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DOD TACTICAL HERBICIDE SITES

Site 14

Location: Aberdeen Proving Ground, Maryland
Date — May 1965 — May 1966

Activity Description: Scientists at Fort Detrick were concerned about the
equipment they were using to simulatc acrial applications to forest vegetation. The
studies at Aberdeen Proving Ground, Maryland, were designed to evaluate a new
spraying apparatus. A truck was outfitted with a “cherry-picker basket” having two
booms, each 20 feet long. The upper and lower booms were able to rotate 110 and 90
degrees, respectively; both booms would then rotate horizontally 410 degrees. Controls
for operating the booms were in both the basket and truck. The actual spray equipment
consisted of a one gallon pressurized container connected to an air supply, and a 5-foot
spray boom with three No.5 Whirl-jet nozzles. The lift was positioned over the area to be
sprayed and by rotating the lift the spray system closely simulated helicopter
applications.

Assessment: The research at the Aberdeen Proving Ground was conducted in two
different areas on the Proving Ground, but both locations were isolated from public
access. The predominant species at both locations were sweetgum, black willow,
persimnon, black gum, white oak, pin oak, and sumac. In the [irst location, 314 plots
(each 225 square feet) were sprayed with 70 compounds applied alone or in combination
between May and September 1965. At the second location, 75 plots were used to test the
seasonal variations of five different formulations of proposed tactical herbicides,
including Herbicides Orange and Purple, picloram, and cacodylic acid. They werce
sprayed at proposed tactical operational rates in May, June, July, August, and September
1965. All formulations were prepared and sprayed by civilian and military personnel
affiliated with the Fort Detrick’s Biological Laboratories, Frederick, Maryland.

Source: Mattie VZ, Darrow RA (1966):  Proceedings of the Third Defoliation
Conference, 10-11 August 1965. United States Army Chemical Corps’ Biological
Laboratories, Fort Detrick, Maryland. The document is unclassified but subject to export
control. Available from the Defense Documentation Center, Accession Number
AD898001.
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DOD TACTICAL HERBICIDE SITE

Site 15

Location: Middleport, New York
Date —— May — September 1965, July 1966

Activity Description: Under a January 1965 contract with the US Army
Biological Laboratories, Fort Detrick, Maryland, 'MC Corporation conducted studies in
an attempt to improve the herbicidal properties of the Herbicide Purple and Herbicide
Orange formulations. Field plots of “several acres” were identified near the Niagara
Chemical Division, FMC Corporation Facilities in Middleport, New York.

Assessment: Various esters (n-butyl, iso-butyl, iso-octy]) formulations of 2,4-D and
2,4,5-T were mixed in “suspensions “ with auxiliary herbicides (e.g., dalapon,diuron,
atrazine, ammonium thiocyanate, aminotriazole, and cacoylic acid) and evaluated for
stability and phytotoxicity. Individual plots, dominated by deciduous brush, were seven
feet square and a specified volumes equal to rates of 1 to 3 gallons per acre were
administered by use of a spray gun. Five replications of each rate was tested, and
observations taken throughout the seasons in 1965 and 1966. The two tactical herbicides
Purple and Orange were provided by the Army Biological Laboratories, Fort Detrick,
while the auxiliary herbicides were obtained from commercial sources. The researchers
involved in the mixing of formulations and in the various tests were employees of the
FMC Corporation.

Source: Willard JR (1967): Herbicidal Formulations of Enhanced Efficacy for
Defoliation: Final Report. Prepared for the US Army Biological Laboratories, Fort
Detrick, Frederick, Maryland, hy the Niagara Chemical Division, FMC Corporation,
Middleport, New York.
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DOD TACTICAL HERBICIDE SITES

Site 16

Location: Preston, Maryland
Date — October 1967

Activity Description:  Under a contract with the Air Force Armament
Laboratory, Eglin Air Force Base, Florida, the Tidewater AG Systems Company was
tasked with developing new spray nozzles for the UC-123B Internal Modular Spray
System. The purpose of the visit to the Tidewater AG Systems Facilities in Preston,
Maryland, was to evaluate the new spray nozzle for potential use on the A/A 45Y-1
Spray System used in Operation RANCH HAND.

Assessment: A crop dusting aircraft was outfitted with the AG nozzles and flown at
an altitude of approximately 20 feet above ground level, and at an estimated 95 mph air
speed. The Orange Herbicide was mixed with kerosene and was sprayed over a line of
kromekote cards spaced at two-foot intervals for two hundred feet. The droplet size was
estimated to be 100 microns. The evaluation was observed on-site by the military and
civilian representatives to the Defoliant/Anticrop Subcommitiee of the JTCG Technical
Coordinating Group. Three employees of the Tidewater AG Systems Company
participated in the test and evaluation.

Source: Reynard KA (9 October 1967). Trip Report, Preston, Maryland and Fort

Detrick, Maryland. Biological Branch, Bio-Chemical Division, Air Force Armament
Laboratory, Eglin AFB, Florida.
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Site 17

Location: Base Gagetown, New Brunswick, Canada

Date —» June 14-17, 1966 and June 21-24, 1967

Activity Description: The successful screening of tactical herbicides in Arkansas,
Georgia, Tennessee, Florida, and Maryland prompted the Fort Detrick personnel (0 seek a
site outside the Continental United States to evaluate a selection of tactical and
commercial herbicides on a mixed hardwood-conifer forest. Following discussions with
Canadian Military Forces, a decision was made to evaluate an array of herbicides on
vegetation of the Canadian Forces Base Gagetown, New Brunswick, Canada. Base
Gagetown contained 427 square miles, of which 80% was heavily forested. The site for
the 1966 frials was located in the western portion of Base Gagetown between Broad Road
and Blissville Road. The test site was an undisturbed forest consisting of a mixture of
conifers (fir, spruce, and pine) and broadleat deciduous species (maple, alder, and beach)
ranging in height from about 20 to 75 feet. It was approximately 4 miles long by 1,200
feet wide. Because of terrain and surrounding swamp, only tracked vehicles were able to
navigate through the mud and mire to the test site. The base of operation was the
Blissville Air Strip, located approximately 4 miles from the test site.

