes and we mixed the chemical with diesel
fuel and loaded the mixture into a large tank mounted trailer that was pulled

by an air compressor truck to spray the materials. This would have occurred
from June 1967 to November 1968. There was another chemical spray that was
used by Gls and locals hired by the military to spray around all of the buildings,
hooches and all other facilities. | am not sure what the spray contained; however,
it is possible it was Malathion.



Timothy Potter

Air Force
Ubon RTAB
From: May 1969 To: Aug 1970

After a sapper attack in July 1969, all foliage around the base, in front of
perimeter and behind perimeter, was either cut or sprayed. New fences were put
up (concertina wire) and machine gun bunkers installed. Foliage was kept short
from that point on, just don’t know if it was sprayed or cut. | do know that there
was an area, as you look down the runway, at the end and to the right that was
used for dumping contaminated fuels and chemicals. My Sentry Dog, Duke
56M9, was confined to the kennels for a week, because of reaction to chemicals
in that area, on the pads of his feet. | had to use another dog (Bullet) for that
period of time.

Rodger Fausey

USAF
Ubon Royal Thai Air Base
From 12/1968 To: 12/ 1969

Nahkon Phanom (NKP)
From 8/ 1970 To: 8/1971

There was no vegetation growing anywhere on the base and the trees that were
on both the bases were dead. | also remember seeing the Air America people on
our base at NKP in their denim type flight suits. On both bases there was mostly
sand and very little grass growing. | always thought that was strange considering
off basis there were trees and grass everywhere. The only place where |
remember grass was around the base chapel at Ubon Royal Thai Air Base.

Type 2 Diabetes (Diabetes mellitus) 12/ 2001



James Ziats

USAF Sgt-E4
Ubon, Thailand
From March 1970 To: March 1971

| never saw anything growing in the perimeter fence line. It looked like a dessert
the whole time | was there. There was everything growing beyond the perimeter
and after it but nothing in between.

John T. Kammer

US Air Force

U-Tapao RTNB, Thailand
Security Police- K-9 Dog Handler
From Aug 1969 To: Aug 1970

During my year as a sentry dog handler 1969/1970, much of the defenses along
the perimeter road area were upgraded. The perimeter was widened. Areas of
trees and brush along the perimeter road were removed to do this. | was on the
perimeter only during the night. | didn’'t see what base engineers did during the
day.

Non-Hodgkin's Lymphoma | was diagnosed with Non-Hodgkin’s Lymphoma on
December 19, 1975 at Thomas Jefferson Hospital in Philadelphia, PA. A couple
years of chemotherapy and cobalt treatments followed. No one in my family ever
had, or heard of, lymphoma prior to my iliness.

Joseph Provost

US Air Force
U-Tapao RTNAB
From October 1969 To: October 1970

While stationed at U-Tapao, | was quartered in what was called the Mod
Barracks, which were a pre-fabricated, 2 story structure. In an area, between the
Barracks and the Barbed Wire fence line and the fence line and the Jungle was
just a barren dirt area, very unusual.

The areas surrounding the B-52 parking areas, spot V-1 and along J row towards
the runway were barren and empty also.



| remember seen small tanks on trailers being pull buy pick-up trucks driving
perimeter roads, behind the revetments but don’t believe | saw them actively

spraying.

| do vividly remember a sprayer being pulled buy a pickup truck driving around
the base, around sundown, in all areas, spraying for what was claimed to be
mosquitoes

While stationed at U-Tapao, both hands became grossly infected with some type
of fungus looking warts. At my next duty station, | sought medical treatment for
this problem, because they were increasing and becoming larger. At Wurtsmith
AFB these were diagnosed as Parauyclual and Peruingual Warts. Some of these
were removed surgically and other burned off using Liquid Nitrogen.

After returning from U-Tapao, | also developed a skin problem, of acne in the
area between my lower abdonime and knees, but only when the weather is hot
and humid.

My family doctor, 30 years ago suggested that | wear only 100% cotton
undergarments, us an anti-bacterial soap and powder the area frequently with a
medicated powder.

| never gave it any thought that this could be related



My name is Stephen D. Pippenger, DOB 7/9/48, served in the US Air Force, Security Police,
K-9 Section, Udorn AFB, Udorn Thailand. I was sent there in Sept, 1968 and departed in Oct,
1969. We departed the US for Asia from Medena and flew over California to Jaum, Midway, Ton
Sanute let some people off and then to Udorn and off loaded 28 men and dogs. My dog was Mike
M-930 which I took with me. When we landed we thought it was a desert. No sign of green and
the ground looked like it was dead. Kicked up a lot of dust when we stopped.. Went to our
assigned huts and got a bunk and then went to the kennels to settle our dogs in. They told us ofa
few things we should know. Do not walk in bushes, snakes which there were a number of bad
ones out there, vipers, cobras, creates, et.al. Be watchful of certain things going on and that they
had been attacked a few months before our arrival. Do no let dogs stay in sun to long and do not
let them lick the ground or they would get sick. They said that some of the things they were
spraying were not to good for dogs of men so be careful.

First day spent processing in and getting mail set up and our ration cards and such. The next
day we were given our jungle boots, knives, shown where our weapons were and radios. That
night we went to work. We were give maps and told where and shown where to patrol.I was next
to the active runway the first night. We worked 11 hrs. even though our dogs were only good for
5 hrs. We were both tired when we got off. Went to work a 9 and got off at 8. Then the next
week we went to work at 6 and got off at 5. All pm to am. We patrolled in a lot of areas. One
was an ammo dump. They had napalm, Agent Orange, bombs and other ammo there. It smelled
real bad. They had a lot of different barrels with different color rings painted around them. There
were hundreds of them. We used to watch them load these barrels at night and put them on
aircraft at night and some during the day. When they did it at nights they used the big Merc lights.
I asked a guy loading one night what that stuff in the barrels was with the orange strip. He said
bug juice. I said great and asked for some to put on to keep the bugs off of me. He said you
would not want to put this on yourself because he did not know what it would do but he said it
killed everything they sprayed it on even trees. That is when I learned they called it agent orange.
The next week while patrolling in the loading area I saw them loading a chopper with the stuff
and it had been set up with sprayers extended from the side. I know I did not see it and tripped
over it. They looked like shower heads. The next day we went to the kennel area early and we
saw the chopper out spraying in the area.. A few day later all the growth started dying and turning
brown. It smelled real bad.

During the time we were there we were used to find out if our dogs or us could get different
illness from each other. We were also putting medicine on our dogs food to see if it would protect
them form ring worms, round worms, heart worms, and other worms. They took blood from both
of us as the same time and looked at both to see if there was anything wrong. My dog got
something on his muzzle and I had to carry a needle and medicine on post if he got sick I could
give it to him. I had to give him 2 shots all the time I was there. I became anemick during the time
I was there and have remained so since that time. I now suffer from high blood pressure, Migraine
headaches 2-3 per week, panic attacks, depression, diabetes2, sleep apnea, PTSD, 40 percent loss
of hearing, ringing in my ears so loud that it wakes me up, phlebitis, and have grown a 3" testicle
which is a tumor. Hearing was lost while waking flight line and not have any ear protection. They
stated that we needed to be able to hear and could not use protection. Those jets busting there
AB’s was very hard on the ears. I had a hearing test done while there and they showed an above



average loss of hearing.

Everywhere you looked over there the bushes were dying, trees, and every once in a while we
would find birds and dogs that had died. Some of the dogs we had to shot due to them becoming
wild. The farmers and others would castrate the dogs by whacking off there testicles and turn
them loss and they would either bleed to death or it would heal over and the dog got infection and
went crazy from the pain and suffering. Talked to a guy that was over there the same time I was
and he has prostrate cancer. I am growing tumors he has cancer and as I understand others have
either died or have medical problems. I called to check on my dog and found that he had died in
1974 of complications of the bladder, cancer. I am trying to get the nacropsy report to find out for
sure. I would like to know. Several people that I have commucated with said the same thing that
there dogs had died from some form of cancer. I did not know you could get cancer and tumors
from your dog but there are a lot of things I do not know. All T know is that since 1984 my life
has started going down hill. Started panic attacks and depression and all of the rest followed. Man

I wish I was not as sick as I am.
7(ephen D. Pipge 57 .
" 432 Security éolice Sqdn. K-9

Udorn AFB, Udorn Thailand

Stephen D. Pippenger
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Cut and paste information below into a new ormail
and complete form. Open a new pre-addressed

email by clicking heve.

wmlm:-mmmsnm :

Survey of Military Veterans Assigned To SEA
First Name: J;f SPEZ
Middle Name SrAL/E
Last Name: [52ocin/
Date of Birth: Z / <J AN 5O

City of Residence : _

State of Residence: -
Zip: S
Email:

Phone

Branch of Service : 15s ﬁ’/ 2 FoRC =
Tour Information

First Tour or TDY Location: San A 2oV o , 7 X
Installation : LACK Lsn/d A7 L
Dates; From/To: /4 TAN 7o - 7 MAL Fo

Second Tour orocatlon W 1 +ch Al /?/U.S 7-)(
Installation SA ePPAeD AF B

Dates; From/ To: ¥ MAp2 7 Ow 30 MAR 70

Third Tour or TDY Location; /1 INDT Noz 74 DA Ko T4
hup://www.vspa.oom/!@/agentorange&hun

3/31/2005



lnstallati'on. M '/t\/Df‘ AP 4
Dates; From/To: 3/ M«‘{—K 70 - & TAn 7/

Fourth Tour or TDY Location: [J-TAPAO RTAF R

Installation U—» TALIO AFLD ) THALLAN D
Dates; From/To: 28 JAA 7/ —~ & TAnJ T2
FIPTH TouR | JThAcKksouVville, pg
INSTALATION [ Lttt /& Roce AF A
Dates, Friom 70 [ 21 Tan 72 — /1 Tan 7Y

Observations of Chemical Use

Describe What You Saw Occurring — In your words describe activities that
YOu saw or areas on installations that give evidence that defoliation activities
occurred, seeing materials like drums of defoliants, efc

ZwAa SEcur) 7] Az bpee e fens<
Nete, o i a2 7 44 s.‘a‘?v’gftfga}?ﬁexﬁé&ﬁen Dok e .a:bo’c?c ><

what sameone else tfold you,

) ¢ OMElor, 389y 1005 Aqen T
T-SAWAT U~ TAPAD RTAFLA | 0RAiey < /ff%.\rq’ é/sffa?az_,

%Vé‘w‘sv’ ) O Vehide Epus "'ﬁﬂfﬂa’ﬁ}’%s
PT a1 SERAYING 11T B STeT oe.

- ag= UA }E
%g‘/ Medical Condition & ﬁ L ?3/"’ ggo éjjzgﬂf ﬁ,f fa /;Z/.
Have you Been diagnosed with any of the following that are%u mﬁ, MALZTAH/ IR/

recognized as being attributable to Agent Orange? Ao

Chloracne
Non-Hodgkin's Lymphoma

Soft tissue Sarcoma
Hodgkin’s Disease

Porphyia Culianea

Multiple Cutaniea Tarda (PCT)
Multiple Myeloma

Respiratory cancers (in cluding cancers of the lung, larynx, trachea and
bronchus)

Prostate cancer

hupafhwww.vspa.com@/agentorangeﬁ.hhn 3/31/2005



Periphe;al Nelxropathy (acute or subacute)
Type 2 Diabetes (Diabetes mellitus)

Birth Defects in Off-spring : Spina Bifida -

Have you been diagnosed with any of the following that are currently
recognized &s being attributable to Malathion exposure? A/, ) B YT, T HAVE WeAK yess

/N A S A/ D Less

Nerve damage, (Weakness or numbness of limbs)?

Dysphagia, which is a swallowing disorder. It is a neurological or a
nerve motor problem.

Other Health Issues
Describe any medical conditions that you have that you suspect were the

result of exposure to defoliants while in Thailand. If you have been
diagnosed please provide the diagnosis. if not, describe your symptoms;

Other Evidence

Do you have photographs or other evidencs of the presence of Agent
Orange:

Thai Vietnam Vets for Equity in Treatment Privacy
Statement

By providing the information you understand that it is for the sole
purpose of establishing that herbicide defoliants, commonly
referred to as Agent Orange, Agent Blue, or other hames were
used in and/or around U.S installations in Thailand during the
Vietnam War. The information You provide may be included with
other documentation to appropriate Federal Government agencies
for the sole purpose of establishing that human health risk

http://www.VSpa.com/l@/agentorangetS.htm 3/31/2005
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STATE OF GEORGIA
COUNTY OF ROCKDALE

- TO WHOM IT MAY CONCERN Ar-'mnvrr OF JAMES D. HOPKINS, JR.
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Robert W. Baker, Msgt Retired

‘May 27, 2003
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THE DOGS OF WAR

Somewhere between 2.6 and 3.8 million American men and women served in Vietnam during the years 1965 through
1971, the years when chemical herbicides were being used to denude the jungle and destroy enemy crops. Military-
records do not allow a more accurate determination of the true number who served. [1]

Alongside the humans serving in Vietnam, there were 3895 military working dogs, almost all of them purebred German
shepherds. [2] (Among the 3895, there were 64 Labrador or golden retrievers used as trackers; the other 98.3 percent
were German shepherds.) These dogs served as scouts, sentries, trackers, mine detectors, and tunnel explorers. About
91% of these dogs were "intact" (uncastrated) males.

When a military working dog dies, regardless of the circumstances of death or the duty location, an autopsy is
performed by a veterinarian, and a standardized set of tissue specimens and organs are sent to the Armed Forces

Institute of Pathology in Washington, D.C.

During the late 1980s, researchers compared autopsy records of 1167 military working dogs with Vietnam service
against autopsy records of 791 military working dogs who served in the continental U.S. and saw no Vietnam service.
In a separate study, the stateside dogs were also compared to 437 dogs that died in Okinawa, because many dogs that
served in Vietnam were sent to Okinawa after the war. [3]

These studies showed that dogs who served in Vietnam were about twice as likely (1.8 times as likely) to bave cancer,
€ testicles, compared to military working dogs who served only 1n the states. Likewise, military dogs that died in
Okinawa were about twice as likely (2.2 times as likely) to have testicular cancer as dogs who served only in the states.
A separate study was then conducted, excluding the dogs who had testicular cancer. Among the non-cancer dogs, there
was clear evidence of significant deterioration of the testicles in those dogs who served in Vietnam (compared to dogs
who served only in the U.S.): degeneration of the testicles, atrophy (shrinking) of the testicles, and evidence of a
below-normal ability to produce sperm.

Dogs have often served as sentinels of human disease, Back in 1938, the well-known researcher W.C. Hueper showed

that beta-naphthylamine caused bladder cancer in dogs. [4] In 1954, researchers showed that another industrial
chemical, 4-aminodiphenyl, produced bladder cancer in dogs. [5] In 1980, a study of 8760 pet dogs showed that
bladder cancer in dogs correlated with residence in industrialized counties in the U.S. and Canada; this same study
showed that bladder cancer in men and women was similarly correlated with residence in industrialized areas. "The
findings of this study suggest that the bladder cancer experience of pet dogs resembles that of human beings living in
the same general locale," the study concluded. [6]

Pet dogs are particular relevant in such studies because 40 million pet dogs share their owner's domestic environment
yet do not indulge in behavior that could confuse or confound the interpretation of epidemiologic studies: dogs don't
smoke, and they usually don't work. In 1983, a study of pet dogs with the asbestos-related lung disease, mesothelioma,

http://www.ejnet.org/rachel/rehw436.htm 1/30/2005
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showed that their disease correlated with household members who (a) worked in an asbestos-related job, or (b) had an
asbestos-related hobby or (c) applied flea powder to their dog. [7]

For these reasons, the finding of testicular cancer and testicular dysfunction in dogs who served in Vietnam was an eye-
opener, and it soon led to a comparison of 271 human veterans with testicular cancer to 259 veterans without testicular
cancer, to see whether Vietnam service was related to testicular cancer. This study revealed that, like dogs, human
veterans of Vietnam were about twice as likely (2.5 times as likely), to have testicular cancer compared to veterans who
did not serve in Vietnam. [8]

Naturally, the question occurs, what aspects of military service in Vietnam caused testicular cancer in men, and
testicular cancer and dysfunction in military working dogs?

An obvious suspect is Agent Orange, which was sprayed in large quantities (11.2 million gallons, or 42.4 million liters)
over 3.6 million acres (1.5 million hectares) of Vietnam. Agent Orange, named for the orange stripe on its 55-gallon
storage containers, was a 50-50 mixture of two herbicides: 2,4,5-T and 2,4-D. One of these, 2,4,5-T, was banned in the
U.S. about 1980 because evidence indicated that it could cause birth defects in humans; the other half of Agent Orange,
2,4-D, remains in wide use throughout the U.S. where it is popular for killing dandelions and other broad-leaf plants in
lawns, and as an agricultural weed killer.

During manufacture, the herbicide 2,4,5-T becomes contaminated with dioxin unavoidably. According to the National
Academy of Sciences, the average dioxin contamination in Agent Orange in Vietnam was 2 parts per million (ppm). An
estimated total of 368 pounds of dioxin was sprayed onto Vietnam's land and people during the 7-year spray program.