The test area for the 1967 field trials was located approximately 10 miles from the nearest
border of the military reservation. Specifically, the test site was located on Rippon Road
and east of Broad Road, and consisted of a densely wooded area dominated by broadleaf
deciduous species and fir, spruce, and pines. Fifty plots, each 200 by 660 feet (3 acres)
with a 200-foot buffer zone between adjacent plots, were laid out on both sides of Rippon
Road. As in 1966, the base of operation was the Blissville Air Strip, located
approximately 4 miles from the test sitc.

Assessment For 1966 Field Trials: A total of 116 plots, each 200 by 600-
feet with a 100-foot buffer strip between plots, were marked off along both sides of an
east-west oriented trail through the forested area. The corners of each plot were
delineated by strips of colored surveyor’s tape, and were marked with a 6-inch-square
aluminum plate identifying the plot. A US Army helicopter equipped with a HIDAL
spraying system consisting of a 200-gallon fiberglass tank, an electrically driven
centrifugal pump, and two booms, each approximately 25 feet long. The booms were
fitted with 15 check values on 6-inch spacing with each value fitted with a Teejet nozzle
tip. The helicopter was flown at treetop level at 65 knots airspeed during the three days of
spray operation. Plots were flagged for the pilot with telescopic fiberglass poles that
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extended to a height of 50 feet with fluorescent orange flags attached. The compounds
were applied at rates of I, 2, 3, or 4 gallons per acre on duplicate plots. Because the
HIDAL system was calibrated fo deliver 1 gallon per acre, the pilot had to fly over the
same area two to four times to deliver the higher rates. Spraying began on 14 June 1966
when new leaves were fully expanded and the trees actively growing. Spraying was done
during a stationary low pressure atmospheric condition when there was little or no wind
so that spraying was continuous from daylight to dark for 3 successive days, thereby
completing 107 plots in about 30 hours actual flying time. The remaining nine plots were
left as check piots.

Of the nine compounds tested, four contained 2,4,5-T. They were described as Orange
(50:50 mixture of n-butyl esters of 2,4-D and 2,4,5-T), Purple (50% n-butyl ester 2,4-D,
30% n-butyl ester of 2,4,5-T, and 20% isobuty! ester of 2,4,5-T), 70:30 Mixture (70-30
mixture of n-butyl esters of 2,4-D and 2,4,5-T), and M-2993 (1:4 mixture of isoocty!l ester
of picloram + propylene glycol butyl ether ester of 2,4,5-T).

Of the 107 plots receiving herbicides, 46 plots received 2,4,5-T at varying rates. Thus for
the entire experiment, 55 gallons (1 drum) of Orange were sprayed on 14 plots (38.5
acres), 55 gallons of Purple (1 drum) were sprayed on 14 plots (38.5 acres), 50 gallons of
70:30 Mixture were sprayed on 12 plots (33 acres), and 12 gallons of M-2993 on 6 plots
(16.5 acres). The 46 plots received a total of 172 gallons of 2,4,5-T containing herbicide,
or approximately 800 pounds of 2,4,5-T as the butyl ester or butyl ether ester sprayed on
126.5 acres which equates to approximately 6 pounds of 2,4,5-T per acre aerially applied
at tree-top level.

The authors acknowledged the two men who piloted the helicopter, and a Canadian
Major who assisted the two researchers in the field as a Range Officer. They also
acknowledged the “enlisted men” of the Royal Canadian Army Service, the Royal
Canadian Horse Artillery, and the Air Observation Post. Presumably the enlisted men
may have been involved in the logistical operations of receiving and transport of the
herbicide to the airfield and in assisting the loading of the aircraft. The isolation of the
site and how the operation was conducted suggested that few men outside of the Fort
Detrick Research Team would have been involved in the actual spraying of the
herbicides.

1966 Sources: Demaree KD and Creager RA (1968): Defoliation Tests in 1966 at
Base Gagetown, New Brunswick, Canada. Technical Memorandum 141, Department of
the Army, Fort Detrick, Frederick, Maryland. Document unclassified but subject (o
special export control. Available from the Defense Documentation Center, Accession
Number AD 843989.

Minarik, CE (1966): Trip Report — Evaluation of Defoliation 'L'ests at Canadian Forces
Base Gagetown, New Brunswick, Canada. Crops Division, Fort Detrick, Frederick,
Maryland.

Assessment for the 1967 Field Trials: The plots were sprayed by a Bell G-
2 helicopter fitted with two 40-gallon saddle tanks and a 24-foot boom with nozzle
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spacing every 6 inches along the boom. The system was calibrated to deliver 3 gallons
per acre at an altitude of 10 to 15 feet above the tops of the trees while flying at 40 knots
indicated air speed. The resultant spray swath was 50 feet. Fifteen herbicides were
applied by helicopter on duplicate 3-acre plots at a volume of 3 gallons per acre. The
original plan was to spray duplicate plots at 3, 6, and 10 gallons per acre, but due to
unfavorable weather conditions only treatments at 3 gallons per acre were applied. Of the
15 herbicides used in this experiment, only 2 contained 2,4,5-T herbicide; Orange and a
material labeled as HCA + T (hexachloroacteone + 2,4,5-T, formulated to contain 2
pounds HCA and 2 pounds 2,4,5-T per gallon). One of the other materials sprayed on
duplicate plots was pentachlorophenol, although not containing 2,4,5-T it was likely
contaminated with dioxin and furan congeners.

Orange was sprayed on a fotal of 6 acres at a rate of 3 gallons per acre for a total quantity
of 18 gallons of herbicide, or approximately 90 pounds of 2,4,5-T, or 15 pounds of n-
butyl 2,4,5-T/acre. HCA + T was also sprayed on 6 acres for a total of 24 pounds of
2,4,5-T or 4 pounds of 2,4,5-T/acre. The pentachlorophenol was applied at 12
pounds/acre. All of the other herbicides were commercial products, but not containing
2,4,5-T. The flagging to identify individual plots by the helicopter pilots was done by the
use of telescopic fiberglass poles that extended to a height of 50 feet with fluorescent
orange flags attached. These were fixed and not held by ground crew.