0]

However, a recent study of Vietnam veterans that tried to estimate 2,4,5-T exposure and link it to testicular cancer
found that only Navy men had elevated levels of testicular cancer associated with 2,4,5-T exposure; men in the other
services showed no such effect of exposure to 2,4,5-T. [10] The authors of that study speculated that Navy men might
also have been exposed to fuels (oil and gasoline), which previous studies have linked to testicular cancer.

The other half of Agent Orange, herbicide 2,4-D, is also a suspect. Although the manufacturers of 2,4-D claimed for
years that their products were not contaminated with dioxin, this claim has now been shown to be false, using the
manufacturers' own data. [11]

Dioxin has been shown to damage the reproductive organs and systems of many animal species, including men and
women. [12]

A study of pet dogs in the U.S. found excess cancers (lymphomas) associated with 2,4,-D lawn spraying. [13] And a
study of 32 farmers who sprayed 2,4-D, compared to a control group of 25 unexposed farmers, revealed significant
effects on the exposed farmers: diminished sperm count, increased number of sperm with poor motility (swimming
ability); increased numbers of dead sperm; and increased numbers of malformed sperm. [14]

No federal agency keeps close track of pesticide use in the U.S.; however U.S. Environmental Protection Agency
(EPA) estimates that farmers apply 25 to 30 million pounds (11.3 to 13.6 million kilograms) of "active ingredient" of
2,4-D each year in the U.S. Non-agricultural use of 2,4-D in the U.S. is estimated to total another 12 to 15 million
pounds (5.4 to 6.8 million kilograms) of "active ingredient” per year. [15] The "active ingredient" of a pesticide is only
0.5% to 5% of the total formulation so these "active ingredient" amounts must be multiplied by anywhere from 20 to
200 to get the total 2,4-D formulation used each year. The bulk of the formulation is secret ingredients (called "inerts")
which are, themselves, often toxic solvents. [16]

Other chemicals suspected of causing testicular cancer and dysfunction in dogs and humans who served in Vietnam are
the antibiotic tetracycline and the pesticide malathion. Many military dogs in Vietnam suffered from ear infections and

other diseases. [17]Therefore, many received one or more doses of tetracycline during their tour of duty. Tetracycline is
strongly absorbed by sperm in mammals, and is known to cause testicular atrophy (shrinkage), and diminished sperm

http://www.ejnet.org/rachel/rehw436. htm 1/30/2005
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quality in humans and dogs.

The other suspicious candidate is malathion. The same military unit that sprayed Agent Orange also sprayed DDT and
malathion extensively in the vicinity of U.S. troops, to reduce the dangers of malaria carried by mosquitoes. It has been
reported that 44% of the land of southeast Asia, mainly Vietnam, was sprayed with malathion during the war. [18]
Furthermore, military working dogs in Vietnam were dipped in a 0.5% solution of malathion to kill disease-carrying
ticks. Malathion is known to cause testicular atrophy and damage to the sperm-generating cells of laboratory animals.

[19]

Malathion is widely use throughout the U.S. today for mosquito control though not for fear of malaria. Mosquitoes are
simply a nuisance. EPA estimates that 4 to 6 million pounds (1.8 to 2.7 million kilograms) of "active ingredient" of

malathion are sprayed in the U.S. each year. The yearly total of malathion formulation sprayed is, again, 20 to 200
times this amount.

Sperm count in men throughout the industrialized world appears to be dropping. (See RHWN #343 and #432.)
Testicular cancer is the most prevalent cancer among white males between the ages of 25 and 34 years and the second
most common in the 35-t0-39 age group. The causes of testicular cancer are thought to be environmental because the
rates vary widely from one location to another. During the last 15 years, the rates have increased rapidly (2.3% to 3.4%
per year) in many industrialized countries. [20]

It may take scientists many decades to tell us all we would like to know about a complex chemical like dioxin, or
malathion. However, we already know enough to act: To guide our personal choices, and new public policies, to
minimize the danger to ourselves, our families, and our communities, we need only to remember that chemicals not
used cannot cause harm. This we can leamn from the dogs of war.

—Peter Montague
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CANINE BRUTUS MALE 1391240 .
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LITH USAFH APO SF 96330 ' . '

Chief, Veterinary Suvi«y (866)
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1. Endarteritia, parasitic, severe, chroafe, active,
zu.lim;nry avteries, lung, canine, due to dead Mrofileris
2. Pneavonitis, patchy, subacute, with fivronis, lumg, .
L 3. Pulibicss, wild, chronfc, active, hepatic veln, 1ive
L - &4, Maphbritis, taterstitfal, aild, shronte; kiduey.,

- COMMENT: The lung lesions were relatively severs at the wicroscopie level,
Wowaver, it is doubtful that they were extensive enough to produce. clinical - .
signs. We vill forverd a report on the hip Joints at a later date as the- - -
specimens have bdeen forwarded to Dr. Van 8ickle, Purdue Univeraitys am pact ©

. of a special study on canine hip dysplasia.Me are eortactiog De.-VYan Slckle
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© COMMENT: Principal gross findings in the le
.intact joint with a thickened Joint capsule, -
femoral head showed a 1 cm. ' PO _ ,
" the intact round ligament. » oxo 1. was L
" stable, but with an intact rowmd ligament and a greatly thickened Jofat
‘capsule. Moderate degeneration and chrondromeiscis of the apticular surface.
.. of the femural head was visidle anterforly and posterforly, .. ¢ - o

v

Re H.~_mﬁ§xssn - v
-Colonel, USA¥, MC: © "o

“

' Exsmination and Report By:

" 7. R. BOBINSON, Lt. Col., USAP, VG

ig .
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" w:i 'AND ADORESS OF UNIT ACCOUNTABLE TOR ANTMAL a\ﬁ."' ‘M" MOXL(‘.Y Yz Nawe of .w& e

ATTO0, SNANG OR - T ] l 8 OATE OF BIRTH | €. oATE oF sEaT T '
b RENTIFIENT O RuMBER ) ) pLAT 7. Houns SETREEN GRATH
|- - el todox fd [ 7% b

[1)

'lup dieplasia which did not respoad to medical treatment

| | AP~ T
T RERO STRGROTE ‘
Hips. remaved in-tack for submission for laboratory determination st APIP

+

V0. CLINICAL ARSTRACY

The dog arrived at this base in July 1968. Heview of medical records indicates
imuunization for rabies, distemper, infecticus hepatitis and leptospirosis, Ace
anco radiographs of the hips, as detemined by the Lackland. Military Working log
Comtar, the animal had billateral grade 1 hip dispiasia. On 26 Apr 71, the animal was |
having difficulty walking. Radiographs were taken and a tentive diagnosis was made of
avascular necrosis of the acetabulum. Kemel rest and Butosolidun was prescribed _
without significant improvement. The dog had an abtmormal stance and extrene difficuity

in making short tums. The animal has been on sevaralecurses of Butasolidun and

GROSS FINDINGS (If more space necessary continue on blank sheets and identily the Hnu) .
11e GENERAL (Neight, condition of cadaver, hait coat, body orifices, scars, wounds, superficinl tumors, otq,)

The carcass was in goed conditicn u& woighed 78 pounds,.. The necropey was 'ironod
-Mum tely after the dog wvas euthanised wits 7ec Letholi The muf.zindln:: were
normad. : ) .

12, PRIMINARY INCGISION (lubeyunou- fat, musctes, peritonounm, position of viscers, body Iymph nodes, ete.)

The viscera were in nommal ;":od.t ica, No abnormalities were noted,

t3e MESPIRATORY SYSTGW (Lerpnx frachea, bronchi, lymph nodes, l;m‘ pleura)

Lung weights un. =300 gns  Hight = A00 ges. The lungs appeared normal,

0, m"" F626  weddaces ar romm 1100, wov o, woew .
1S OBIOLETE IN THE USAF

oA o pon B d LT,




1ae HEARY (Pericardium, epicardium, mpocardium, endocardium, valvea, coronary veseels.)

Nelght « 850 gms. No atmormalities ware noted, Thisy three male and ruuh biro
filaria Lmitis were noted in the right watricle., All previous Knott's teats on this

snisalwere nogutive,

18« AORTA, uiooo A LYNPH VEISELS
No gross lesions obsarved,

MATERIAL REGH
6 ocT 197

16 SMLEEN

Weizit 350 gms, Ne gross lesicns observed,

I 7 Tiven (CelTETadder, 51T ducts)

Weight 1,500 gma. No gross lesions observed. The gall bladder was distended with
sexd viscous dark green bile.

1. EHDOCHING CLanOS (TArraid. parathpeaid. ¢hpace, pituitsey, pancrens, adr;;-lu. pinvaly)

Ko gross lesicas noted. Pancivase weipht « 60 s,

19 GASTROINTESYINAL TRACY (Nowth, (engue, enophagua. nwnh. ual'i huuﬁiw ctévi; eolu. ""»thm ond anwe)

No abnormalities nted, The intestinal tract was examined fcr parasites, The .
csecum was examined for whipworms, Tbo dog had been tmm for vhipworma five dayl
earlier with Atg\nrd v (b‘hon).




10+ URINARY SYSTEW (Kidnoys. wretera, bladder, urethee)

' udm weight = Laft 140 gms  Right 150 gus. No uﬁnﬁ_inﬁn mtp&._'

L1 OENITAL Svsvem (Teetio, epididynin, ipormotia cord, preatate, seninal vesislon and bulda-urethral slands,
penle, corvin, vagine, velve) ' .

' m‘ testicles were 'no,m.‘l.. No groes lplzou- moted,

1t NEAD

No atnormalities ncted. The teeth had considerable denital ealeulus, The lower
- 4nclsors axhibited considerable wemw. A

Not examined,

24, SPINM, CORD

Not examined,

.




3}. SONE MARROW. .

7

The femoral marrow examined appeared normal.

ey )
26+ SONES AND JOINTS

‘ m shoulder md elbow joints were Muod and nppnm normal. The hip:joints
were removed insdact for sublmission as specimen.

27 WICULATURE

¥o groes lesions noted,

20 TXAMINATIONS CONGUCTEO AT DIAGHOSTIC LASORATORILS

Rane - -

218 RINARKS

W' g:::":;’““ R 3:‘!‘,:%“' n&‘u‘%"’ﬂ&p i Ty g B LN

Rt. lmn Prostate; L. Xidney; Spleen (uppar and lower
pmm)s a«m and L.

30, WANT ENO AGORESS OF ACPORTING UniT (Tmelwde FIF Code)

VELNTInEry SUTVINe, TTVR UST Howpdtal, AFO 79555 3 |
Y UAL A -
- 'W l- m. u Cdcml. W. W 4.7 S e .er0 sees0e '




DEPARTMENT OF THE AIR FORCE
1ITH UBAF NHOSRITAL (PACAPF) .
APO SAN 'R‘NCI"CO 963%0

' L REPLY YO

.‘ ..._v__A_"nem 8Gv . K _ 2“ s‘p 71
. . sussEen  Request for Fathology Report - "

™ ”Ip

Flease report to this office the pathological determinations of
the intack hip joints of Brutus, X321, - . '

GLBVELAND L, PARKER, Lt Colonel, USAF, Ve
Chief, Veterinary Service




PURDUE UNIVERSITY
ucuoo_u'l or_vu'rtnm».nv BCIENEGE AND MEREDICINE
LAFAYRIT . INDIANA 47007

DEPARTMENT OF VETERINARY ANATOMY

April 12, 1972

" Lt, Colonel H, W, Casey"
Armed Forces Institute of
" pathology
ATTN: AFIP-DPH
Washington, D.C, 20305

Dear Colonel Casey:

The following is a gross deaetiﬂian of AFIP Accession No, 1391240,
Tatno No. X321, . _ ‘

Left Coxofemoral Joint: The intact joint wes relatively stable and
the round ligament was intact, The joint capsule was three times thicker
in the anterio-dorsal quadrant than in the anterio-ventral quadrant and
had the consistency of €ibrocartilage. The articular cartilage on the
anterior dorsal surface of the femoral head was f£ibirillated while that
on the posterior surface was degenerating with a resultant defect )} om,
in dismeter adjacent to the round ligsment, The dorsal posterior articular
surface was vremodeled in an oblong fashion extending towaxrd the greatey
trochanter. The legser trochanter appearxed enlarged, '

Right Coxofemoral Joint: This joiht was more unstable than the
left however the round ligsment was intact. The anterio-dorsal joint
caspsule was seven times thicker than the anterio«ventral eapsule.
Degenerstion and chondromtlcia of the anterior and posterior dorsal
articular surfaces of the feworal head were apparent., These appeared to be
primary defects which would include loss of the tangential layer of the
articular csrtilage., The dorsal articular surface was remodeled in
oblong fashion toward the greater trochanter, The lesser trochanter
appearnd enlaxged,

Comments: The bone, cartilage, and capsular tissue reactions
indicate a biomechanical instability in these joints with the right
being more unstable than the left, The capsular thickening indicates
that the fewmoral heads werv attempting to wave dorsally while the en~
larged lesser trochanters would indicate muscle pull to maintain
integrity of the joint, The articular cartilage degensration couléd be
responsbile for the villous synovial membirane reaction similar to that
seen in the cul-de-sac area of the canine shoulder following degenerative
joint disease. This investigator has not had the opportunity to radioe
graph this specimen so that there may be more bone remodeling than is
evident on gross exsmination. The preceding lesions are those of early
_secondary osteoarthritis accompanying & low grade hip dysplasia,




Apr. 12, 1972

These specimens are especially valuable in the current investigation,
since by studying these early stages, a move complete pathogenesis of
the condition can be elaborated, o

. T hope the adbove deseription is satisfactory, I would be most v
interested in knowing if this animsl was exhibiting posterior lameness.
It wouldn't surprise me if it did, since the degenerating articular
cartilage could excite a chemical synavitis even before the florid
bony osteophytosis would develop.

I hope everyone in the section is well and hearty., I just re-
turned from the west coast where Dr, Mike Herron and 1 presented.the
spring seminars. I'll enclose our handout and would appreciate any
comments you might have about it, - s :

Tell Colonel Robinson I received :he slides in good shape and will
begin to work on the project this month, To date I have received 4
boxes of gross apecimens and the recent slides., This should be enough
to keep me out of mischief for a while. : : '

1f you need additionsl information on the above 'clu, please drop
me & line. ‘ '

Yoqt‘é) truly,

Np .
/\/61.%.(.- '
David C, Van Sickle
Associate Professor’
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" Dr. David C. Van Sieckie
" Veturinary Auatomy Depavtwment
“'School of Veterinary Science
and Ma'icine
Purdue University
Lafayette, Indiana 47907

_Dea: Doct.ot Vnm Mcklax

We have raceived a request from one of our couctibutora Eor a rcwrt
on hip joint specimens submitted from a military working dog. The spéet-
men, AFIP Accession No. 1391240, Tattoo No. X321, has been forvarded to .
_you for -tudy. If possible, we would like a gross diagnosis and briaf
cmnt on the specimen to forward to the eontttbutor m t;he Mfear t‘uture.

Lt

81pcerc1g‘; =

R. W. MORRISSEY
-Colonel, USAF, MC
The Director . -

| fré;;afed By: '

skiots ¥, oSt
Lt. Col., USAF, VC
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Flease report to this office tho pathological determinations of
the intack hip Joints of Brutus, X321,

\

CU'VEMND " Pm. 1t cﬁlﬂn.l’ US»\F, VC
Chinf, Vetorinary Service -
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-Mic’roscopic diagnoses: : P '
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EXHIBIT 10

MILITARY MEDICINE
STUDIES OF MILITARY WORKING DOG NECROPSIES



A COHORT STUDY O THE EFFECTS OF VIETNAM SERVICE ON
TESTICULAR PATHOLOGY OF U.S. MILITARY WORKING DOGS



MILITARY MEDICINE, 160, §:248, 1995

A Cohort Study of the Effects of

Pathology of U.S. Mili

Howard M. Hayes, DVM*
Robert E. Tarone, PhD}

Using histopathologic diagnoses made on necropsy material
from 3,024 military working dogs (MWDs) who died from 1968t0
1973, we analyzed the effect of military service in the Republic of
Vietnam on testicular pathology. Among 1,048 MWDs that died
in Vietnam and had no reported developmental risk factors for
testicular disease, significant excesses of testicular hemor-
rhage, epididymitis/orchitis, Sperm granuloma, testicular degen-
eration, and seminoma were evident. Among 126 MWDs with
prior Vietnam service who died at other duty stations outside
Vietnam from 1968 to 1973, significant excesses of testicular
degeneration and seminoma were likewise evident, Among 136
MWDs with prior Vietnam Service that later died from 1974 to
1980, seminoma continued to be diagnosed in significant
€xcess. In each instance, the odds ratio for the association
between Vietnam service and seminoma was 2,0 or greater, Anal-
ysls of ever service by Corps Tactical Zones showed significant
excesses of seminoma with each Corps area of service compared
to Vietnam-era MWDs, but risk was highest in I Corps, particu-
larly at Da Nang Port and Da Nang Air Base. This finding with
respect to I Corps is consistent with certain human studies in
Vietnam veterans and points to the need for further investigation
of possible environmental cxposures, particularly those associ- 1
ated to a greater extent with service in I Corps,

Introduction

Durlng the Vietnam War, U,S, military working dogs served

with companion dog handlers in close proximity, sharing
common exposures to war-related actlvities, chemical insecti-
cides, phenoxy herbieides, and zoonotic infections. To gain Insight
into the effects of the Vietnam experience, we have examined 1
tumor morbidity data obtained from the necropsy of U.S, military
working dogs (MWDs) that died between January 1968 and March
1973 and whose necropsy tissue specimens were reviewed his-
topathologically by the Armed Forces Institute of Pathology
(AFIP)! In an analysis adjusting for age at death, we found that
MWDs that died in the Republic of Vietnam (RVN) had a signifi-
cant excess of testicular neoplasms in general, and specifically
testicular seminoma, compared to MWD dying in the continenta]
United States (CONUS) during the same time period, In an analy-
sis based on 190 additional MWDs repatriated to the U.S. in four
Scparate groups in 1971-1972, and 9 other MWDs with known
Vietnam service that were later transferred to duty locationg
outside of RVN and CONUS and died from 1974 to 1978, a simi-
lar 2-fold significant excess of testicular seminoma was observed

*Environmentat Epidemiology Branch, EPN-Room 443, and {Blostatis-
Ucs Branch, EPN-Room 407, Natfonal Cancer Institute, Bethesda, MD
20892,

#Head, Department of Veterinary Pathology, School of Veterinary
Medicine, Louisiana State University, Baton Rouge, LA,

This manuscript was received for review In May 1994, The revised
manuscript was accepted for publication in March 1995,
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using the tumor morbid

assoclation between Vi
lar neoplasia in the MWD.