Because the treatment plots were located on both sides of Rippon Road, access to the
plots was easier than in the 1966 studies. The authors acknowledged the cooperation of
Base Gagetown Commanding Officer, the Range Officer, and the assistance of enlisted
personnel.

1967 Sources: Demaree, KD and AR Haws (1968): Chemical Defoliation of
Northern Tree Species. Technical Memorandum 145, Department of the Army, Fort
Detrick, Frederick, Maryland. Document unclassified but subject to special export
control. Available from the Defense Documentation Center, Accession Number AD
842823,

Darrow RA, Frank IR, Martin JW, Demaree, KD, Creager RA (1971): Field Evaluation
of Desiccants and Herbicide Mixtures as Rapid Defoliants. Technical Report 114, Plant
Sciences Laboratories, Fort Detrick, Frederick, Maryland. Document unclassified but
subject to special export control. Available from the Defense Documentation Center,
Accession Number AD 880685.
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DOD TACTICAL HERBICIDE SITE

Sites 18
Location: Kauai, Hawaii
Date — 1 May 1967 — 30 June 1968

Activity Description: During the period December 1966 to October 1967, the
newly named “Plant Science Laboratories” at Fort Detrick initiated a comprehensive
short-term project to evaluate desiccants and herbicidal mixtures as rapid-acting
defoliants. The objectives of these studies were to evaluate rapid-acting desiccants as
defoliants and to assess the defoliation response of woody vegetation to mixtures of
herbicides and/or desiccants. The criteria for assessment was based principally on
rapidity of action, but included other features such as safety and ease of handling,
compatibility with dissemination systems, and low toxicity to man and wildlife. The
Kauai Branch Station of the Hawaii Agricultural Experiment Station was selected as the
site to evaluate tactical and commercial herbicides on tropical woody and forest
vegetation.

This research was conducted by the Department of Agronomy and Soils of the University
of Hawaii with oversight provided by the Plant Sciences Laboratory, Fort Detrick,
Maryland. The primary purpose of the research was to evaluate a series of tactical
herbicide formulations on tropical vegetation. It was conducted on the Island of Kauai at
the Kauai Branch Station of the Hawaii Agricultural Experiment Station, at Kapaa,
Hawaii. Four experimental sites (series) were selected for the evaluation of the
herbicides. Three of the sites were in tropical vegetation within five miles of the
experiment station and were located on the Wailua Game Refuge, Bauxite Reclamation
Project, or the Department of Land and Natural Resources, respectively. The fourth site
was located at Moalepe in the Wailua Game Refuge.

Assessment: As noted, the main objective of this research was to evaluate the
rapidity of action and the degree and duration of defoliation and damage on trees and
shrubs of Hawaii Lo aerial applications of selected chemicals and chemical mixtures. The
investigations were divided into four categories or series of tests. The experimental plots
ranged from 2-acre plots for Series I and I, to 5-acre plots in Series III, and 6-acre plots
in Series IV. The 2,4,5-T related materials included Silvex, M-3140 formulation
{(picloram + 2,4,5-T), Orange Herbicide, Hexachloroacetone + 2,4,5-T, and M-3190
(picloram + 2,4,5-T -+ dalapon). Both Blue (Phytar 560G) and White (Tordon 101) were
also evaluated in the series of tests.



Approximately [l acres of replicated plots out of 232 acres were treated with 2,4,5-T
(51 gallons), Silvex (35.5 gallons), or Orange Herbicide (92.5 gallons) during the period
from 24 July through 21 December 1967 (or approximately 1.7 gallons of active
ingredient 2,4,5-T per acre). Blue was applied at 2, 4, or 6 gallons per acre (180 gallons),
while White (tactical formulation M2628) was applied at 3 and 6 gallons per acre (54
gallons). All applications were done by a fixed-wing commercial applicator (Murryair,
Ltd.) capable of applying a 40-foot swath and delivering either 3 or 6 gallons of
formulation per acre. The vegetation in the various plots ranged in height from 3-6 feet
for Lantana (Lantana camara) to more than 60 feet for Silveroak (Grevillea robusta).
Although the plots were accessible by ground vehicles, they were in areas isolated from
public access. The investigators reported that some drift did occur from the plots,
especially those sprayed in the late fall. However, the drift was in the opposite direction
of any private or commercial agricultural fields. All locations received heavy rainfalls
within the first and second months following applications. Observations and vegetative-
injury ratings of the plots were obtained 1, 2, 3, and 4 weeks following application, and
on a monthly basis thereafter.

In all tests, precautions were taken in handing of chemicals. Each person was required to
wear gloves, goggles, respirators, and aprons or coveralls. Aircraft props were cut-off
during loading to ensure safety from chemical backwash and carelessness. The report did
not state whether the flagman were required to wear the same safety gear. All excess
herbicide in the aircraft tank and spray system was collected, transferred to steel 55-
gallon drums, and buried. Empty containers were also buried immediately following
completion of the spraying. The locations were not specified. The aircraft tank and spray
system was rinsed once with diesel fuel (which was also collected and buried) and
followed with a thorough washing, The exterior of the aircraft was also washed. All of
the herbicidal chemicals were provided by the Department of the Army, Fort Detrick,
Maryland. Three investigators from the University of Hawali, one investigator from
USDA, the pilot, and Experiment Station support personnel were involved in the tests
and subsequent evaluations.