Because of this observed risk [n Vietnam service MWDs, we then
tnam as a risk factor by abstracting mili-
m the occupational historles of a case-con-
trol study of testicular cancer Involving human patients treated
from January 1976 to June 1981 at the National Navy Medical
Center, Walter Reed Army Medical Ce
tutes of Health Clinical Cen
cant 2-fold Increased risk of

evaluated service In Vie
tary service history fro

records not available to ug
have now (1) verifled or ¢
breed, sex [Including wh
identity tattoo) on 92% o

experlence completed their

necropsied with histopath ologi

Vietnam Service on Testicular
tary Working Dogs

Harold W, Casey, DVM PhD+

Materials and Methods

Specially trained working dogs have been utilized extensively by
the U.S. military during conflicts over the last century; the U.S,
military working dog p

ity of CONUS MWDs dying from 1974 to
978 as the referent, This strengthened the evidence of a causal
etnam service and increased risk of testicu-

nter, and the Natlonal Insti-
ter.2 We found an unreported signifi-
testicular cancer associated with ser-
vice In Vietnam. In both the MWD study and the human study,
the effect was seen in younger patients,12

Through an extensive review of military and medical service
at the time of the first MWD study,! we
orrected the signalment (age at death,
ether intact or castrated], and unique
f the AFIP necropsy reports for 1968 to
980 (N = 5,964),% (2) identified 479 MWDs with prior Vietnam
service before death elsewhere and necropsy review by AFIP,2 (3)
determined the military units and Corps Tactical Zones (CTZ) of
service for 1,584 of 1,663 Tigero
Vietnam experience, and-{4) ident
with previously undocum
{cryptorchism or inguinal h
testicular pathology.
reported testicular pa;

psted MWDs (1968-1980) with
ifled MWDs in the AFIP Reglstry
ented developmental abnormalities
ernia) that are known risk factors for
“ The present investigation examines all
thology recorded in necropsied MWDs, from
968 to 1973, to assess the effect of the Vietnam experience. In
additlon, testicular seminomas diagnosed in MWDs necropsied
from 1974 to 1980 wil] be evaluated to assess the risk associated
with prior Vietnam service compared to those whose military ser-
vice was exclusively performed elsewhere, '

rogram has been described in detai] else-
where.! During the Vietnam War, at least 3,895 dogs, usually 1-
to 2-year-old German shepherd pheno typcg,;mgp% ured by the
US. and sent to the Vietnam theater f operations,

ary 1968 to March 1973 at least 9,389 served exclustvely with
U.S. forces and died in Vietnam; another 479 with Vietnam service
military service outside Vietnam
through 1980, From this combined group (N = 2,868), 1,663 were
cal tissue examination by the AFIP;
they serve as the Vietnam service cohort for epldemiological analy-
ses, In the evaluation of Vietnam gs 3 ris
ease, 3,714 intact male MWDs {1

om Janu-

k factor for testicular dis-
968-1973, N = 1,731

Mot
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Testicular Pathology in Military Working Dogs

1974-1980, N = 1,982) that served at any duty station worldwide
other than Vietnam and whose tissues underwent similar his-
topathological examination will be used as the referent cohort,

~and will be referred to in the sequel as Vietnam-erg MWDs. > —
\(\5 k'}' From late 1967 through mid-1979, all MWDs dying while in the
se

rvice of the U.S. Forces, regardless of the duty location or cir-
cumstances of death, were required to be necropsied and a stan-
dard set of tissue specimens forwarded to the AFIP for histopatho-
logical examination (exception was made for cadavers that had
become too decomposed). The overall percentage of MWDs dying
in Vietnam whose tissues actually underwent AFIP histopatho-
loglcal examination was affected by hazards associated with war-
time service, such as the inability to retrieve animals killed in the
field or to place MWDs suffering sudden death in the field or in
their kennel under refrigeration before severe tissue autolysis
occurred. There is no evidence to suggest, however, that the pres-
ence of any testicular pathology in a MWD reduced the likelthood
of tissue collection or the subsequent opportunity for histopatho-
logical examination,

Excluded from the present study were fernale MWDs, males that
were castrated prior to entry into the MWD program, and other
males listed as castrated at the time of death but without medical
record verification detailing histopathologic examination of their
excised testes. Those that were castrated with documented histo-
logic examination of their excised testes were included in the anal-
yses, with age at death substituted for the age at castration for
any testicular pathology noted (1968-1973, N = 17; 19741980,

= 88),

Testicular pathology was categorized as the presence of inflam-
mation, congestion and/or frank hemorrhage, sperm granuloma,
degeneration (to include tubular atrophy, tubular degeneration,
giant cell formation, fibrosis, or oligospermatogeness), or neapla-
sia. Since any of the composite entities categorized as testicular
“degeneration” may be sequela to the other listed testicular dis-
eases,” concomitant occurrence with other testicular pathology
was not considered. The presence of testicular pathology was cat-
egorized according to whether or not the MWD was cryptorchid or

_had an inguinal hernia,

Canine ehrlichiosis, a parasitism caused by a tick-borne rickett-
stal organism, was common in Vietnam service MWDs in
1968-1969, but was also occasionally observed in MWDs that
served in Okinawa, Thailand, and Puerto Rico.t7 Before 1969 no
mention was made in the veterinary literature of an association
between testicular pathology and ehrlichiosis.8 The MWD experi-
ence, however, demonstrated that acute ehrlichiosis often
resulted in gross or petechial hemorrhage of the urogenital tract,
particularly the penis and testis.®? Because of this, we identified
all MWDs whose necropsy results were noted by the AFIP, either
In their computerized necropsy data base or in the summary fol-
low-up letter that reported their findings to the prosector, to be
Suggestive of infection by Ehrlichia canis, in order to permit an
independent analysis of, and adjustment for, the effects of
ehrlichiosis,

We computed the prevalence of each condition in Vietnam ser-
vice MWDs and compared that with those from Vietnam-era
MWDs. Conditional maximum likelihood estimates of prevalence
odds ratios (OR) were calculated, with the associated exact 95%
confidence intervals (CI).? All analyses were adjusted for age at
death. In general, the relationship between disease incidence

249

rates and prevalence rates at necropsy is not a simple one for
occult conditions (i.e., conditions not apparent until necropsy or
histopathological examination),!0 For nonlethal tumors, such as
testicular neoplasms in the dog, however, there is a direct rela-
tionship between incidence and prevalence rates,!0 so that ele-
vated prevalence ORs indicate elevated relative risks for tumor
incldence.

Results

A total of 3,024 male MWDs that died from 1968 to 1973 and
met the inclusion criteria were identified for analysis, of which
256 were cryptorchid and another 5 had inguinal hernia not asso-
clated with trauma, Of those without these developmental defects,
29% of MWDs dying tn Vietnam (N = 1,048) had identified testicu-

lar pathology, as did 29% of the Vietnam veteran MWDs that died W
nam-era MWDs (N = 1,554) i

elsewhere (N = 125) and 17% of
(Table 1). The most prevalent single condition was some form of
testicular degeneration. Testicular seminoma was the most com-
mon neoplasm in occurrence, followed by interstitial cell tumors
and Sertoli cell tumors,

Testicular neoplasms were the most common diagnoses among
cryptorchid MWDs. Again, seminomas had the highest preva-
lence, occurring in 19% of the total group (Table II). MWDs with
developmental risk factors that died i Vietnam were on average
5.6 years of age (+0.23 SE), whereas Vietnam-era MWDs with
these developmental defects averaged 7.0 years at death (+0,20),
The overall prevalence odds ratio for association between Vietnam
service and the presence of cryptorchism or inguinal hernia was
‘1.2 (95% Cl = 0.9, 1.5). Among MWDs with developmental risk fac-
tors, the odds ratio for assoclation with Vietnam service and semi-
noma was 0.8 (0.4, 1.5) and 0.6 (0.3, 1.1) for any testicular tumor

To assess the effect of ehrlichlosis, we classified males {withou
cryptorchism or inguinal hernia) from the Vietnam service cohe
that died from 1968 to 1973 according to whether they were ide
tified by AFIP as likely to have been infected with E. canis at deat|
(N = 269) or whether there was no suggested evidence of suct.
infection (N = 779). Infection of the lower urinary tract and/or the
prostate is considered a primary cause of eplididymitis/orchitis,!!
We identifled all MWDs diagnosed at death with pyelitis, cystitls,
urethritis, or prostatitis to permit their exclusion from analyses
involving the prevalence of epididymitis/orchitis, Within the Viet-
nam service cohort only, we computed ORs measuring associa-
tions between likely ehrlichiosis infection and various testicular
conditions, using those dogs without evidence of infection as the
referent (OR = 1),

Ehrlichiosis showed no discernible effect on the occurrence of
testicular neoplasms in the Vietnam cohort (Table II). Three con-
ditlons, however, were found to be significantly associated with
ehrlichiosis: epididymitis/orchitis, testicular congestion/
hemorrhage, and testicular degeneration, Subsequent analyses of
the prevalence of these three conditions with Vietnam service will
exclude MWDs noted by the AFIP as likely to have been affected by
ehrlichiosls.

We computed the OR by measuring the association between
Vietnam service and each testicular condition, excluding known
risk factors where appropriate, adjusting for age at death by 2-
year intervals, and using the Vietnam-era cohort (1968-1973)
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TABLE [

NG DOGS WITHOUT DEVELOPMENTAL RISK FACTORS FOR TESTICULAR
. DIAGNOSED TESTICULAR PATHOLOGY I U.5, MILITARY WORKING DOGS WITHOUT DEVELOPY SERVICE

Service History?
Diagnosis® (N=1.048) (V=128  (N=1564)
Vietnam All
Epididymitis/ ~ Congestion/  Sperm  Testls Last Vietnam Duty
SEM ICT scr NOS Orchitis Hemorrhage Gran, DGN Duty Vet Elsewhere

+ - - - - - - Nad 44 9 60
+ + - - - - - NA 2 3 8
+ - + - - - NA 2 - 3 ,
+ - - - + - NA 2 — —
+ - -~ - ¥ - - NA 3 — 3 ;
+ + + - - - - NA 1 - 1 :
- + + - - - - NA 1 — 3
- + - - - - - NA 15 8 29 3
- + - - + - - NA - — 1 - :
- - + - - - NA 2 — 8 3
- - - - - - NA 1 -_— 1
- - - - + - - NA 57 3 26 i
- - - - NA + - NA 74 - 13 :
- - - - NA * + NA 3 - -
- - - - * - + NA 6 - —_
- - - - - - + NA 8 1 8
- - - - - - - + 82 18 99
- - - - - - - - 748 88 1,293

4 Cryptorchism, Inguinal herna,

P Vietnam last duty = military serviee ended in Vietnam; Vietnam vet = served in Vietnam and was transferred to another duty statlon outside Vietnam before end
of military service,

“SEM = seminoma; ICT = interstitfal cell tumor; SCT = Sertalf cell tumor; NOS = testicular tumor, cell type not determined; Sperm gran. = sperm granuloma;

testls DGN = testicular degeneration {including tubular atrophy, degeneratton, glant cell formation, fibrosts, or oligospermatogenesis); + = condition diagnosed:
- = condition not diagnosed,

4NA = not applicable; condition likely to be secondary to one of the other diagnoses indcated,

TABLE It

DIAGNOSED TESTICULAR PATHOLOGY IN U.S. MILITARY WORKING DOGS WITH DEVELOPMENTAL RISK FACTORS FOR TESTICULAR
DISEASE® THAT DIED 19681973, BY DUTY SITES OF MILITARY SERVICE

Service History?
Diagnosis® (N=104) (N=14) (N=141)
All
Epididymitis/ Congestion/ Vietnam Vietnam Duty
SEM ICT SCT NOS Orchitls Hemorrhage Last Duty Vet Elsewhere

+ - - - - - 13 6 32

- + - - - - 2 - 6

- - + - ~ - 1 1 12

+ - - - + - 1 —_ 2

+ - + - - - 3 — —

- - + - Ad + 1 - 1

- + + - - - 1 - —_

- - - - NA + 8 — -

- - - - + - —

T T - : 2 = !

+ + + - - - —_ - 1

+ - + - - - — -~ 5

M - - + - - - — 1

- - + - + - —_— —_ 2

- - - - - - 73 7 75 4
“Cryptorchism (N = 256}, inguinal hernla (¥ = 5} :
b =
mx:;l;;ame l}::t duty = military service ended In Vietnam; Vietnam vet = served in Vietnam and transferred to another duty statlon outside Vietnam before end of

service.

: SEM = seminoma; ICT = Interstitial cell tumer; SCT = Sertoli cell tumor; NOS = testicular tumor, ceif type not determined. Sperm granuloma wes unr eported.
NA = not applicable; condition likely to be secondary o one of the other diagnoses indfeated, )

!
:
1
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TABLE M

ODDS RATIO? OF TESTICULAR PATHOLOGY DIAGNOSED IN U.S. MILITARY WORKING DOGS (MWD} THAT SERVED AND DIED IN VIETNAM,
1068-1973: ASSOCIATION WITH SUSPECTED EHRLICHIA CANIS” INFECTION

Histopathologlc Findings Suggestive of Erhlichiosis
No (N = 779} Yes (N = 260)
95% Confidence
Diagnosis Cases Cases OR Interval
Epldidymitis/orchitis® 25 14 2.2 1.0- 4.6
Testicular congestion/hemorrhage 18 61 111 6.1-20.3
Sperm granuloma 11 5 1.5 0.4- 6.0
Seminoma*! 43 11 L1 0.5- 2.2
Interstitial cell tumord 15 4 1.3 0.3- 4.5
Sertoli cell tumor 3 3 4.7 0.7-33.0
Testicular degeneration® 59 23 1.7 1.0- 2.8

80dds ralio (OR) adjusted for age at death for intact MWDs without developmental risk factors for testicular pathology characlerized 2s likely to have been
Infected with E. canis at time of death using the prevalence smong unlikely infected MWDs as the referent (OR = 1).

U Cases constdered likely to have been infected with E. canis were so noted in their histopathological report from the Armed Forces Institute of Pathology.

¢ Analysis excludes all cases reporied with testicular/epididymal hemorrhage, urethritis, cystitis, pyelitls, or prostatilis,

4 Analysis excludes all cases reported with cryptorchism or inguinal hernla,

© Analysis excludes all cases reporied with cryptorchism, inguinal hernia, testicular/epididymal inflammation or hemorrhage, sperm granuloma, and testicular

neoplasms,

as the referent (OR = 1), In Vietnam service MWDs, the odds ratos
of sperm granuloma, testicular congestion/hemorrhage,
epididymitis/orchitis, and testicular degeneration were signifi-
cantly elevated, whereas interstitial cell and Sertoli cell tumors of
the testis occurred about equally in Vietnam MWDs and Viefnam-
era s (Table IV). Testicular seminoma was significantly ele-
vated in both those that died in Vietnam (OR = 2.0; 1.3, 3.0) and
those that were transferred out of Vietnam and later died at other
duty locations, from 1968 to 1973 (OR = 3.2; 1.5, 6.5) (Table V).
The excess of seminomas continued to occur in Vietnam veteran
MWDs that later died from 1974 to 1980 (OR=2.0; 1.3; 3.1) {Table
VI). Of MWDs that died from 1968 to 1980, all non-cryptorchid
MWDs diagnosed with seminoma under age 5 had served in Viet-
nam (Tables V and V1),

When categorized by military oceupation/service, ali Vietnam
service MWDs (1968-1980) except those serving with the Marine
Corps demonstrated significantly elevated ORs for seminoma
compared with Vietnam-era MWDs (Table V). Army
scout/tracker/mine detection MWDs and Navy sentry MWDs had
higher ORs than other Vietnam service MWDs, Of 18 qualified
Navy dogs, 16 served at Da Nang Port for some period of time (5
cases of seminoma; OR = 15.0, CI = 3.6, 59.3); 3 of the 16 later
served at Da Nang Afr Base, Examinatlon of those Air Force MWDs
that ever served at Da Nang Air Base showed that they, too, had a
higher OR for seminoma (OR = 3.9, CI = 1.6, 9.4) compared with
Vietnam-era MWDs.

ORs were computed for seminoma by CTZ of service with Viet-
nam-era MWDs as the referent cohort; significant ORs were evi-

TABLE IV
ODDS RATIO® FOR TESTICULAR PATHOLOGYY DIAGNOSED IN U.S. MILITARY WORKING DOGS (MWD) THAT DIED 1968-1973: ASSOCIATION
WITH VIETNAM SERVICE
Vietnam Served and Served in Vietnam/
Era Died in Vietnam Died Elsewhere
Diagnosis Cases Cases OR 95% ClI Cases OR 95% CI
Epididymitis/orchitis® 24 25 2.6 1.5-5.0 2 14 0.2- 6.2
Testlcular congestion/hemorrhage? 9 18 3.2 1.3-8.2 ] 0 0.0-38.2
Sperm granuloma 10 18 2.8 1.2-7.0 1 1.2 0.1- 95
Interstitial cell tumor 42 . 19 1.1 0.6-2.1 6 2.3 0.9- 6.0
Sertoll cell tumor 14 6 1.0 0.3-2.9 0 0 0.0- 4.0
Testicular degeneration® 98 59 1.6, 1.1-2.3 15 2.9 1.5- 65

@ Qdds ratio {OR) adjusted for age at death for intact MWDs with Vletnam service using prevalence ameng Vietnam-era MWDs (no known Vietnam service) as the

referent (OR = 1),
b Excluding cryptorchism and inguinal hernia.

€ Analysis excludes all cases reported likely to have been infected with E. canis plus those with testicular/epldidymal hemorrhage, urethritis, cystitls, pyelitis, or

progtatitis.

9 Analysis excludes all cases reported likely to have been infecied with E. cants.

€ Testicular degeneration = glant cell formation; tubular degeneration, atrophy, fibrosis; or oligospermatogenesis. Analyses excluded cases with testicular neo-
plasta, congestion and/or hemorrhage; orchitis, epldidymitis, sperm granuloma, and ehrlichiosls.
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TABLE V

ODDS RATIO? BY AGE OF TESTICULAR SEMINOMA DIAGNOSED IN U.S. MILITARY WORKING DOGS (MWD) THAT DIED 1968-1973 WITHOUT
KNOWN RISK FACTORS? FOR TESTICULAR NEOPLASIA: ASSOCIATION WITH VIETNAM SERVICE )

: Served in Vietnam/
Vietnam Era Served and Died in Vietnam Died Elsewhere
Agein
Years Cases N Cases N OR Cases N OR
1-2 0 59 0 68 0 0 4 0
3-4 0 186 3 302 © 2 26 [
5-6 3 249 14 278 4.4¢ 1] 3l 0
7-8 18 506 19 262 2.1¢ 2 37 1.5
9-10 40 468 18 130 1.7 6 22 4.0¢
11-12 13 82 0 10 0 2 5 35
13-14 1 q 0 0 0 0 0 0
Summary 2.0 Summary 3.2
{95% CI =1.3, 3.0) {95% Cl = 1.5, 8.6}

2(dds ratlo (OR) adjusted (age at death) for intact MWDs with Vietnam service using prevalence among Vietnam-era MWDs {no known Vielnam service) as the

referent (OR = 1).
b Cryptorchism, inguinal hernia.
€95% Cl excludes 1.

dent with service in each CTZ (Table VII). Evaluation of
ever/never miltary service by CTZ (i.e., analysis restricted to Viet-
nam MWDs only, with MWDs that never served In a given CTZ as
the relerent cohort) indicates significantly greater risk assoclated
with ever service in 1 Corps (the most northern CTZ) than else-
where in Vietnam (Table IX].

Discussion

Studtes of morbidity among human Vietnam veterans have been
criticized as being particularly prone to certain kinds of misclas-
sification or bias. Misclassification may result from Inaccurate

TABLE VI

ODDS RATIO® BY AGE OF TESTICULAR SEMINOMA DIAGNOSED IN
U.S. MILITARY WORKING DOGS (MWD) THAT DIED 1974-1980 WITH-
OUT KNOWN RISK FACTORS FOR TESTICULAR NEOPLASIA®; ASSO-

CIATION WITH VIETNAM SERVICE
No Vietnam
Service Vietnam Veteran
Age in
Years Cases N Cases N OR
1-2 0 16 0 0 0
34 [4] 70 [} 1} 0
56 3 130 1 3 21.2
7-8 37 409 5 28 22
9-10 143 796 23 79 1.9¢
11-12 91 383 10 26 2.0
13-14 8 25 0 0 0
Summary 2.0
{95% Cl = 1.3, 3.1)

20dds ratlo (OR) adfusted for age at death for Intact MWDs with Vietnam ser-
vice using prevalence among Vietnam-era MWDs {no known Vietnam service)
as the referent (OR = 1),

b Cryptorchism, inguinal hernta,

€95% CI excludes 1.

Military Medicine, Vol. 160, May 1995

demographic data or patient identity, missing or incomplete medi-
cal or service records, or inaccurate diagnoses, OQur recent exten-
sive review of service and medical records of MWDs has verified or
corrected the demographic and identity data of 91.2% of those
who died fn Viemam and 91,1% of those dying elsewhere, and
indicated no association between duty station and the likelihood
of an identity recording error in AFIP records.® In addition, our
ability to locate and examine archived records from the same per-
centage of Vietnam and Vietnam-era MWDs indicates that equal
care was taken to preserve records regardless of the last duty sta-
tion. Because of the standardized MWD necropsy protocol used
world-wide and the centralized histopathological examination of
tissues at the AFIP, the disease diagnoses in the MWD cohort are
not subject to criticlsms regarding the competence and consis-
tency of diagnoses that apply to some observational human stud-
fes. Furthermore, the MWD cohort is not subject to the common
criticisms of many human Vietnam veteran health studies regard-
ing the potential for biases due to the self-selection of study sub-
jeets and selective recall of disease outcomes or exposure
opportunities.

This investigation details the severe effects of the Vietnam expe-
rience on the canine testis. Ehrlichiosis appears to have been
directly assoctated with the development of epididymitis/orchitis,
testicular congestion/hemorrhage, and testicular degeneration
(which may be the sequela of the former two conditions). However,
there is little evidence that this parasitism was assoclated with the
development of testicular tumors (Table II).

After excluding MWDs likely to have been infected with E. canis,
it was found that epididymitis/orchitls, sperm granuloma, and
testicular congestion/hemorrhage were significantly assoclated
with service and death in Vietnam, but were not particularly asso-
ciated in those MWDs that were subsequently transferred to other
duty statlons outside of Vietnam before their deaths, from 1968 to
1973, After exclusion of dogs with known risk factors, testicular
degeneration was significantly elevated in both MWDs that died in
Vietnam and those that were transferred outside of Vietnam
before their deaths, from 1968 to 1973, The AFIP data do not per-
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TABLE VII

ODDS RATIO® OF TESTICULAR SEMINOMA BY MILITARY OCCUPATION® AND/OR BRANCH OF SERVICE AMONG U.S. MILITARY WORKING
DOGS (MWD) THAT SERVED IN VIETNAM, 1968-1973, AND DIED 1968-1980

Military Assigned Number 95% Confidence
Service Occupation of MWDs OR Interval
Army Sentry,%¢ 336 1.9 1.2- 5.0
Scout®, tracker or mine detection 453 3.1 1.8- 53
Air Force Sentry® 415 2.2 14 34
Navy Sentry? 18 12.7 3.2-48.0
Marine Corps® Sentry and scout combined 52 1.6 0.1-12.9
Unknown/ Unknown 56 1.4 0.3- 6.0

agdds ratio (OR) adjusted for age at death in the periods 1968-1973 and 1874-1980 for intact MWDs with Vietnam service and without a history of eryptorch-
ism or inguinal hernia using prevalence among Vietnam-era MWD (no mown Vietnam service) as the referent (OR = 1).

b oeeupalion determined from military service records.

€Thirteen identified as having performed both Army sentry and Army scout functions: they were included in each category.
dwp Navy sentry MWDs later served with the Army; five other Navy seniry MWDs later served with the Alr Force. Each MWD serving with multiple military

services were counted in each appropriate category.

¢ Records are unclear for many of the Marine Corps MWDs establishing service function: therefore, they were combined for analysis.
Jof those designated as “Unknown,” many had no service records 1o review other than AFIP necropsy data: 36 of 56 were reported less than & years of age at
death: of Lhese, 18 were awaiting assignment to an Army unit when they died of ehrlichiosis, the effects of heat stroke, or were found unfit for further service in

Vietnam.

mit an examination of risk for testicular degeneration among Viet-
nam veteran MWDs dying from 1974 to 1980, since these diagno-
ses were apparently grouped into general statements such as
“other degenerative changes were present in several organs as typ-
ically seen in older military working dogs." The current study
does reconfirm the major finding of the first MWD study, which
was subject to some misclassification of Vietnam service,! that
seminoma was significantly elevated in Vietnam service MWDs,
particularly in younger dogs (Table V and Vi)

There are no obvious sources of bias that could have led to a
spurlous finding of increased risk of testicular degeneration or
seminoma in MWDs that died in Vietnam or that served there
before dying elsewhere, There were 1o striking differences in the
demographic proflies of Vietnam service and Vietnam-era MWDs
except for the fact that the Vietnam service MWDs died, on aver-

TABLE VII

ODDS RATIO® OF TESTICULAR SEMINOMA BY CORPS TACTICAL

ZONE (CTZ)" OF VIETNAM DUTY STATION AMONG U.S. MILITARY

WORKING DOGS [MWD) THAT SERVED IN VIETNAM, 1968-1973,
AND DIED 1968-1980

95%
Number Confidence
CTZ of MWDs OR Interval
[ Corps 350 3.1 1.9-4.9
Il Corps 637 1.9 1.4-2.8
11l Corps 829 2.2 1.6-3.0
IV Corps 112 2.3 1.0-5.0

a04dds ratio (OR) adjusted for age at death in he periods 1968-1973 and
19741980 for intact MWDs with Vietnam service and without a history of
cryptorchism or Inguinal hernia using prevalence among Vietnam-era MWDs
{no known Vietnam service) as 2 referent {OR = 1).

bMWDs included In each Corps area of their service. Many, particularly U.S.
Army sentry and scout dogs, served in more than one Corps areas during mul-
tiple tours of Vietnam service; they were included in each appropriate CTZ.

age, at a younger age.® All available records were carefully
examined to identify the presence of the known risk factors for
seminoma {eryptorchism and inguinal hernia; 37% of these occur-
rences were unrecorded on the necropsy report sent to AFIP),
Interestingly, seminomas did not occur more frequently in Viet-
nam service MWDs with these risk factors than in Vietnam-era
MWDs with the same. This would argue against a prosector or his-
topathologist bias associated with tissue specimens originating
{from Vietnam,

Certain human-made chemicals were used extensively through-
out Vietnam by the U.S. military. These include the insecticide
malathion (sprayed aerially by Operation Ranch Hand for mas-
quito control and used as a dipping solution on MWDs for tick
control), tetracycline antibiotics (TCL) used as & therapeutic or
prophylactic for ehrlichiosis, and the herbicides 2,4-dichlorophe-

TABLE IX

ODDS RATIO® OF TESTICULAR SEMINOMA FOR {EVER) SERVICE BY
CORPS TACTICAL ZONE (CTZ)P? AMONG U.S. MILITARY WORKING
DOGS (MWD) THAT SERVED IN VIETNAM, 1968-1973, AND DIED

1968-1980
Ever Served
95%
Confidence
CTZ No Yes OR Interval
I Corps 959 350 1.7 1.03-2.8
1t Carps 672 637 0.8 0.5 ~1.83
IIl Corps 480 829 1.2 0.7 -1.8
IV Corps 1197 112 11 05 2.3

aQdds ratio (OR) adjusted for age at death in the perlods 1968-1973 and
19741980 for intact MWDs without histary of eryptorchism or Inguinal her-
nia: non-service in cited Corps area used as the referent {OR = 1}

b \MWDs fncluded in each Corps area of thelr service; many, parttcularly U.S.
Army sentry and scout dogs, served In more than one Corps areas during their
muitiple tours of Vietnam service.
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noxyacetic acid (2,4-D), 9,4,5-trichlorophenoxyacetic acid {2,4.5-
1), and picloram. Two extensively appiied herbicide mixtures,
Agent Orange and Agent White, were sprayed aerially over Viet-
nam by Operation Ranch Hand. Agent Orange was also applied by
rotary aircraft, riverine craft, truck-mounted spray booms, and
individual backpack sprayers. It was composed of a 1:1 mixture of
the n-butyl esters of 2,4-D and 24,5-T; Agent White was com-
posed of 4:1 mixture of the tritsopropanclamine salt of 2,4-D and
picloram. The toxic compound 2,3,7.8-tetrachlorodibenzo-p-
dioxin (TCDD)'? was a manufacturing contaminate of 2,4,5-T'3
and was reported in at least one Instance in 2,4-D,1 Several other
chlorinated dibenzodioxins other than TCDD are known to have
contaminated 2,4-D.1®

All of these chemicals have been reported to be toxic to the tes-
tes of laboratory animals or humans.’ Malathion has been
demonstrated to cause testicular atrophy and damage to the sem-
iniferous tubules in laboratory rats.!16 Testicular degeneration of
one form or another has been linked to (1) exposure to phenoxy
herbicides and/or dioxin in six different laboratory species,! (2)
exposure to picloram in laboratory mice,! and (3) agricultural
exposure to 2,4-D in men.!?

The toxic effects of TCDD on the male reproductive system are
becoming better understood, In utero and lactational exposure
demasculinizes and feminizes male rats.'® Sexually mature male
laboratory rats fed TCDD in small amounts show dose-related
decreases in serum testosterone and sex organ weights that are
not explained by hypophagia associated with such experiments, ¢
Subsequent research has shown that TCDD affects pituitary
responsiveness to testosterone and alters the regulation of
pitultary responsiveness to pituitary gonadotropin-releasing
hormone.2

Studies in USAF Vietnam veterans who participated in Ranch
Hand spraying operatlons showed serum dioxin was significantly
associated with “decreased” testicular size; in contrast, serum tes-
tosterone levels were only weakly assoclated with serum dioxin2!
However, a recent investigation of serum hormone levels In US.
chemical workers with work-related exposure to TCDD demon-
strated that current serum dioxin level was positively and signifl-
cantly {p < 0.05) related to serum luteinizing hormone level and
serum follicle-stimulating hormone level and inversely related to
total testosterone level, The authors concluded that these results
support the animal literature in which dioxin-related effects have
been observed in the hypothalamic-pituitary-Leydig-cell axis and
on testosterone synthesis.?? Testicular degeneration, including
impaired spermatogenesis, and the development of germ cell neo-
plasms [e.g, seminoma, embryonal carcinoma) are consdered to
share common environmental or genetic etiologic risk factors in
m8n‘23.24

It is likely that most Vietnam service MWDs were exposed to
malathion and many to TCL. Beginning in late 1968, Vietnam ser-
vice MWDs were frequently dipped in a 0.5% solution of malathion
for tick control, generally once or twice a month, and many Army
MWDs routinely received TCL. Similarly, U.S. Army MWDs serving
on Okinawa were dipped for tick control in a 1% solution of mala-
thion, usually once a month, and also often received TCL. How-
ever, medical records indicate that USAF MWDs serving on Oki-
nawa apparently were never dipped nor received TCL routinely,
The age-adjusted OR for seminoma in Army MWDs serving on
Okinawa (10 seminomas diagnosed in 194 MWDs) is 1.3 (0.4, 4.1)
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compared to USAF MWDs serving on Okinawa (7 seminomas diag-
nosed in 118 MWDs). Although the Okinawan MWD malathion
dose exposure Is not exactly the same as that for Vietnam service
MWDs, this analysis suggests that malathion and TCL are
unlikely to be solely responsible for the elevated risks observed
among Vietnam service MWDs,

There is no similar method to evaluate the possible contribution
of herbicide exposure to the increased risk of seminoma and tes-
ticular degeneration in Vietnam MWDs, As is the case with similar
studies in humans, it must be considered that every Vietnam
MWD had the opportunity for exposure to herbicides: however,
documentation of aclual exposure and accurate assessment of
exposure levels is difficult. Each MWD occupation appears to beat
significantly Increased risk, as does “ever” service in each CTZ
(Tables VII and VIII), However, U.S. Army scout/ tracker/mine
detection MWDs exhibited the highest risk, possibly in keeping
with greater exposure opportunities while working in the fleld
compared to other MWDs limited to sentry duty at locations typl-
cally not defoliated by Ranch Hand operations, although other
possibilities of exposure remain to be determined.