Sources: Suchisa RH, Saiki DF, Younge OR, Plucknett DL (1968): Defoliation of
Tropical Jungle Vegetation in Hawali. Final Report, May 1, 1967 o June 30, 1968,
Department of Agronomy and Soil Science, University of Hawaii, Honolulu, Hawaii, and
the Department of the Army, Fort Detrick, Frederick, Maryland. Document is
unclassified  but  subject to export control. Available  from the Defense
Documentation Cenler, Accession Number ALY 839968,

Darrow RA, Frank JR, Martin JW, Demaree, KD, Creager RA (1971): Field Evaluation
of Desiccants and Herbicide Mixtures as Rapid Defoliants, Technical Report 114, Plant
Sciences Laboratories, Fort Detrick, Frederick, Maryland. Document unclassified but
subject to special export control. Available from the Defense Documentation Center,
Accession Number AD 880685,
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DOD TACTICAL HERBICIDE SITE

Site 19

Location: Five Locations in Texas, including Llano, Refugio,
Victoria, Carlos, and Livingston

Date — March 1963 — June 1967

Activity Description: Because of its large arca and cxtreme variations in
environmental conditions, Texas has a rich flora. Many of these species are represented,
either by genus or species, in Southeast Asia, and other tropical arcas. The forest
components of Texas, as in other temperate regions, may be broadly classed as conifers
or softwoods, and broadleaf or hardwoods. The brush vegetation on rangeland in Texas
was considered analogous to thorn thicket of tropical regions. Several genera, and even
species that occurred in Texas, were also found in Southeast Asia. These included
mesquite, huisache, and other species of Acacia, retama, and Macartney rose. It was
concluded by Department of Army personnel at Fort Detrick, Frederick, Maryland that
research on tactical and commercial herbicides in Texas would contribute to the
understanding and use of such herbicides in Southeast Asia.

The research in Texas on the use of tactical and commercial herbicides was sponsored the
Advanced Research Projects Agency (ARPA), Department of Defense. Reports of the
research were reported at all three of the Defoliation Conferences (1963, 1964, and
1965). Personnel of the Agricultural Research Service, United States Department of
Agriculture, were responsible for the conduct of the research. The objectives of the
research were to “discover and evaluate new herbicides and principles for killing trees,
brush, and other vegetation; develop methods for evaluating herbicides on different
species of woody vegetation; develop methods and principles for improved application
techniques; and, determine effects of environment on behavior and eflectiveness of
promising herbicides.”

The treatments in Texas were made at five locations on a variety of woody species. The
species were selected because previous work had shown them to relatively resistant to
phenoxy herbicides. In addition, they represented many plant families and genera so that
a broad array of taxonomic entities was involved. Research sites in Texas were located at
Llano {(on the Edwards Plateau), Refugio (on the Gulf prairie), Victoria (in a post oak
savannah), Carlos (in piney woods), and Livingston (in piney woods). The sites were
lands leased from private landowners, and varied from approximately 45 to 60 acres.
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Assessment: The treatments at all five locations in 1963 through 1964 were initially
applied with a contourmatic boom sprayer mounted on a %-ton truck. The boom had
three sections, each of which could be positioned hydraulically from controls on the
truck. The research sites where the contourmatic boom sprayer was used were selected on
the basis of brush and density and growth low enough to permit treatment. Truck
mobility on the research sites was aided by bulidozing lanes through the brush. Plots
were then established on each side of the lanes. A plot width of 22 feet was used for all
treatments because that width could be effectively treated with the two end sections of the
boom. Most of the plots were 95 feet long, but some were as much as 200 feet long.
Beginning in May 1964 through 1966, plots in most locations were also established for
aerial applications. For these aerial applications a fixed-wing aircraft was used.
Generally, the plots were either 5-acre plots 160 feet wide and 1,320 feet long, permitting
four 40-foot swaths for each plot, or 4-acre plots 200 feet wide and 840 feet long
permitting five swaths on each plot. Two replications in a randomized block design were
treated with the fixed-wing aircraft flying about 10 feet above the vegetation.

Multiple plots were sprayed at all locations over a period of four years, 1963 ~1966. For

example at Llano, Texas:
Test No. 1, Llano: Fourteen herbicides at various rates were applied to whitebrush
on July 30, 1963. A vofume of 10 gallons per acre was applied on two plots for
each treatment. Herbicides included Orange @ 4, 8, and 12 lbs/A; 2,4,5-T ester
@4, 8, and 12 Ibs/A; and, 2,4,5-T: dicamba (1:1) @ 8 Ibs/A.
Test No. 2, Llano: Whitebrush was treated with 11 herbicides on October 1, 1963,
Various herbicidal rates were evaluated but volume was constant at 5 gallon/A.
Two plots were sprayed for each treaiment (plot size: 22 x 95 or 22 x 200 feet).
Herbicides included 2,4,5-T @1, 4, 8 Ibs/A; and 2,4,5-T:diquat (1:1) @8 Ibs/A.
Test No. 3, Llano: Replicated plots of whitebrush were treated with 12 herbicides
on May 11, 1964. A volume of 10 gal/A was used and included Orange @ 4 and 8
Ibs/A; 2,4,5-T @ 1, 4, 8 Ib/A; and, 2,4,5-T: paraquat (1:1) @ 8 1bs/A.
Test No.4, Liano: Nine herbicides were applied on replicated plots of whitebrush
on October 7, 1964. A volume of 10 gal/A was used and included Orange @) 4
Ibs/A; MCPA: 2,4,5-T (1:1) @ 1 Ibs/A; and, MCPA: 2,4,5-T (2:1) @ 1.5 1bs/A.
Test No. 5, Llano: Fourteen herbicides were applied to replicated plots of
whitebrush on May 11, 1965, A volume of 10 gal/A was used and included
Orange @ 8 lbs/A; MCPA: 2,4,5-T (2:1) @1.5 Ibs/A; MCPA: 2,4,5-T (4: 1)@ 2.5
Ibs/A; 2,4,5-T @ 0.5 Ibs/A; 2,4,5-T: ammonium thiocyanate (1:1) @1 lbs/A; and,
picloram: 2,4,5-T (4:1) @ 2.5 1b/A.
Test No, 6, Liano: Five herbicides were applied al various rates 10 whitebrush on
October 11, 1965. Two plots per treatment at a constant rate of 10 gal/A
containing various formulations of picloram from 0.5 to 4 Ibs/A.
Test No. 7, Llano: The last foliage treatment to whitebrush was on May 20,
1966, and compared Orange to paraquat, picloram and M-2993 (1:4 mixture of
isooctyl ester of picloram + propylene glycol butyl ether ester of 2,4,5-T).
Treatments were applied at 6 gallons/acre. Orange was evaluated at 12, 24, and 48
Ibs/A while M-2993 was evaluated at 7.5, 15, and 30 lbs/A.
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Seven tests were also conducted at Refugio, Victoria, Carlos, and Livingston from
October 3, 1963 through June 15, 1966 with similar herbicides and rates. Twelve
scientists with the Agricultural Research Service were responsibly for designing,
conducting, and evaluating the research plots. Additional personnel from the Agricultural
Research Service provided the support for the treatments and mixing of the herbicides.
The two tactical herbicides, Herbicide Orange and Herbicide White (picloram-2,4-D),
were provided by Fort Detrick, Frederick, Maryland.