It has been reported that phenoxy herbicides are excreted rap-
idly in urine, exiting the dog within 24 hours of exposure to grass
treated with 2.4-D? and with a half-life of 77 hours after oral
administration of 2,4,5-T.28 A recent more detailed study, how-
ever, has shown that 2,4-D applied to fenced residential lawns in
the U.S. leads to detectable urine 2,4-D levels in exposed pet dogs
for up to 14 days after application.?? Thus, given the likely work
exposures of Vietnam service MWDs, certainly some would have
been subjected to virtually a continuous body burden of 2.4-D
throughout their Vietnam tours of service. In addition, dioxin is
lipid soluble and as such may be stored in body fat for an esti-
mated 7-year half-life (TCDD) In one human study,?* and 10-14
years in another study,2® the former being lifetime exposure fora
MWD,

Although elevated risks for seminoma were assoclated with ser-
vice in each of the Corps areas of Vietnam, it Is noteworthy that
the risk in MWDs appeared to be highest in | Corps, the Corps
area for which elevated risks have been observed for varlous
human cancers in studies of Vietnam veterans conducted by the
Centers for Disease Control**-32 and others,# To the limited
extent that we could examine specific duty stations within the
Corps areas (MWDs served multiple tours of duty, often changing
duty stations with each tour, particularly with the Army), service
in Da Nang, both at the Air Base and the Port, appeared to be
assoclated with higher risk for MWDs compared to other Vietnam
duty stations. The Port of Da Nang was the entry, storage, and exit
polnt in [ Corps for herbicides transported in 55-gallon barrels,
and Da Nang Alr Base was the point of origin of Operation Ranch
Hand flights in I Corps.35 The reason for the overall higher risk in
I Corps is unclear, however, and warrants further investigation.

In summary, after correcting for misclassification of Vietnam
service known to exist in the previous study,-* and after identify-
ing and controlling for other known risk factors for canine testicu-
lar pathology,* we reconfirm that military service in the Republic
of Vietnam was associated with significantly increased risk of tes-
ticular seminoma and, independently, testicular degeneration in
U.S. military working dogs. As noted previously,'2 human studies
of Vietnam veterans have observed similar significant excesses of
testicular degeneration and testicular cancer. The current study
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identified a greater risk for canine seminoma associated with ser-
vice in I Corps and inconclusive evidence that the Da Nang area
may be assoclated with particularly high risk. Further investiga-
tions are under way to study other disease conditions related to
MWD service in Vietnam and to explore the possibility that testic-
ular tumors in the MWD may be a blologic marker for particular
exposure to environmental hazards,
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We verified and corrected inaccuracies in descriptive profile
information on military working dogs (MWDs) that died from
1965 to 1980 and were reported in the Armed Forces Institute
of Pathology Registry of Veterinary Pathology. Using other
available military records, we determined which dogs served in
Vietnam, Identified were 3,895 MWDs with a unique identity
tattoo that served in Vietnam, of which 2,389 served exclu-
sively with U.S. military forces and died in Vietnam, Another
479 Vietnam veteran MWDs completed their service elsewhere,
This overall effort resulted in signalment corrections, gener-
ally age at death, in 21% of the Registry MWD accessions dur-
ing the study period. The improved definition and characteriza-
tion of the Vietnam cohort will lead to greater precision in epi-
demiologic investigations of the health effects from the Viet-
nam experience in U,S. military working dogs.

Introduction

Reccntly we undertook a tumor morbidity study of U.S. mili-
tary working dogs (MWDs) that died between 1968 and
1978 and whose necropsy tissue specimens were reviewed his-
topathologically by the Armed Forces Institute of Pathology
{AFIP).! This investigation detected a significant excess of testi-
cular neoplasms both in those MWDs that died in Vietnam
from 1968 to 1973, and in 199 known Vietnam veteran MWDs
that were repatriated to the U.S. or sent elsewhere and subse-
quently died from 1974 to 1978 when compared to other MWDs
dying in the continental United States (CONUS) during the
same time periods. We then evaluated Vietnam military service
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as a risk factor for testicular cancer among human cancer pa-
tients treated at three Washington, D.C., area hospitals from.
January 1976 to June 19812 We found a significant, 2-fold
increased risk of testicular cancer associated with service in
Vietnam, and as in the MWD study. a greater increase in risk
was seen in younger patients,}.2

Studies of possible adverse health effects associated with
Vietnam service in the MWD population are of great potential
value, The AFIP Registry was not constructed, however, to
serve as a primary data resource for epidemiologic studies, An
Important limitation of the Registry is that the only recorded
duty station of military service is that at the time of death.
Many dogs with Vietnam service died at duty stations other
than Vietnam, such as Okinawa, where many U.S. Army sen-
try dogs that served in Vietnam were reevaluated and retrainec
from 1968 to 1973.3 In this paper we report the resuits of an
extensive effort undertaken to ascertain as completely as pos-
sible the cohort of MWDs with Vietnam service, and to verify
signalment (year of death, age, breed, and sex {including intact
or castrated]) for all MWDs recorded in the AFIP Registry frorm
1965 to 1980, plus the fate of other MWDs whose tissues were
not subjected to histopathological examination.

Our investigation also identifled MWDs that served in and
left Vietnam alive, and died at other duty stations during the
years 1974 to 1980 {1980 was the last year {n which Vietham
veteran MWDs were identified among the necropsy sets evalu-
ated by the AFIP), Lastly, certain limitations of the AFIP Regis-
try data related to completeness of pathology reporting from
1974 to 1980 were identified. These limitations and their impli-
cations for future epidemiologic research are delineated.

Materials and Methods

The AFIP Registry of Veterinary Pathology is computerized
and contains, by accession number, histopathologic evalua.-
tions on the necropsy specimens of at least 6,454 MWDs that
died worldwide from 1965 to 1980, Standardized submission of
tissues taken at necropsy of MWDs began in late 19,§"7. The
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Registry also contains signalment obtained from the necropsy
report that accompanies each submissfon of tlssue speci-
mens.* This descriptive profile should include a unique alpha-
numeric tattoo identity (ID), name, age, sex, breed, date of
death, circumstances of death, and site of the necropsy (coun-
try or state); however, some of these data were occasionally
omitted.

Additional records were required to ascertain Vietnam ser-
vice in MWDs dying outslde of Vietnam, to validate signalment,
and to correct or complete faulty entries (e.g., incorrect or miss-
ing age, sex, and tattoo ID), Accordingly, we obtained access to
(3) roll microfilm copies.of >400.000 frames of archived mill-
tary and medical records pertaining to.,575 individual MWDs
that served and died worldwide from 1985 thrangh 1978 and
microfiche coples of the same types of records for 199 MWDs
thatdled from 1979 tg 1980, (2) microfiche coples of the Sentry
Dog Record Card for approximately 10,000MWDs that entesed

, and (3) the “Preston
Brand" lo 7
at the Department of Defense Military Working Dog Agency,
Lackland AFB, Texas, The Sentry Dog Record Card {AF Form
323: Dec 60, Jan 64, Feb 69} was Initiated on each MWD at
procurement and supposedly contained the dog's name, date of
birth, assigned tattoo ID, unit assignments, and often informa-

tlon on final disposition. The Preston Brand log hook contained
the tattoo ID {typically containing one alphabetic and three
numerlc characterg] assigned to each MWD by the Military
Working Dog Agency, plus the dog's name and date of procure-
ment, We also abstracted information from (1) military corre-
spondence, identifying by name and tattoo 1D, 861 MWDs
whose blood was drawn for laboratory analysis in Vietnam or
Okinawa following service tn Vietnam,58 (2) field and patholog-
lcal reports on 1565 MWDs whose necropsy specimens were his-
topathologically reviewed by the Division of Veterinary Pathol-

ogy. Walter Reed Army Institute of Research (WRAIR), during
a period of intense workload {1968-1969) at the AFIP, and (3)

Working Dogs with Vietnam Service

related material pertaining to Vietnam that included individual
identification of MWDs,7-9

AFIP records were matched by tattoo ID to other types of |

records, and the signalment was verified by hand against roll
microfilm and microfiche reference sources. Service in Viet-
nam was determined by reviewing unit assignments, by docu-
mentation of medical examinations, vaccinations, or medical
treatment in Vietnam, or by indications of travel into Vietnam
or out of Vietnam to a subsequent duty station, Tattoo ID, duty
stations, service units, and disposition or cause of death were
abstracted for all MWDs identified from available sources. in-

cluding those with no entry in the AFIP Registry. The Preston®

Brand log book resolved 41 discrepancies between tattoo ID
and dog names on AFIP entries {e.g., incomplete IDs or IDs
with characters transposed or incorrectly transcribed). On rare
occasions when age at death was missing for MWDs in the
AFIP Registry and could not be clarified using other sources of
data, age at death was estimated by assuming dogs were 1.5
years of age at procurement,

Results

Service in Vietnam was documented for 3,895 MWDs. of
which at least 1,027 were initially or ultimately turned over to
the Armed Forces of the Republic of Vietnam (ARVN] (Table I).
Once these animals became the property of ARVN forces, med-
cal and service records ceased to be maintained by U.S. person-
nel. Of the remaining 2,868 MWDs that served exclusively with
the U.S, Forces in Vietnam, 479 were transferred out of Viet-
nam to complete thefr military service elsewhere. Of the 2,389
that completed their service in Vietnam, 1,311 were necropsied
with subsequent histopathological evaluation. Of the remain-
ing 1,078 MWDs, the majority either had an unknown fate or
died due to hostile action or other sudden death conditions, so
that thelr bodles either were not recovered from the field or

TABLE]
UNIQUELY IDENTIFIED U.S, PROCURED MILITARY WORKING DOGS THAT WERE TRAINED AND SERVED IN THE REPUBLIC OF VIETNAM#

Served with U.S. Forces Served with RVN Forces®
Service and Service In RVN, MWDs Sent Transferred from
Disposition Disposition Direct lrom U.S. Armed Forces
Yeart inRVN Elsewhere the US. Serving in RVN
1965 14 0 0 0
1665 155 2 68 0
1967 187 14 87 0
1968 . 400 29 85 0
1969 527 103 249 9
1970 456 25 147 169
1971 355 2 0 57
1872 272 57 0 88
1973 23 37 0 68
1974-1980 na 190 na na
Total, 2,389 479 636 391

“RVN = Republic of Vietnam; MWD = military werking dog: na = not applicable.

bYear determined by date of last recorded available Information,
“MWDs were known to be alive in the Year noted.
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TABLE Il
OUTCOME OF 2,389 TRAINED U.S. MILITARY WORKING DOGS THAT SERVED EXCLUSIVELY WITH U.S. FORCES AND ARE NOT
KNOWN TO HAVE BEEN TRANSFERRED OUT OF VIETNAM
Armed Forces Institute of Pathology Histopathological Necropsy Review
No (N = 1,078) Yes(N = 1.31])
Losses Died Death Losses Died Death
Due to Died of Dueto Dueto Died of Dueto
Fate Hostile of Heat Other Hostile of Heat Other
Year Unknowne Action® GDV* Stroke Causest Actione GDV Stroke Causes
1965 0 0 0 4 8 0 0 0 2
1966 108 7 3 4 29 4] 0 0 4
1967 88 28 0 11 56 0 Q 0 4
1968 107 56 4 12 82 7 4 [ 122
1969 42 60 3 15 55 11 2 9 330
1970 41 56 3 6 36 16 9 8 281
1971 28 18 1 0 16 9 1 2 280
1972 66 0 3 0 17 1 2 1 182
1973 3 0 0 0 2 0 0 0 18
Total 483 225 17 52 301 44 18 26 1228

“Includes 19 MWDs missing in action.

"Composed of 221 killed in action and 4 wounded in action that died due to injury.

“GDV = gastric dilaiation-volvulus syndrome.
“Includes deaths due to natural or unknown causes and euthanasia.

*Composed of 29 killed in action and 15 wounded in action that dicd duc to Injury.

became too decomposed in the tropical climate to permit effec-
tive histopathologic evaluation (Table 1),

Losses due to hostile action accounted for the death of at
least 269 MWDs employed by U.S. Forces between 1965 and
1972. Losses for the Army, Navy, and Marine Corps by Corps
Tactical Zone for 1968 to 1972 are shown in Table I {data on
USAF sentry dog unit strength were not avallable for 1968 to
1972). Typically, the highest yearly death rates from hostile
action were seen in 1 Corps.

Heal prostration was the second-leading cause of sudden
death for MWDs serving in Vietnam, accounting for 78 deaths.
The mean ages at death were similar for dogs dying of heal
prostration and for dogs killed in action (KIA), except for 1965
and 1966, during which years dogs dying of heat prostration
tended to be older (Table IV). '

Of the 479 Vietnam veteran MWDs who left Vietnam, 25
were given away to local law enforcement agencles or private

individuals in the U.S. Another 49 MWDs had unknown dispo-
sition. but it is likely that these too were similarly transferred.
The remaining 405 Vietnam veteran MWDs died {n U.S. mili-
tary service. Of these, 352 (87%) were necropsied and under-
went histopathologic evaluation by AFIP (Table V).

Almost alf of the MWDs used by the U.S. that ended their
service from 1968 to 1973 were purebred or phenotypic Ger-
man shepherd dogs. Notable exceptions were 64 Labrador or
golden retrievers used in Vietnam as trackers and 45 other
retrievers that served elsewhere. Examination of sex ratio
showed that 93.9% of MWDs dying in Vietnam were males,
compared to 94.0% of MWDs serving and dying elsewhere, The
only striking profile difference between Vietnam service MWDs
and those serving elsewhere was age at death. MWDs dying in
Vietnam were significantly younger at death than MWDs dying
at other duty stations (Table VI).

Vietnam veteran MWDs were found to have been dispersed

TABLE III

LOSSES DUE TO HOSTILE ACTION« BY CORPS TACTICAL ZONE AMONG COMBINED U.S. ARMY. NAVY, AND MARINE CORPS
MILITARY WORKING DOGS, 1968-1972

1 )] I v

Year Corps % Corps % Corps % Corps % Total® %
1968 24/356 6.7 71328 2.1 16/483 31 71101 6.9 59/1268 4.7
1969 28/314 89 171285 6.0 18/422 4.3 4/61 6.6 68/1082 6.3
18970 40/405 9.9 131338 3.8 121363 33 0/18 0 7211124 6.4
1971 211234 9.0 3149 2.0 27127 1.6 0na 0 277523 5.2
1972 1710 100 022 0 0/101 0 0/9 0 17142 0.7
Summary 114/1319 88 40/1122 36 47/1496 3.1 11/202 54

“Killed in action or wounded In action and dled due to Injury (including euthanasta): 1968 denominator based on mean annual authorized unit strength by
Corps area;20 1969-1972 denominators based on mean annual unit strength determined {rom blood sample slatistics.6

Includes 15 killed In action whose Corps service arca at death Is unknown.
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throughout the military system (Table VII). All of those finish- by South Korea, which received replacements on occasion
ing their career in CONUS were originally among the 190 re-  from the sentry dog retraining program on Okinawa,

patriated animals flown to the U.S. in 1971 0 1972.1 plus an Air Of the 497 MWDs that‘ died in Okinawa and whose tissues
Farce sentry dog returned to the U.S. in 1967 because of his  underwent histopathologic review at AFIP, 92% had medical
valor.8 The majority of those dying outside of Vietnam from  and service records complete enough to verify prior Vietnam
1968 to 1973 had Okinawa as their last duty station, followed  service, Compared to other MWDs dying on Okinawa, those

TABLEIY
AGE OF U.S. MILITARY WORKING DOGS THAT WERE KILLED IN ACTION OR DIED FROM HEAT PROSTRATION IN
DISTRIBUTION BY YEAR AND MEAN AG "THE REPUBLIC Or vTiER)
Killed In Actlon or Wounded
in Actlon and Died of Injuries Died of Heat Prostration
Mean Standard Mean Standard

Year N Age Error® N Age Ermror
1965 0 4 5.3 (1.08)
1966 7 2.7 {0.57) 4 53 (1.38)
1967 28 2.5 ©.17) 11 2.4 (0.15)
1968 63 36 - {0.19) 18 35 {0.29)
1969 7 33 {0.16) 24 33 {0.23)
1970 72 39 {0.14) 14 40 {0.39)
1971 27 40 (0.22) 2 5.0 {1.00)
1972 1 40 i 1 8,0
1973 0 0
Total 269 3.5 (0.08) 78 36 (0.18)

“Includes those serving with US. Army, Navy, Air Farce, and Marine Corps units.
*Standard error of the mean,

TABLEYV

OUTCOME OF 479 U.S. MILITARY WORKING DOGS THAT SERVED IN VIETNAM AND ARE KNOWN TO HAVE
ENDED THEIR MILITARY SERVICE ELSEWHERE

Armed Forces Institute of Pathology Histopathological Necropsy Review
No(N = 127) Yes (N = 352)
Died Death Death
Died of Dueto Died Died of Dueto
Gave Fate of Heat Other of Heat Other
Year Away Unknown GDVa Stroke Reasonsh GhV Stroke Reasons
1965 0 0 0 0 0 0 0 0
1966 0 0 0 0 2 0 0 0
1967 0 0 0 1 1 1 0 11
1968 0 0 0 1 7 0 1 20
1969 0 39 0 0 10 1 1 52
1970 0 0 0 0 2 0 0 23
1971 5 0 0 1 1 0 0 15
1972 10 9 0 0 2 0 0 36
1973 7 0 1 0 8 0 0 23
1974 2 1 0 0 1 3 0 23
1975 1 0 1 0 3 2 0 31
1976 0 0 0 0 3 0 0 46
1977 0 0 0 0 2 1 0 28
1978 0 0 0 0 3 0 1 17
1979 0 0 0 0 2 0 0 13
1980 0 0 0 0 3 0 0 3
Tatal 25 49 2 3 48 8 3 341

o v

GDV = gastric dliation-volyulus syndrome.
PIncludes deaths due to natural or unknown causes and eiithanasia.

“Represents 39 of 124 military working dogs (MWDs) whose blood was drawn in Okinawa to test for erhlichiosts, following transfer from Vietnam between July
14and September 18, 1969; the fate of the rematning 85 Vietnam service MWDs is known,

Military Medictne, Vol. 159, November 1994




Working Dogs with Vietnam Service

673

TABLE VI

MEAN AGE AT DEATH BY LAST DUTY STATION FOR THE NECROPSY POPULATION OF TRAINED U.S, MILITARY WORKING DOGS ARCHIVED IN THE
ARMED FORCES INSTITUTE OF PATHOLOGY NECROPSY DATA REGISTRY, 1968-1980

1968-1973 1974-1980
Mean Standard Mean Standard

Duty Station N Age Errora N Age Error
Republic of Vietnam 1,303 5.7 (0.06)
Vietnam veteran MWDs that died elsewhere 172 6.5 {0.18) 168 94 {0.11)
Continental U.S. 844 71 {0.09) 1,020 9.1 (0.07)
Okinawa 384 7.1 (0.14) 181 89 (0.16)
South Korea 269 7.8 (0.12) 316 9.2 {0.11)
West Germany 172 1.8 (0.15) © 192 8.6 {0.16)
Thailand 117 6.9 017 163 85 {0.11)
Japan 86 B4 {0.21) 55 9.6 (0.29)
Philippines 82 7.0 021} 189 8.7 {0.13)
All others combined 123 1.1 {0.18) 128 8.0 (0.20)

#Standard error of the mean,

TABLE VIT

DISTRIBUTION OF KNOWN VIETNAM VETERAN U.S. MILITARY
WORKING DOGS BY LAST DUTY STATION ARCHIVED IN THE ARMED
FORCES INSTITUTE OF PATHOLOGY NECROPSY

DATA REGISTRY, 1968-1980 4
£ »
1968-1973 1974-1980
Duty Station Na % N %

Okinawa 115/499  23.0 14/195 72 -
South Korea 37/306 12.1 27/343 79
Philippines 2184 23 141203 6.9
Continental U.S. 15/859 L7 9mnr 81
West Germany 21174 1.1 61198 3.0
Thailand 1118 08 5/168 3.0
Japan 0/86 0 0/55 0
All others combined 07123 0 5/133 38

“Denominator Is number of AFIP necropsy submissions from duty station;
numerator is the number of these submisslons from MWDs that served in
Vietnam.

with Vietnam service were typically younger at death in 1968
and 1969, but older at death thereafter (Table VIII).

Of all 1965 to 1980 AFIP Registry MWD file accessions, 21%
had their signalment changed based on review of other re-
cords. Of the submissions from Vietnam, the descriptive profile
in 29% of the AFIP records required changes; most (87%) in-
volved the addition of a missing age at death or correction of
the listed age at death (possibly the prosector did not always
have access to an animal’s field service record at the time of
necropsy). Of submissions from outside of Vietnam, the profile
data in 19% of AFIP records required changes, with 72% of
changes also involving a missing or incorrect age at death, The
tattoo ID as supplied or corrected in 223 necropsy accessions,
19% of which Involved MWDs dying in Vietnam. Another 15
necropsy accesslons were identified as having an incorrect
tattoo ID that could not be corrected using available records; 5
of these were submissions from Vietnam units. A total of 126
AFIP accessions were identified as belonging to dogs that failed
entrance training and were rejected from the military working
dog program,

Medical and service record matches to AFIP necropsy rec-
ords were found for 91.2% of MWDs dying in Vietnam and
91.1% of MWDs dying elsewhere from 1968 to 1973. Thus, care
In handling and archiving military service and medical records
does not appear to differ for Vietnam MWDs compared to other
MWDs. Fifty-five cases were discovered on roll microfilm in
which the AFIP sent a letter to the unit veterinarian confirming
receipt (accession number provided), review, and histo-
pathologic evaluation of submitted specimens from their
MWD, but the accession number and pertinent data were not
captured on the computerized AFIP flle. These 55 instances
appear to be random omissions (2 of the 55 were for Vietnam
MWDs), and the data obtained from the microfilm were added
to our working AFIP necropsy file. Another 8 MWDs had
WRAIR pathology reports not captured in the AFIP registry (3
were Vietnam MWDs). These 8 records were also added to our
working AFIP necropsy file. Tables [ to VIII include these 63
additional records.

_ Detalled review of pathology reports revealed additional lim-
itations of the AFIP Registry data related to {nvestigations of
certain outcomes In dogs dying from 1974 to 1980. Beginning
in mid-August 1976, most AFIP histapathological reports con-
tain summaries of more mundane [indings commonly ob-
served in aged animals using general statements such as
“aging changes of little significance were also present in sev-
eral other organs,” or “other common but inconsequential
changes were present in various organs.” Diagnoses that were
incorporated as examples in some summaries (but that were
usually not specified {ndividually) included testicular degener-
ation, cystic glandular hyperplasia of the prostate, glandular
atrophy of the prostate, nodular hyperplasia of the adrenal
gland, and cysts of the thyroid and parathyroid glands. Be-
cause of uncertainty regarding exactly which of these diag-
noses were made in individual MWDs whose records contain
such summary statements, these outcomes may be difficult to
study in dogs dying from 1974 to 1980,

In March 1978, a policy change was instituted whereby his-
topathologlcal examination was made only on tissue sets from
dogs that died unexpectedly, died of unknown cause, or whose
death or tissue specimens were of special interest to the prosec-
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TABLE VIII

' TARY WORKING DOGS THAT DIED IN OKINAWA FROM 1968 TO 1973 AND WHOSE NECROPSY FINDINGS ARE
PRIORSERVICE HISTORY %lé}?l\l}/gglﬂ‘l THE ARMED FORCES INSTITUTE OF PATHOLOGY NECROPSY DATA REGISTRY

Records Indicate Vietnam Unknown Service History Prior to
No Vietnam Service Veteran MWDs Death in Okinawa
Mean Standard Mean Standard Mean Standard

Year N Age Errore N Age Error N Age Error
1968 56 7.8 (0.28] 21 4.5 {0.55) 25 6.0 {0.63)
1969 63 6.6 {0.32) 52 5.8 (0.31) 2 8.0 {1.00)
1970 70 6.1 {0.41) 14 7.1 0.77) 7 9.0 (0.31)
1971 74 79 [0.34) 8 84 (0.82) 2 11.0 (0}
18972 45 1.5 {0.36) 17 8.1 {0.37) 0
1973 38 7.8 (0.28) 3 6.3 0.67) 2 9.0 {0)
Total 346 7.1 {0.15) 115 6.2 {0.24) 38 7.1 (0.43)

aStandard error of the mean.

tor. Thus, epidemiological studies of dogs dying after 1978 may
be subiject to selection bias. This policy change also affected at
least 94 sets of submitted necropsy specimens from MWDs
dying from 1977 to 1981, none of which received histo-
pathologic evaluation, Three of these tissue sets were from
Vietnam veteran MWDs. It is not known how many tissue sets
were never submitted following the policy change in March
1979. MWDs dying in the period from 1974 to 1980 but whose
submitted necropsy specimens were not examined due to the
policy change will be excluded from further consideration for
inclusion in epidemiologic investigations of cancer.

Discussion

" Qur original study of MWDs identified 18 dogs in the AFIP
Reglstry with Vietnam service that died putside of Vietnam
between 1968 and 1973.! The present investigation has identi-
fied another 154 MWDs in the AFIP Registry, with most having
OKinawa as thelr last duty station, Furthérmore, we previously
were able to identify 96 MWDs in the AFIP Registry with Viet-
nam service that died subsequent to 1973; the present study
has increased this number to 168 (Tables VI and VII). These
improvements in the classification of MWDs that served in
Vietnam will lead to greater precision in studies in the future.

In spite of the extensive review of military and medical re-
cords, it is certain that this work still represents an under-
reporting of the actual number of MWDs that served in Viet-
nam. We suspect that most of the underreporting affects the
period 1965 to 1967, before military regulations required stan-
dardized necropsy tissue specimen submission to AFIP on all
MWDs dying from any cause anywhere in the world. Coples of
military and medical records archived on microfilm for this
period identified only 11 Vietnam service MWDs; another 9
Vietnam service MWDs have necropsy evaluations in the AFIP
file. The remaining 336 Vietnam service MWDs reported for
1965 to 1967 {Table I) were identified from microfiche coples of
Sentry Dog Record Card or military related correspondence.

It has been reported that about 350 sentry dogs were in
service with U.S. Army and Marine Corps units in Vietnam in
1965 to 1966,1° and that 36 U.S. MWDs were killed by hostile
fire In 1966.} Our {nvestigation identified only 7 MWDs that
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died due to hostile fire in 1966 (Table 1I). Whether or not the
remainder are among the 108 identified as “fate unknown"
(Table II) is speculative. It should be reiterated that for a MWD
to be countable for our study purposes, it must be identified by
a valid unique tattoo ID. After our review, 95 MWDs with ne-
cropsy evaluations recorded in the AFIP Registry from 1965 to
1980 remain with no listed tattoo identity. Three of 14 submit-
ted by Vietnam prosectors were during 1965 to 1967. None of
the 95 MWDs are included in Tables I to VIIL

The current investigation led to additions or corrections to
21% of the signalment in the AFIP necropsy records under
consideration, Most of the changes invelved the addition or
correction of the age at death. The age changes were largely the
result of a standardization in calculating age at death, which
usually added or subtracted 1 year to the reported age in the
AFIP Registry. We chose to consider a MWD born in January of
year 1 and dying in December of year 2 as 2 years old at death.
The same criterion was applied to the signalment of all MWDs,

The first MWDs for support of U.S. operations arrived in
Vietnam on July 17, 1965, The first recorded death was due to
heat stroke on July 18; the second recorded death was due to
accidental electrocution on August 6, 1965. The third death
was reported on October 2, 1965, again due to heat stroke fn a
MWD that arrived on September 30, The buildup of MWDs
continued through 1968; the number stayed relatively level
through 1970, then diminished with the implementation of the
Vietnamization Program. Records show that the last three
MWDs to die in Vietnam died on February 16, 1973, The last
known U.S. MWD in Vietnam was reported to either have been
stolen or have “run off” on March 3, 1973, while assigned for
duty to military police involved in customs investigation.

Hostile action in Vietnam accounted for at least 269 deaths
of MWDs; tissue specimens were not available for review by
AFIP for 84% of these dogs. Half of these KlAs were the result
of tripping explosive "bobby traps” or stepping on land mines,
often sparing the life of the handler. The animal’s body usually
was not recovered. Sudden death, however it occurred in the
field, including heat stroke or gastric dilatation-volvulus syn-
drome, often resulted in an autolytic cadaver due to the high
ambient temperature, thus rendering the organ tissues unsuit-
able for histopathologic evaluation, Military policy in Vietnam
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was that animals dead for more than 8 hours and not kept
under refrigeration were to be necropsied, but tissue speci-
mens were not to be submitted for histopathologic evalua-
tion.12

A number of other deaths (N = 301) in which tissues were
not, or could not be, histopathologically evaluated were the
result of (1) field mishaps {e.g., vehicular accidents), (2) deaths
occurring between work shifts resulting in cadaver decomposi-
tion before discovery, (3) lost or misplaced tissue specimens, (4)
missing paperwork or mixing of two sets of specimens to-
gether, or (5} a lack of fixation solution to preserve specimens
prior to shipment, That tissue specimens from 69% of account-
able deaths in Vietnam were successfully reviewed by AFIP is
remarkable. There is no evidence, other than that presented, to
suggest that cause of death played a role in the likelihood of
specimen collection and the opportunity for subsequent histo-

- pathologic evaluation.

The causes of death in MWDs are as numerous as those in
pet animals, with additional hazards related to occupation,
duty location, and exposure to man-made chemicals associ-
ated with wartime conflict (e.g., C4 pofsoning, malathion poi-
soning).13-14 Many MWDs, particularly those 5 to 6 years of age
and older, underwent euthanasia because of ineffectiveness re-
lated to hip dysplasia, arthritic conditions, unacceptable dispo-
sition (e.g., gun shy or too vicious), or loss of stamina.* All of
these conditions may have been more acute and could have led
to a greater likelihood of earlier death in the wartime environ-
ment of Vietnam compared to that at other duty stations. How-
ever, none of these conditions are known to be associated with
an increased risk of neoplasia per se.

Studies of human health effects related to Vietnam service
have sometimes been criticized for relying on patient self re-
porting, or for inconsistent or questionable diagnostic compe-
tence. Neither criticism is applicable to MWD studies based on

the AFIP Registry. Previous questions regarding identification
of MWDs with Vietnam service and the validity of their signal-
ment have now been resolved to the extent possible by avall-
able means. Subsequent MWD studies will involve cohort com-
parisons of dogs with Vietnam service to those without
Vietnam service and case-contro! studies evaluating exposure
variables identiffable from medical and service records. The
companion dog has served as a surrogate for human disease
development in a number of past situatlons.!s-12 Those MWDs
that served in Vietnam as scouts, trackers, sentries, mine de-
tectors, or tunnel explorers may continue to serve as sentinels
for related health effects of the Vietnam experience in U.S. mili-
tary personnel with similar exposures.
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Excess of Seminomas Observed
in Vietnam Service U.S. Military
Working Dogs

" Howard M. Hayes,* Robert E.

Tarone, Harold W. Casey,
David L. Huxsoll

During the Vietnam War, US military
working dogs served with their compan-
ion dog handlers in close proximity,
sharing common exposures to war-re-
lated activity, many zoonotic infectious
agents, chemical pesticides, phenoxy
herbicides, and extensive use of thera-
peatic drugs. To gain insight into the
effects of the Vietnam experience, we
investigated the occurrence of neo-
plasms in military working dogs based
on standard necropsy examination by

the Armed Forces Institute of Pathol--

ogy. We observed that these dogs expe-
rienced significant elevated risks for tes-
ticular seminoma and, independently,

~ testicular dysfunction. Experimental

evidence shows testicular dysfunction
and impaired spermatogenesis in labo-
ratory animals exposed to phenoxy her-
bicides, dioxin, or tetracycline, an anti-
biotic used extensively in military

* working dogs in Vietnam. Because an

unexplained significant decrease in

sperm quality in Vietnam veterans has

been observed by the Centers for Dis-
ease Control, further research is war-
ranted if we are to clarify military ser-
vice in Vietnam as a risk factor for
testicular dysfunction. The testis should
be made a priority site in the study of
Vietnam experience-related cancers. [J
Natl Cancer Inst 82:1042-1046, 1990]

US military working dogs (MWD)
proved to be sentinels for the presence of
zoonotic infectious agents in their military
dog handlers in southeast Asia (/,2). Be-
cause the dog has been demonstrated to be
a useful indicator of carcinogenic risk to
humans (3-5), examination of the occur-
rence of neoplasia in MWDs serving in
southeast Asia may be useful in an assess-
ment of whether service in Vietnam led 10
increased cancer risk in humans. To deter-
mine if service in that country led to

increased cancer risk in dogs, we com-
pared their experience with that of MWDs
that served in the continental United States
(CONUS) during the same time.

Materials and Methods

During the Vietnam coaflict, MWDs
were purchased by the US government
from private citizens. Most of these ani-
mals were phenotypic German shepherds,
although occasionally other breeds were
obtained for special purposes. Each dog
had to be 1 to 3 years of age, have suitable
body conformation, and pass a rigorous
physical and medical examination 6).
About 91% of the MWDs were intact
males.

Each animal accepted for the MWD
program was tattooed with a unique iden-
tity number which, with permanent ad-
ministrative and health records, accompa-
nied the MWD throughout its duty (7).
Most MWDs either worked as scouts with
forward elements or as sentries in security
units at fixed installations (7,8).