Sources: Mattie VZ (1964): Proceedings of the First Defoliation Conference, 29-30
July 1963. United States Army Chemical Corps® Biological Laboratories, Fort Detrick,
Frederick, Maryland. Document is unclassified but subject to export control. Available
Jrom the Defense Documentation Center, Accession Number AD0427874.

Darrow RA, Mattic VZ (1965): Proceedings of the Second Defoliation Conference, 5-6
August 1964. United States Army Chemical Corps’ Biological Laboratories, Fort
Detrick, Frederick, Maryland. Document is unclassified but subject io export control.
Available from the Defense Documentation Center, Accession Number AD0329567.

Mattie VZ, Darrow RA (1966): Proceedings of the Third Defoliation Conference, 10-11
August 1965. United States Army Chemical Corps’ Biological Laboratories, Fort
Detrick, Maryland. Document is unclassified but subject to export control. Available from
the Defense Documentation Center, Accession Number ADE98001.

Bovey RW, Davis FS, Morton HL (1968): Herbicide Combinations for Woody Plant
Control. Weed Science 16 (3): 332-335.

Tschirley FH (1968): Research Report.. .Response of Tropical and Subtropical Woody
Plants to Chemical Treatments. Report Number CR-13-67. Agricultural Research
Service, US Department of Agriculture Under ARPA Order No, 424, Advanced Research
Projects Agency, US Department of Defense.

Dowler CC, Tschirley FH, Bovey RW, Morton HL (1971): Effects of Aerially-Applied
Herbicides on Texas and Puerto Rico Forests. Weed Science 18 (1): 164-168.
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DOD TACTICAL HERBICIDE SIT

Site 20

Location: Seven Locations in Puerto Rico, including
Mayaguez, Maricao, Guajataca, Guanica, Toro Negro, El
Verde, and Jimenez

Date — June 1963 — October 1967

Activity Description: The importance of obscuring vegetation is particularly
important in tropical areas. The Luquillo National Forest of Northeastern Puerto Rico
resembled the evergreen forests of Southeast Asia. Precipitation is high and the constant
high humidity and abundant soil moisture contribute to the development of lush plant
growth. Numercus short trees, slender vines, and stout lianes obstruct horizontal
visibility. Heavy foliage in the contiguous crowns of top story hampers vertical
visibility. Vegetation in swamps or marshlands is a characteristic feature that was similar
in Puerto Rico and Southeast Asia. Another feature of the vegetation in Puerto Rico and
Southeast Asia was the contrast between lowland and mountain flora. The Department of
Army personnel at Fort Detrick, Frederick, Maryland recognized that defoliation of such
tropical vegetation similar to that found in Southeast Asia would reduce the amount of
obscuring vegetation. Thus, in Southeast Asia the possibility of ambush would be
reduced, and the movement of enemy equipment and personnel could be more easily
observed. It was concluded that research on tactical and commercial herbicides in Puerto
Rico would contribute to the understanding and use of such herbicides in Southeast Asia.

The research in Puerto Rico on the use of tactical and commercial herbicides was
sponsored the Advanced Research Projects Agency (ARPA), Department of Defense.
Reports of the research were reported at all three of the Defoliation Conferences (1963,
1964, and 1965). Personnel of the Agricultural Research Service, United States
Department of Agriculture, were responsible for the conduct of the research. The
objectives of the research in Puerto Rico were to “conduct advanced evaluation of
promising herbicides for tropical and subtropical killing vegetation; and, determine
optimum times and rates of application, distribution parameters, formulations and
mixtures for most effective use of herbicides.”

The treatments and studies in Puerto Rico were conducted at seven locations providing a
wide spectrum of vegetative and environmental variability. The site at Mayaguez
represented a moist coastal forest habitat; the site at Maricao was in the Lower Cordillea
Forest habitat; the Guajataca site was located in a most limestone forest habitat; the
Guanica site was on the southern, dry side of Puerto Rico and excluded many of the tree
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species found on the north side of Puerto Rico; the Toro Negro site was located in the
Upper Cordillera Forest and was characterized by lower temperatures and higher rainfall
than the Lower Cordillera Forests; the E]l Verde and Jimenez sites were in the Luquillo
National Forests in areas that represented the best developed forests in Puerto Rico. The
lands were the sites were located were provided by either private individuals, companies,
the Federal Experiment Station in Puerto Rico, or the Commonwealth Division of
Forestry of the Commonwealth of Puerto Rico.

Assessment: Herbicides treatments were made by two different methods. Ground
applications were made with a telescoping pole sprayer designed to cover a 40-foot
diameter circle. The sprayer was calibrated fo spray 10 gallons of liquid per acre. Aerial
applications were accomplished with a Hughes 300 helicopter delivering 1.5 or 3.0
gallons per acre in a 35-foot swath at 45 miles per hour. All applications were made near
tree-top Jevel. The herbicides applied in the various Puerto Rico sites included the
isoocty! esters of picloram (Fort Detrick formulation M-3142); a 2:2:1 mixture of the
isooctyl esters of 2,4-D:2,4,5-T:picloram (Fort Detrick formulation M-3140); a 4:1
mixture of 2,4,5-T:picloram (Fort Detrick formulation M-2993); and the tactical
herbicides Orange, Purple, and White. In addition to Herbicide Blue, three other contact
herbicides were evaluated, monosodium methanearsonate (MSMA), paraquat, and diquat.
The rates varied {from 3 lbs/A (While), Lo 6 Ibs/A (Blue), and up (o 24 Ibs/A (Orange).