Each MWD was assigned to a military
handler who was responsible for its imme-
diate care, feeding with standard rations,
and day-to-day evaluation of perfor-
mance. Outpatient care was provided by a
trained veterinary technician, who also
updated the medical records; serious med-
ical problems were referred to a military
veterinarian (9), i -

When an MWD died, regardless of the
circumstances of death or the duty foca-
tion, a necropsy, was.performed by a vet-
erinarian, and 4 standardized sét of tlssue
specimens and major organs was submit-
ted to the Armed Forces Institute of Pa-
thology (AFIP) in Washington, D.C. for
histopathologic evaluation (/0). Evalua-
tions were made by at Jeast two veterinary
pathologists, including one who was board
certified; final necropsy reports were
maintained for historical purposes. One
co-author (Casey) personally reviewed or
supervised over 90% of all the histologic
diagnoses considered in this study. Each
necropsy report contains the MWD's
breed (99% were German shepherds), tat-
too number, name, age, sex, date and
circumstances of death, and duty Jocation
at time of death (/7).

Permanent military service records,
which could be used to identify all MWDs
with Vietnam service, are not available for
computer access. Thus we could identify

L

unequivocally as dogs with Vietnam ser-
vice only those animals listed on

reponts as having died in Vietnam, and 199
additional MWDs identified from military
correspondence as having been returned
alive from Vietnam in 1971-1973, usually
to the United States. Sixty-four of these
199 dogs have been described in detail ).

Although military dog handlers usually
rotated out of Vietnam after about | year of
service, the MWD typically remained to ,
be teamed with a new handler. This pro-
cess, which involved evaluation and pos-
sibly retraining, often took place in Okj-
nawa. A considerable number of Vietnam
MWDs undergoing reevaluation did not
perform at acceptable levels and were eu-
thanized. Thus many MWDs with Viet-
nam service were reported on the AFIP
records as having died in Okinawa. In
other Asian duty stations (e.g., Japan,
Korea, and Thailand), new dog handlers
were usually united with their military
dogs “in-country,” thereby minimizing the
possible diversion of MWDs to Vietnam
and vice versa.

Our analysis was restricted to the results
of necropsies conducted on MWDs 3 years
of age and older who were identified by a
complete tattoo number. The AFIP
records were searched for necropsy reports
of all such MWDs that died in CONUS.
Vietnam. Okinawa, Japan, Korea. or
Thailand from 1968, the first year of com-
plete data available for swdy, through
1973. "Identified were '1;167 MWDs with
known Vietnam service, 437 that died in

_Okinawa.and thus may have served in
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Viemam, 483 that died in either Japan,
Korea, or Thailand and probably did not
see service in Viemam, and 791 that died
in CONUS and had no known Vietmam
service. Of the 199 Vietnam veteran
MWDs known to have left Vietnam alive,
18 were identified in AFIP records as
MWDs dying in CONUS or elsewhere
between 1971 and 1973; these 18 were
included in the Vietnam service cohort.
We computed the prevalence of neo-
plasms at necropsy for each group and
compared the prevalence rates from Asian
duty stations with those from CONUS.
Conditional maximum likelihood esti-
mates of prevalence odds ratio (OR) were
calculated, with associated exact 95%

f e
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to increased risk in MWDs for soft tissue
sarcoma or lymphoma, cancers for which
herbicide exposure has been proposed to
be a risk factor in Vietnam veterans. How-
ever, statistically significant elevations in
ORs were evident for all testicular tumors
combined and for testicular seminomas
among MWDs with known Vietnam ser-
vice and those that died in Okinawa (table
.

To corroborate or refute the excess rel-
ative risk for testicular seminoma among
MWDs with known Vietnam service dy-
ing between 1968 and 1973, we searched
AFIP records through 1978 (the last year
complete data were available for this
study) for necropsy results about those

NYDLUH
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gested that common genetic or envi-
ronmental factors are responsible for the
impaired spermatogenesis and the devel-
opment of germ cell tumors of the testis
(16,17). An examination of the AFIP
necropsy records for MWDs dying be-
tween 1968 and 1973, excluding those
with known endogenous factors related to
altered spermatogenesis (i.€., those with
testicular neoplasm, hypoplastic testis, or-
chitis or epididymitis, or those that were
cryptorchid), revealed that testicular dys-
function (degenerati

omaﬁze—n:sfﬁfm
tificantly more often_ in MWDs in Viet-
0 (OR="T1.7; CI = 1.1, 2.6) and in
QM(OR =2.0;CI=1.2,3.3), when

confidence intervals (CI), and adjusted for  Vietnam veteran MWDs known to have compared with those in CONUS.
age and sex (/2). Generally, the relation- left Vietnam alive. Identified were 96 un-
ship between rates for tumor incidence and  neutered males that died between 1974 and Discussion

prevalence at necropsy for occult tumors is
not a simple one (/3). For nonlethal w-
mors such as seminomas in the dog. how-
ever, there is a direct relationship between
incidence and prevalence rates (73), so
that elevated prevalence ORs indicate ele-
vated relative risks for tumor incidence.

Results

There were no significant differences in
& the occurrence of tumors in general, ma-
) }ggignam neoplasms of any cell type. carci-
M- ~nomas of any site, soft tissue sarcomas, or
@ malignant lymphomas in any of the duty
focations; compared with the CONUS ref-
.. erent MWDs {table 1). No present evi-
- _ denceindicates that service in Vietnam led

1978. With the same analytic method and
using the necropsy reports of 682 CONUS
MWDs without known Vietnam service
dying in the period 3974-1978 as the
standard (OR = 1), we observed the 96
Vietnam veteran MWDs (o have a signifi-
cant excess risk for seminoma, which sup-
ported the findings in the earlier period.
The incremental ORs by age for seminoma
in Vietnam veteran MWDs are presented
for both periods in table 2. Combined
analysis of both cohorts, adjusted for age
and time, gives an overall OR of 1.9(C] =,
1.4, 2.8) for seminoma in MWDs known
to have served in Vietnam.

Abnormalities of spermatogenesis are
common at the time of diagnosis of testis

. cancer in man (/4,19), it has been sug-

No obvious sources of bias could have
led to a spurious finding of increased risk
of testicular dysfunction and testis tumors
in Viemam MWDs, If selection for service
in Vietnam was based on factors or char-
acteristics that are also related to testicular
tumor risk, this could have resulted in
bias. Dogs were allocated to Vietnam in
groups as needed, without consideration
being given to characteristics of individual
animals. For example, no difference was
noted in the percentage of female MWDs
serving in Vietnam and other duty sta-
tions. Bias also could have resulted if a
cause of death.was more common in Viet-
nam and Okinawa than in CONUS, and if

 this was positively associated with testicu-

7 - . - e -

Table 1. Percent (%) frequency and prevalence OR, adjusted for age and sex, of certain neoplasms observed among necropsied MWDs

by duty experience, 1968-1973* »
CONUS Vietnam Okinawa Other Asian countriest ‘({'
Neoplasm
P % OR % OR 95% CI % OR 95% Cl % OR 9% Cl
} Tumor, any cell type 152 1 133 11 08,14 215 13 (10,19) 148 08 (06, 1.1)
' Malignant tumor, 47 1 33 09 {0, 1.5) 55 11 (0.7, 2.0) 7.6 16 (09, 2.6)
any cell type
f. Soft tissue sarcomas 20 ! 03 05 0.2, 1.3) 25 12 (0.5. 2.8) 23 10 (04,29
& Carcinoma, any site 16 1 L5 12 (0.5,2.7) 2.1 12 (0, 3.1 2.5 14 (06, 3.3)
. Malignant lymphoma 08 1 04 06 (02,2.4) 05 05 (0.1, 26) 12 13 (0.4, 4.5)
 (Testis tumor, any 7.3t 1 85 (188 az2m 154 (1534 S8 07 (04,12
. celi type : S
> Seminoma 47 I 63 ’m (12,30) 112 Q\.@ (16.43) 42 08 (04,15
Interstitial cell tumor 21 1 20 . (0.8, 3.6) 17 I 08,39 1.1 0.5 0.2, 1.5)
% Sertoli cell tumor 4 10 1.0 (0.4, 2.6) 22 6 (0.6, 43) 09 06 02,22)
3 R

*Of the MWDs identified, 791, 1,167, 437. and 483 served in CONUS (known Vietnam veterans excluded), Vietnam, Okinawa, and other Asian
. countries, respectively.

1 Data for Japan, Korea, and Thailand are combined.

$Duta are sex specific; for unneutered male dogs: CONUS = 727, Vietnam

-3l = 1,086, Okinawa = 402, other Asian countries = 450,
< .05.
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Table 2. Frequency of testicular seminoma, by age, observed among MWDs
MWDs
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for seminoma in Vietnam
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MWDs, 1968-1973

MWDs, 1974-1978

Age CONUS Vietnam CONUS Vietnam veteran
{yn) OR OR
No. of No. of No. of No. of No. of No. of No. of No. of
cases necropsies® cases necropsies* cases necropsies* cases necropsies®
34 1 135 6 313 26 1 30 0 0 -
5-6 I 126 17 317 7.1 1 51 1 5 12.5
7-8 13 229 28 307 20 10 133 4 22 2.7
9-10 17 197 17 137 15 48 309 14 45 2.5t
11-12 3 37 Q 11l 0 35 148 6 24 1.1
13-14 t 3 0 1 0 3 11 0 0 —_
Summary OR = 19 Summary OR = 2.0
. (95% CIl = 1.2, 3.0 (95% CI = 1.2, 3.5)
M— o e e e M
T ———————

*Values represent total number of necropsies of unneutered male dogs.

195% CI excludes 1.

lar tumor risk. No evidence was seen for
# such a source of bias, and the finding of an
increased risk of testis tumor in Vietnam
! veteran MWDs dying in CONUS during
1974-1978 argued against such a bias.
Given the strength of the observed associ-
ations and the lack of identifiable sources
of bias. we conclude that some factor(s) or
exposure(s) associated with_service in
Vietnam had a deleterious effect on the

testes of MWDs and led to increased tes-
ticular tumor risk.

The anatomic development of the male
genital tract, testis descent, and tunic rela-
tionships in the dog closely parallel that in
man (/8). Man and dog also share most of

* the same epidemiologic features regarding
tumor development, although they differ
-in,cell type frequencies and overal] fre-
quency of dccurrence. Embryonal carci-
nomas and teratomas predominate in chil-
dren and seminomas in adults, but Sertoli
+ cell and interstitial cell tumors, which

- Ly

occur in equal proportion to seminoma in
the dog, are very rare in man (79). Man
and dog share many of the known risk
factors, including the strong association
( with cryptorchism and to a lesser extent

inguinal hernia (/ 9,20), and occasional
familial tendencies (27 ). Histologically,
canine seminoma is identical to the classic
seminoma seen in man, except that in the
dog it is usually benign, as are most canine

testis tumors (22). Because of a significant
pﬁﬂ%ﬁm&s'emma_deudopmmt
in the German shepherd (23), MWD may
be a particularly sensitive sentinel for ex-
posure(s) leading to increased seminoma
v -man,

MWDs that served in Vietnam were

exposed to many infectious zoonotic
agents (/,2) and native parasites; harsh
ambient working conditions; extensive
therapeutic treatment with drugs, particu-
larly tetracyclines (24); and levels of man-
made chemicals not experienced by their
CONUS counterparts. It is unclear whether
any of these factors affected the increased
risk of testicular dysfunction and semi-
noma in Vietnam MWDs, but some of the
exposures have been demonstrated to have
adverse affects on sperm quality, sper-
matogenesis, and testicular tissue.

Many Vietnam MWDs received exten-
sive treatment with tetracyclines for ehrli-
chiosis, a parasitism caused by a tick-
bome rickettsial organism. No immunity
was imparted following recovery (25), and

- thus many Vietnam MWDs recejved regi-.

mens of tetratycline two or more“times
during one duty tour. No mention was
made of testis pathology with canine ehe-
lichiosis prior to the Vietnam era (26,27),
and no association was observed in this
study between ehrlichiosis and testicular
dysfunction or seminoma.

Tetracycline is known to be strongly
absorbed by mammalian spermatozoa in
vivo and in vitro (28.29). Testicular atro-
phy has been reported in the tetracycline
exposed rat and dog (30,31), as has im-
paired spermatogenesis in in vivo rat stud-
ies (32-34). Furthermore, in vitro €Xpo-
sure to tetracycline has led to reduced
sperm quality in man and dog (35,36).
Thus extensive tetracycline exposure may
have contributed to the increased risk of
testicular problems observed in Vietnam
service MWDs.

Testicular involvement and dysfunction

have been observed in laboratory animals
exposed to phenoxy herbicides used exten-
sively in Vietnam. Feeding studies with
rats have shown chlorinated dibenzo-p-
dioxin in the testis (37). Furthermore,
2,3,7,8-tetrachlorodibenzo-p-dioxin  in-
duces arylhydrocarbon hydroxylase activ-
ity (38) and binds to receptor proteins in
the rat testis (39). Investigators (40—47)
have demonstrated testicular dysfunction
insix laboratory animal species after expo-
sure to phenoxy herbicides or dioxin. Al-
though some have argued that these abnor-
malities are a secondary effect due to
wasting (42,43), abnormally reduced an-
drogen levels (48), decreased steroidogen-
esis (49), and enhanced lipid mobilization
and peroxidation (50) have been identified
.n rats as likely being responsible for, the
testicular effects rather thar® nutritional
deprivation.

Available evidence, although limited,
shows that other chemicals sprayed exten-
sively in Vietnam [picloram (5/), a com-
ponent of the herbicide Agcmw}y\hite, and
malathion (52-54), an insecticidé used to
coitro] mosquitos] also cause testicular
atrophy and damage to the seminiferous

tubules in laboratory animals. MWDs in -

Vietnam and Okinawa received consider-
able direct exposure to malathion, as they
were regularly dipped in a 0.5% solution
for tick control following the Ehrlichia
epizootic in 1968-1969 (8,55).
Epidemiologic studies of cancer risk in
Viemam veterans have, for the most part,
assessed mortality. For the most part, mor-
tality has been assessed in epidemiologic
studies of cancer risk in Vietnam veterans.
However, high survival rates of testicular
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cancer patients (56) limits the power of
mortality studies to detect increased testis
cancer1isk in Vietnam veterans. A mortal-
ity study in West Virginia did reveal a
significant increase in testicular cancer
deaths (three cases observed vs. 0.6 ex-
pected) among Vietnam veterans com-
pared with Vietnam-era veterans who did
not serve there (57). Another such study
conducted by the Veterans Administration
reported nonsignificant elevated relative
risks of 1.1 for US Ammy personnel and
1.3 for US Marines who served in Vietnam
(38). Other mortality studies have shown
no difference in testicular cancer death
rates between veterans of Vietnam and
those who did not serve there (59.60) or
have not addressed the issue (61-63).
One ongoing study (64) of cancer inci-
dence in Vietnam veterans is the prospec-
tive investigation of US Air Force veterans
involved in the spraying of herbicides in
Operation Ranch Hand (RH). A recent
update from the RH incidence study notes
three confirmed cases of testicular cancer
in 995 individuals in the RH group and
none in 1,299 US Air Force controls
(Michalek J: unpublished results). The
recent Vietnam Experience Study of the
Centers for Disease Contro that evaluated
veteran physical health by medical exami-

=== Tation (65) noted unexplained differences

in semen quality of veterans 15+ vears
after leaving that country, including a de-

fa=crease in sperm motility and_ significant
" decreases i Sperm concentration and the

average proportion of morphologically

&

‘B2 Pnormal® sperm cells. Semen, evaluation

of the RH cofionts, however, showed no
difference in sperm count or percentage of
abnormal sperm between RH members
and their matched controls (66). However,
a decrease in sperm concentration, al-
though not significant, has been reported
among selected Vietnam veterans from
Texas, thought to have received high ex-
posures to Agent Orange (67). Low sperm
counts also have been reported in a self-
selected group of Vietmam veterans claim-
ing exposure to this herbicide (68).

At present, we have no convincing evi-
dence that service in Vietnam led to in-
creased risk of testicular cancer in veter-
ans. However, the magnitude of the
observed excess risk of testicular semi-
noma and dysfunction in MWDs serving
in Viemam strongly suggests that military
service in Vietnam be considered a risk

_factor for testicular cancer.
e
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Phase I Trial of S-Day
Continuous Venons Infusion of
Oxaliplatin at Circadian
Rhythm-Modulated Rate ..
Compared With Constant Rate

Caussane], Francis
Lévi,* Silvano Brienzg, Jean-Louis
Misset, Moshe Itzhaki, René
Adam, Gérard Milano, Bernard
Hecquet, Georges Mathé

The toxic effects and tissue uptake of
both cisplatin and oxaliplatin—{(1R,
ZR)-],Z-cyclohexanediamine-N,N']
[oxalato(z-}-0,0']platinum—were pre-
viously shown to vary similarly accord-
ing to dosing time in mice. A 4-hour
infusion of cisplatin resulted in fewer
side effects and allowed administration
of higher doses at 16 hours than at 4
hours in patients with cancer. We hy-
pothesized that the continuous venous
infusion of oxaliplatin for 5 days would
be less toxic and would deliver a higher
dosetotbepatientifthedrugwere

PAGE ©6/985

infused at a circadian rhythm-mody.
lated rate (peak at 16 hr; schedule B)
rather thap at a constant rate (schedule
A). We tested this hypothesis in a ran.
domized phase I trial. We escalated the
dose of oxaliplatin to the patient by 25
mg/m? per course. Courses were re-
peated every 3 weeks. An external, mu)-
i » programmable-in-time pump
was used for the infusions, Toxicity was
assessable for 94 courses in 23 patients
(12 patients with breast carcinoma, nine
with hepatocellular carcinoma, and two
with cholangiocarcinoma), The inci-
dence of neutropenia of World Health

more times higher (P < .05) with sched-
ule A than with schedule B. In addition,
vomiting was 55% higher (P = .15) with
schedule A than with schedule B. Fur-
thermore, with scheduje B, the mean
dose of oxaliplatin (P < 001) and its
maximum tolerated dose P = .06
could be increased by 15% over those
doses with schedule A, An objective
response was achieved in two of the 12
patients with previously treated breast
cancer. We recommend that the dose of
oxaliplatin for phase II trials be 175
mg/m?, delivered according to the circa-
dian rhythm-modulated rate. [J Natl
Cancer Inst 82:1046-1050, 1990)
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EXHIBIT 11

Military Working Dogs That Served in Thailand
1968 - 1976




USAF MILITARY WORKING DOGS IN THAILAND 1968-1976

The listing of dogs on the following pages has been compiled through records
that we have been able to obtain and an extensive effort to locate the men who

handled them. The following are qualifiers concerning the information provided.