A randomized block design with one or two replications was used in each test site. Land
availability, topography, number of treatments, and application equipment determined the
number of replications and plot size. For aerial applications, two replications of 1-acre
plots (175 by 249 feet) were treated with a helicopter calibrated for delivering 10 gallons
of liquid per acre; thus rate calculations were based upon that volume, Ester formulations
were sprayed in diesel oil, while amine and sodium salt formulations were sprayed in
water.

Twelve scientists with the Agricultural Research Service were responsibly for designing,
conducting, and evaluating the research plots. Additional personnel from the Agricultural
Research Service provided the support for the treatments and mixing of the herbicides.
The three tactical herbicides, Herbicides Orange, White, and Blue and the proposed
candidates M-2993, M-3140, and M-3142 were provided hy Fort Detrick, Frederick
Maryland.

Sources: Mattie VZ (1964): Proceedings of the First Defoliation Conference, 29-30
Tuly 1663, United States Army Chemical Corps’ Biological Laboratories, Fort Detrick,
Frederick, Maryland. Document is unclassified but subject to export control. Available
Jfrom the Defense Technical Information Center, Accession Number AD0427874.

Darrow RA, Mattie VZ (1965): Proceedings of the Second Defoliation Conference, 5-6
August 1964, United States Army Chemical Corps’ Biological Laboratories, Fort
Detrick, Frederick, Maryland. Document is unclassified but subject to export control.
Available from the Defense Documentation Center, Accession Number AD0329567.

AT



Mattie VZ, Darrow RA (1966): Proceedings of the Third Defoliation Conference, 10-11
August 1965. United States Army Chemical Corps’ Biological Laboratories, Fort
Detrick, Maryland. Document is unclassified but subject to export control. Available from
the Defense Documentation Center, Accession Number AD898001.

Bovey RW, Davis FS, Morton Hi. (1968): Herbicide Combinations for Woody Plant
Control. Weed Science 16 (3): 332-335.

Tschirley FH (1968): Research Report...Response of Tropical and Subtropical Woody
Plants to Chemical Treatments. Report Number CR-13-67. Agricultural Research
Service, US Department of Agriculture Under ARPA Order No. 424, Advanced Research
Projects Agency, US Department of Defense.

Bovey RW, Dowler CC, and Diaz-Colon ID {1969): Response of Tropical Vegetation to
Herbicides. Weed Science 17 (3): 285-290.

Dowler CC, Tschirley FH, Bovey RW, Morton HL (1970): Effects of Aerially-Applied
Herbicides on Texas and Puerto Rico Forests. Weed Science 18 (1): 164-168.
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DOD TACTICAL HERBICIDE SITES

Site 21

Location: Fort Gordon, Augusta, Georgia
Fort Chaffee, Fort Smith, Arkansas
Apalachicola National Forest, Sopchoppy, Florida

Date — July 1967 — October 1967

Activity Description: During the period December 1966 to October 1967, the
newly named “Plant Science Laboratories” at Fort Detrick initiated a comprehensive
short-term project to evaluate desiccants and herbicidal mixtures as rapid-acting
defoliants. The objectives of this study were to evaluate rapid-acting desiccants as
defoliants and to assess the defoliation response of woody vegetation to mixtures of
herbicides and/or desiccants. The criteria for assessment was based principally on
rapidity of action, but included other features such as safety and case of handling,
compatibility with dissemination systems, and low toxicity to man and wildlife.

The approach to the objective of an improved rapid-acting defoliant involved three
phases: (1) evaluation of commercially available rapid desiccants or contact herbicides;
(2) evaluation of improved formulations of rapid desiccants developed under industry
contacts and by in-house effort; (3) development and evaluation of desiccant-herbicide
mixtures containing the rapid defoliant characteristics with the sustained long-term
effects of Orange and other Tactical Herbicides. The project required an immediate
access to a diversity of woody vegetation. Accordingly, Fort Detrick arranged for test
locations at Fort Gordon near Augusta, Georgia; Fort Chaffee near I'ort Smith, Arkansas,
and Apalachicola National Forest near Sopchoppy, Florida.

The Georgia site was described as a warm temperate, humid, moderate rainfall climate
with deep, well-drained sands in rolling topography. The vegetation type was an oak-
hickory-pine forest. The Arkansas site was described as a temperate continental,
moderate rainfall climate with fine sandy loam soils in rolling topography. The
vegetation type was an oak-hickory forest. ‘The Apalachicola National Forest site was
described as a subtropical, humid, moderate precipitation climate with sandy soils in a
flat poorly drained topography. The vegetation type was described as a Southern mixed
forest.  All sites were selected because of their isolation from any local human
populations, ¢.g., in Florida, the site was a ridge located in a swamp forest.

Assessment: The desiccants selected for evaluation included Herbicide Blue (a
tactical herbicide), and the commercial desiccants diquat, paraquat, dinitrobutylphenol
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(DNBP), pentachlorophenol (PCP), hexachloroacetone (HCA), and monosodium
methanearsonate (MSMA), pentachloro-pentenoic acid (AP-20), endothall, and various
mixed formulations of these desiceants. The systemic herbicides included the two tactical
herbicides Orange and White; the potassium salt, triisopropanolamine salts, and the
isooctyl ester of picloram; and, a ethylhexyl ester of 2,4,5-T mixed with HCA. Mixtures
of propanil, nitrophenol, linuron, and silvex were also evaluated. All chemicals were
furnished by Fort Detrick.

Aerial application at these three sites were made with a Bell G-2 helicopter equipped with
two 40-gallon tanks and a 26-foot boom with 6-inch nozzle positions adaptable for
volume deliveries of 3, 6, or 10 gallons per acre in a 50-foot swath. Spray equipment,
pilot, and support were furnished under contract with Allied Helicopter Service of Tulsa,
Oklahoma. Aerial applications were made on duplicate 3-acre plots, 200 by 660 feet in
dimension. A sampling and evaluation trail was established in each plot on a diagonal
beginning at 100 feet from one corner. Major species were marked along 500 feet of this
transect and individual plants were identified by combinations of colored plastic ribbons.
A minimum of 10 individuals of each species was marked unless fewer were present.
Evaluations were made at 1-, 5-, 10-, 30-, and 60-day intervals by experienced Fort
Detrick personnel. At each evaluation period the identical marked individuals of the
major species were rated for defoliation and desiccation. At cach location, approximately
475 gallons (~10 drums) of Herbicide Blue, 95 gallons (~2 drums) of Herbicide Orange,
and 6 gallons of Herbicide White were expended.