BRAND/NAMES - Like their predecessors, the dogs of the Vietnam Era were
obtained from the general public who donated or sold their pets to the nation’s
defense effort. Upon entry into the military, the dogs were given a serial or brand
number consisting of three numeric and one alpha character that was tattooed in
the ear of the dog. When assigned to a base the dogs were recorded on the base
equipment inventories by their brand number. Their names were not used. The
records we were able to obtain of the dogs that were sent to Thailand provide the
brand numbers and the handlers assigned to the dog. We have obtained the
names through an effort to locate the handlers. We have found that what
information was provided on brand numbers and handlers was very accurate, but
not complete. The handlers we have located have informed us of dogs’ names
whose brand number was not on the list. Because handlers remember their dogs
by their names they rarely have information about brand numbers. We have
some dogs listed by name, but without brand numbers. In such cases we have
done our best to verify information on dog’s names by more than one person.
When brand numbers are not known we included the name of handler of the dog

when ever possible.

EARLY LOSSES - If a dog died prior to the base closing the necropsy report and
the dog's records were immediately returned to the United States. The necropsy
report was sent to the Armed Forces Institute of Pathology in Washington, D.C.
The dogs other records were sent to the Military Dog Center at Lackland Air
Force Base, TX and the dog was removed from the base inventory list. The
documentation we were able to obtain was primarily the inventory of dogs at the
time of the base closing; therefore those dogs that were killed in combat action,

or died from other causes were not included in the documentation we received.



The information we have on those dogs has been obtained from the handlers

assigned to the base K-9 units at the time of the dog's death.

Credits - The listing of the dogs and brand numbers provided below has been
developed through the dedicated efforts of Bill Cummings, a retired Maryland
State Police Officer who served with the 635th Security Police Squadron, K-9
Section, U-Tapao RTNAB from 1970 through 1971. Mr. Cummings' diligent
efforts were complimented by former Vietnam K-9 Veterans who joined the effort
to search for other men and obtain more information on the dogs, names, and
brand numbers. This search has been a labor of love conducted to honor the
memory of those dogs that had protected us at the cost of their own lives. It was
not developed for the purpose of this report, but is considered to be an invaluable

resource given the evidence the dogs surrendered in their death.

The following symbols have been used by dogs names to designate special

notations:

4 = Killed in Combat Action

{® = Wounded in Combat Action

V¥ = Died before base closing see remarks section for cause

DOGS OF DON MUANG RTAFB

Dog Name Brand Remarks
Shep 80M3
Duke 571M
ILux 2B47
IMr. Misty XM851 | Served first at Korat RTAFB




DOGS OF KORAT RTAFB

Dog Name Brand Remarks
Bill OK19
IBlackie X850
||Boots 645M
IBrandy X422
IBuck V031
IBullet 0M24
IBullet Y028
lcasey 3M89
Icedrick 27M9
Champ 85X7
V¥ Chigger 8A17 [Killed by handler 1969 Handler Court Marshaled
Clipper 65M5
lcochise UNK |Handled by James Hazelton 1975-1976
||Duchess UNK |Handled by Rick Galbraith 1968-1969
IDuke M392
[Fritz 646M
||George 01X1
Icrey 637M
[Hansi M542
[Heineken V001
Herman 05M0
Joe 6M43
Kiko X092
IKing 754A
ILex-Loci X075
ILighting 77A2
ILobo 17M4
lLucky 95M5
IMajor V040
IMajor X138
IMajor 5M??
IMarcus UNK |Handled by Guy Prango 1968-1969
IMorris UNK |Handled by James Hazelton 1975-1976
[INondo UNK
INemo V010
IPoncho 42M8
IPrince 18M5
||Prince 839X




Dog Name Brand Remarks
Prince 83M7
IPrince UNK [Handled by Jerry Robertson 1973-1974
||Reggie 09X7
IRebel 48M2
IRex UNK
IRex 7A98
IRex M704
Rover M610
Salvador 71M1
Sam 46M4

Korat & Takhli and Returned to Lackland MWD

Sam 983M |Center 1975-76
Sarge 617X
Shadow X117
Smokey 23M2
Smokey 41A0
Smokey X939
Sport 66M2
Static UNK
Stony 114M
Teddy 36X8
Tuck X065 |Also Served at Don Muang
V Tuffy X446 (Killed by handler 1969 Handler Court Marshaled
Unknown 039M
lUnknown 0K73
lunknown 109M
lUnknown 13A4
lUnknown 20M0
lunknown 20M8
||Unknown 3M59
lUnknown 42M8
||Unknown 5F17
lUnknown 5K60
lunknown 5K79
||Unknown 6K60
lUnknown 70M6
||Unknown 77M2
||Unknown 7A56
lUnknown 7M1
||Unknown 85M7




Dog Name Brand Remarks
Unknown 8A14
lUnknown 8A42
||Unknown 8A63
lUnknown 8X96
lunknown 983M
||Unknown A745
lUnknown M124
||Unknown M689
lunknown M701
lUnknown M904
||Unknown S790
lUnknown S990
lunknown X380
lUnknown X437
lUnknown X613
||Unknown Z356
[Wolfgang Rango | 02MO0




DOGS OF NAKHOM PHANOM

Dog Name Brand Remarks
Ango 0K31

s Beno Unk ilf]lﬁ\éréé_aos on a downed aircraft recovery incident
Bosco V028

IBriska S521

IBruno X987

IChedder 9M29

IChips W190

ICindy M427

||Dante 632M |Also Served at Takhli
IDuke 2566

IDuke 3X58

IDuke 50X4

IDuke V030

IDuke X651

IFrey 0H49

[Hitler UNK

||Ingred 53M7

IKing 56M2

IKurt 23M5

INick 523M |Also Served at Ubon
INickie M310

IPig 61M8

Ranger UNK

Sam 66A7 |Also Served at U-Tapao
Satan 27M8

Smokey 04X6

Sport 831X

Tag X933

Teddy 60M6

Teneg T012

Thor 452M

Thor UNK |Handled by Robert Miller 1973
Tina M777

Unknown 014A

||Unknown O0H59

lUnknown 0MO09




||Dog Name Brand Remarks

lUnknown 0X04

lUnknown 0X14

lUnknown 14M9

lUnknown 17X3

lUnknown 1M85

||Unknown 1S76

lUnknown 27M8

lUnknown 2541

lUnknown 30M4

lUnknown 310M

lUnknown 33M1

lUnknown 38M1

||Unknown 3A61 |Also Served at Don Muang and Korat

Unknown 3M14 Also Served at Korat and Takhli Returned to
Lackland MWD Center 1975-76

lUnknown 3M60

lUnknown 429M

lUnknown 45M4

||Unknown 465M

lUnknown 46M9

lUnknown 48M1

||Unknown 571M

lUnknown 61M7

lUnknown 64M6

lUnknown 714X

lUnknown 73X8

||Unknown 755X

||Unknown 75X8

lUnknown 910X

lUnknown 91X8

lUnknown K063

lUnknown M666

lUnknown M961

lUnknown S727

||Unknown S990

lUnknown V011

lUnknown V028

||Unknown X178

lUnknown X724




||Dog Name Brand Remarks
||Unknown X787
lUnknown X511
lUnknown X812
lUnknown X918
lUnknown X928
lUnknown X934
lUnknown X962
lUnknown X987
||Unknown Z183
||Unknown Z353




DOGS OF TAKHLI RTAFB

Dog Name Brand Remarks
Baron UNK
IBig Foot 32X4  |Also Served at 6499 Provisional Sq
IBrandy UNK
IBruno 32M2
IBullet X762 |Also Served at Ubon
ICharlie 2M45
Ichiko 3M59
IDuke UNK
Harras K051
Joey UNK |Handled by Fred Czekanski 1972
King UNK
IPrince 51X9
Prince UNK
Smokey 392A
Steed UNK |Handled by Robert Collie 1972
Stoney 047M
Thor X198 |Also Servied at Nakhom Phanom (NKP)
Tina UNK
UNK 004M
lJUNK 04X6
lJUNK 0K63
IJUNK 0X04
lJUNK 109M
IJUNK 16A0
IJUNK 1X08
IJUNK 21M7
IJUNK 22A8
IJUNK 2X27
lJUNK 30M4
JUNK 3M60
IJUNK 3X98
lJUNK 458M
IJUNK 4B07
IJUNK 4M35
lJUNK 54X6
IJUNK 571M
IJUNK 632M




Dog Name Brand Remarks
UNK 77A2
IJUNK 7A56
lJUNK 83X6
JUNK 86M7
IJUNK 898A
lJUNK 983M
JUNK A595
||UNK K002 |Also Served at Don Muang and Korat
lJUNK M151
IJUNK M244
IJUNK M261
lJUNK X415
IJUNK X610
IJUNK X742
IJUNK X768
IJUNK X826
lUNK X917




DOGS OF UBON RTAFB

Dog Name Brand Remarks
Aard OEG68
Baron 279M
IBig Foot UNK
IBobo UNK
Ichamp UNK
Ichin UNK
ICindy 280X
IDarin 98A6
||Denny X606
IDuchess 6X06
IDuke 52M2
IDuke 56M9
IDuke 8M55
IDuke X601
IFritz M272
IFritz X704
||Genera| 6A39
Icray X769
||Hasso 0K69 |Also Served at Udorn, and U-Tapao
IHasso K098
Hunce 4M35 |Also Served at Takhli
¢ Jody 89X1  |Wounded in Action 1/13/70
4 King A642 [Killed in Action 1/13/70
Klu 97M7

Served at Cam Ranh Bay (The only dog known

Major 27M7  |to have served in both Thailand and Vietnam)
IMajor 4AT8
IMatchless X860
IMoose 000A
IMushy 61X4
INick A163
lotto 283M
IPep 41M7
IPrinz K080
||Ranger 861X
IRebel 7M98
IRex M261




Dog Name Brand Remarks
Rico 3X64
Rinny 53X4
Sam UNK
O Sheaffer X846 |Wounded in Action 7/28/69
Shep X789
Smokey X910
Spice 0M86
Sport 69X3
Teke V070
Unknown 068M
lUnknown 0K19
||Unknown 0K45
lUnknown 112A
lUnknown 18M6
||Unknown 1X90
lUnknown 27M3
lUnknown 27M8
||Unknown 2M45
lUnknown 329M
lUnknown 335M
lUnknown 361M
lUnknown 45M1
lUnknown 46M1
lUnknown 48X3
lUnknown 4B06
lUnknown 4M83
||Unknown 51X8
||Unknown 527M
lUnknown 5A95
lUnknown 644A
lUnknown 661M
lUnknown 668X
||Unknown 68MO
||Unknown 6K60
lUnknown 77X7
||Unknown 7A81
||Unknown 7A93
lUnknown 7M96
||Unknown 8A25




Dog Name Brand Remarks
Unknown 8A63
lUnknown 98A6
||U nknown 9A74
||U nknown 9M60
lUnknown 9M79
||U nknown 9M86
lUnknown A864
lUnknown A866
lUnknown M244
lUnknown M261
lUnknown M301
lUnknown M831
lUnknown S731
lUnknown S845
||U nknown S990
||U nknown X150
lUnknown X338
||U nknown X415
||U nknown X505
lUnknown X705
Unknown X762
Willy 51X8
Wolf 879M
Zeus 7A29




DOGS OF UDORN RTAFB

Dog Name Brand Remarks
Bebe UNK  |Handled by William Holmes
IBollie 590M
IBrix 636A
lchen 659M
IChico UNK |Handled by Richard Maurer 1969
Ichief 7002
IChris 77M3
Icount M952
IDuke 7A46
||Duke 8A65 May Have Served in Operation Safeside
IDuke X093
IDuke UNK |Handled by Patrick Fagan Jr 1947
IDunker 38M7
IEric 4M81
IFritz 8M31
[Hans UNK  |Handled by William Holmes
IKeyto UNK
IKing UNK
ILarvick UNK  |Handled by James Shingler 1970
ILucky 51X9 |Also Served At Takhli
IMac ("Big Mac") UNK |Handled by Curtis Daniel, Jr. 1971
IMajor UNK  |Handled by Stephen Crane 1969
IMax K000
IMickey 1A88
IMike M930
IPoco UNK
lPombo UNK |Handled by David Everett 1974
||Prince 4S00
IPrince 563M  |Also Served At Ubon
||Prince 8A66
IPrince UNK  |Handled by Robert Furchner 1975
IRabbit M083
IRebel 112A
||Reggie 09X7
IReggie 09X7
IRex 528M
IRowdy 65X9




Dog Name Brand Remarks
Sargent 4M59
Sargent X403
Shawnee A840
Sheba 7X54
Shep UNK |Handled by Gregory Allen 1975
Tarzan K053
Thor 76M5
Timmy 47X0
Tiny 31M7
Toni 4A93
Unknown M692
lUnknown 03M2
||Unknown 03M6
lUnknown 0X83
lUnknown 12M3
lUnknown 14MO
lUnknown 1M32
lUnknown 29M1
lUnknown 4MO7
lUnknown 4M70
||Unknown 5A60
||Unknown 6K88
lUnknown 6X33
||Unknown 7M29
lUnknown 86A7
lUnknown 8M31
lUnknown 90M1
||Unknown AS575
lUnknown M083
lUnknown M449
lUnknown X166
lUnknown X263
||Unknown X917
Unknown X921
Valentine UNK |Ron Stewart 1968
Vic X823




DOGS OF U-TAPAO RTNAB

Dog Name Brand Remarks
Al UNK |Handled by Emile David 1970-1971
Arry 0K33
Bang UNK
IBlaze 88A0
IBoise 36M6
Boots Y313
V¥V Brutus X321 |Euthanized 1971 due to sever hip displasia
Bullet 1M95
||Buster 3X71
Ichief A595
ICoffee 903M
IDiablo M543
IDino 968M |Also Served At Don Muang
IDuke 62M7
IDuke W297
IEd 53M4
IEric 861A
IFord UNK
IFrank UNK
IFred UNK
IFritz UNK
IG.1. 798A
‘ Handled by Bob Ebersole 1968-69 and Ernest Kuhns
Girl UNK [1971-72
||Gretchen 63M5
IGriff UNK
IHasso 0K69
IHeidi D038
IHitler UNK
Hombre 412M
Jerry X561
King 0A07
IKing 271X
IKing 41M3
Iing 4816
IKing 66X0
IKing 674A




Dog Name Brand Remarks
King 72X5
IKriss 72X5
ILucky 9M18
IMac 3M72
IMac 7X34
IMajor 4X08
IMajor UNK
IMajor 053M
||Marc UNK |Handled by Gary Herbert 1972-1973
||Max UNK |Handled by Gary Coe 1973
IMike M406
IMike X054
IMister 63M8

Handled by Gary Adams 1974-75 and Larry Haynie

Moose UNK |1975-76 Y i
Navigator M828
V¥ Nero UNK |Died in kennel accident 1969
Pistol 540M
IPoncho 96M9
IPrince 264X
IPrince 606M
IPrince 8M59
IPuppy Il X821
||Rebe| 8M12 |Also Served At Don Muang & Ubon
IRex 0H23
IRex 675X
IRex 9A77
IRingo 5X46
IRinny 83M1
IRipper UNK |Handled by Joe Yutzy 1974-75
IRolphe 68X0
Rusty 88M7
Senta 891A
Sam 66A7
Shadow UNK
Shannon 37M4
Shannon M868
Shep 69M1
Smokey UNK |Handled by Richard Vivio 1970-72




Dog Name Brand Remarks
Smokey X008
Smokey X430
Sport 3K04
Tarzan X810
Ted M201
Thomas UNK |Handled by Laszio Korosi 1975-76
Thor S497
Thunder 678M
Thunder X912
Tiger 9A57
TiKi 6X69
Tiki 7A19
Trazen 392A
Trojan M553
Troy 7A52
Whitey 18M3
Zorro X193




	0001-Cover Page - A.pdf
	ExclusionOfThailandVeteransReport.pdf