The assistance of Department of Army forestry personnel at Fort Gordon, Fort Chaffee,
and the 3 and 4™ Army Headquarters were acknowledged in the report for their support
in the selection and preparation of sites in Georgia and Arkansas. The land and facilities
for the Florida tests were provided by the Supervisor, Apalachicola National Forest,
Tallahassee, Florida. Personnel from the Physical Sciences Division, Fort Detrick
assisted in the development of formulations and preparations of field test mixtures. They
also provided the data on the physical characteristics of the candidate tactical defoliants
and mixtures.

Sources: Darrow RA, Frank JR, Martin W, Demaree, KD, Creager RA (1971): Field
Evaluation of Desiccants and Herhicide Mixtures as Rapid Defoliants. Technical Report
114, Plant Sciences Laboratories, Fort Detrick, Frederick, Maryland. Document
unclassified but subject to special export control. Available from the Defense
Documentation Center, Accession Number AD 880685.
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DOD TACTICAL HERBICIDE SITE

Site 22

Location: Adjacent to the Demilitarized Zone, Korea
Date — 20 March 1968 — 1 July 1968

Activity Description: In early 1967, as part of a general review of the
Demilitarized Zone (DMZ) defenses, the United Nations Command (UNC) and the
United States Forces Korea (USFK) found that dense vegetation within the DMZ and
contiguous areas provided cover for North Korean infiltration or raiding parties. The
vegetation in these areas had grown unencumbered since the Armistice and was an
important part of the DMZ defensive problem. In March 1967, representatives of the
Plant Sciences Laboratory, US Army Biological Laboratories, Fort Detrick, Maryland
visited Korea and inspected typical vegetation growth in selected areas contiguous to the
DMZ. Based upon this evaluation, the Plant Sciences Laboratory recommended the use
of tactical herbicides, specifically Herbicides Orange and Blue, and a commercially
available soil applied herbicide (Monuron UROX 22) to control general and specific
vegetation growth adjacent to the DMZ.

The decision to use tactical herbicides required obtaining approval of the United States
Department of State. Numerous messages were dispatched during the period May
through September 1967. In early September, the US Secretary of State authorized
discussion of the program with the Republic of Korea (ROK) Government. These
discussions provided the acceptance of the program by the ROK Prime Minister and on
20 September 1967 both governments (ROK and US) granted permission for the use of
the tactical herbicides to be sprayed in the area between the DMZ South tape and the
Civilian Control Line.

Following a series of planning conferences a comprehensive vegetation control program
was developed. On 4 March 1968, the Commander, US Forces in Korea
(COMUKOREA) was authorized to deploy tactical herbicides as part of the vegetation
control program in Korea. To preclude the possibility of unfavorabie propaganda and to
ensure that defoliants would be properly employed with a margin of safety, the following
constraints were placed upon the vegetation control program: (a) Defoliants were not be
employed North of the Southern boundary of the DMZ; (b) During application, care was
to be taken to ensure that there was neither run-off nor spray drift into areas North of the
Southern boundary of the DMZ; (¢) Defoliants would not be applied during precipitation
or when rain was expected within 12 hours after application; (d) Extreme caution was to
be exercised to avoid damage to food crops; (e) Defoliants would note be dispensed from
aircraft of any kind; and (f) a Korean Military Assistance Group (KMAG) Representative
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(a Chemical Corps Officer assigned to this subordinate element of the Eighth US Army)
would be physically present whenever defoliants were deployed. By 20 March 1968, the
first herbicide (Monuron) and equipment arrived in country. On 31 March,
implementation of the Vegetation Control Program CY 68 (for Calendar Year 1968) was
ordered to begin on or about 15 April 1968. On 10 April 1968 supplies of Herbicides
Orange and Blue were on-hand in forward locations near the DMZ.

Assessment: Soldiers from the First Republic of Korea Army (FROKA) were
assigned the task of applying the herbicides. Monuron UROX 22 was spread by hand or
mechanical broadcast beginning on 15 April 1968 and through 28 April 1968, The usual
technique involved dividing a selected area into several lanes and each soldier walked
along his assigned lane spreading the Monuron pellets along an area of 5 meters on each
side of his marked lane. Supplies of Monuron were spotted throughout the area to
facilitate individual re-supply along assigned lanes. In this manner, approximately 7,800
drums (397,800 pounds) of palletized herbicide were applied on 1,560 acres or at a rate
of 255 Ibs/A.

Applications of the tactical herbicides Orange and Blue began on 15 May 1968 upon the
emergence of foliage, and terminated on 15 July 1968, The Orange herbicide was mixed
with diescl oil at a ratio of 3 galfons of Orange to 50 gallons of diesel. Since many
application areas selected for spraying with Orange were relatively inaccessible for use of
the modified M8A2 Decontamination Trailer, 22 liquid defoliant spray sets were
employed. These units were insecticide sprayers commonly used in Engineer
Entomological Services and consisted of a portable lightweight hypro-type pump with a
standard gasoline engine. The Republic of Korea Army (ROKA) also had available ten
M106 “Mitey Mite” dispensers that were used to supplement liquid spray capabilities.
The M106 was a commercial, backpack sprayer that consisted of a compact two-cycle
gasoline engine that dispersed the herbicide through a 6-foot hose. The tank contained 3
gallons of liquid. The modified M8A2 Decontamination Trailers were used for spraying
both Orange and Blue. The unit consisted of a 200 gallon capacity tank and a 25 HP GED
pump mounted on a 1 ' ton trailer. A single hose reel allowed the operator to move
approximately 50 feet from the trailer and direct a liquid spray through the adjustable
Beam type spray gun at a rate of 20 gallons per minute.

Approximately 380 drums of Orange (20,900 gallons) were applied on 6,966 acres (3
gallons/acre). Herbicide Blue was applied as a liquid spray mixed with water at a ratio of
3 gallons of Blue to 50 galions of water for application on one acre. Approximately 625
drums of Blue (34,375 gallons) were applied on 11,458 acres (3 gallons/acre). As noted,
all applications were done by ground-based spray systems. The use of masks and
handling precautions were mandatory. The report noted that 3,345 FROKA soldiers were
involved in the actual spray operations. No US military personnel were used to spray the
tactical herbicides, or were involved in any of the spray operations, e.g., mixing of the
herbicides and diluents. US military personnel (Chemical Corps Officers) were used to
monitor and report on the activities of the ROKA Forces.
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Sources: Buckner JE (2 January 1969): Final Report, Vegetation Control Plan CY
68. United States Army Advisory Group, Korea, APO San Francisco 96302. Document
203-C69, Declassified from Confidential, source or date not legible.

Sypko T (2004): Korea DMZ Vets & Agent Orange. VFW Magazine, January 2004,
page 44,

Additional Comment: The Sypko article noted that Agent Orange was used
from April 1968 through July 1969. The Buckner Report confirmed only that Orange
and Blue were used from 15 May through 15 July 1968 (three months). There was no
record found of the use of Orange or Blue Herbicides being applied in CY 1969. The
Sypko article confirmed correctly that all of the defoliants were applied by South
Korean Troops. The Buckner Report noted that all ROKA personnel who participated in
the project were well trained, prepared, and that the operation was adequately organized
and followed the planned schedule in an orderly manner.
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DOD TACTICAL HERBICIDE SITES

Site 23

Location: The Outport, Gulfport, Mississippi
Date — 17 August — 7 November 1969

Activity Description: In August 1966, the United States Department of the Air
Force consolidated the responsibility for the management of all tactical herbicides (used
in Vietnam) under the Directorate of Air Force Aerospace Fuels, San Antonio Air
Materiel Area {SAAMA), San Antonio, Texas. One action that resulted from this
consolidation was the selection of the Port of Mobile, Mobile, Alabama for the port of
embarkation of all tactical herbicides procured and shipped to Vietnam. Thus, all of the
producers of Herbicide Orange, Herbicide White, and Herbicide Blue were instructed by
the Defense Supply Agency (the procuring agency) to ship the tactical herbicides in 55-
gallon drums and by rail to the Port of Mobile. As the tactical herbicide inventory began
to build up in Vietnam (primarily at the Air Bases at Bien Hoa and Da Nang) in 1968,
SAAMA temporarily discontinued shipment from the Port of Mobile in order “to avoid
exposing large quantities of herbicides to possible damage by enemy action.” Since the
Port of Mobile was routinely used as the port of embarkation, SAAMA arranged for the
tactical herbicides to be temporarily placed in storage at the Port. However, it was
recognized that additional temporary shortage would be needed.

On 26 June 1968, SAAMA negotiated with the Naval Construction Battalion Center
(NCBC), Gulfport, Mississippi to receive and store additional drums of tactical
herbicides, Moreover, the NCBC outside storage area was about two miles from the
Gulfport Outport Docks. By December 1968, 66,700 drums had been moved to NCBC.
Over the next eight months (in 1969) drums were again being shipped to Vietnam out of
both the Outport at Gulfport and from the Port of Mobile. On 17 August 1969, Hurricanc
“Camille” hit the Gulfport, Mississippi area with winds in excess of 200 miles per hour,
There were 17 railroad cars on the Gulfport Docks containing 1,700 drums of herbicide
that were withdrawn to NCBC area before the storm hit. However, there were 1,466
drums of Orange and Blue in the berthing area awaiting loading and shipment to
Vietnam. These drums were scattered throughout the port area and into the water by the
hurricane,

Assessment: Of the 1,466 drums, 412 were recovered and shipped to Vietnam. The
remainder were dredged from the Gulf by the personnel of the Army Corps of Engineers
and piled in the Commercial Port Area at Gulfport. On 2 October 1969, the Air Force
Logistics Command directed the Eastern Area Military Traffic Management and
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Terminal Services to furnish labor, hoses, and heavy equipment for the redrumming of
the remaining inventory, SAAMA furnished new drums, marking and shipping
instructions. The Army Corps of Engineers (Gulf Detachment) disposed of the
contaminated soil and empty damaged drums.

The redrumming operations were completed on 7 November 1969. Contaminated soil and
the damaged drums that had been flattened were hauled to a Hurricane Camille “dumping
area” where they were plowed underground. Salvaged drums were placed on pallets and
delivered to the Gulfport Docks for loading and shipment to Vietnam. After the
completion of the operation, Port Officials and Air Force Logistic Command personnel
determined that 171 drums of Herbicide Blue and 74 drums of Herbicide Orange/Orange
1I were missing from the inventory and despite recovery efforts, they were never found.
The issue of these “lost drums” was the subject of a Freedom of Information Request to
the Air Force Logistics Command, Wright-Patterson Air Force Base, Ohio, and a
subsequent newspaper article in The Sun/The Daily Herald, Biloxi, Mississippi, 11
March 1985.

Sources: Craig DA (1975): Use of Herbicides in Southeast Asia. A History Prepared
for the Directorate of Energy Management, San Antonio Air Logistics Center, Kelly Air
Force Base, Texas.

Miller RA, Shafts PA, Stieritz SF, Termena BJ (1980): The Disposal of Herbicide
Orange, 1971-1979. Office of History, Air Force Logistics Command, Wright-Patterson
Air Force Base, Ohio.

Rose C (1985): Freedom of Information Act, Case 85-325. Headquarters United States
Air Force, Department of the Air Force, Washington, DC. (dated 9 April 1985)
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DOD TACTICAL HERBICIDE SITES

Site 24

Location: Soil Biodegradation Studies of Herbicide Orange, in
Five Locations- Florida, Kansas, Utah, Oregon, and
Washington

Date — April 1972 — March 1979

Activity Description: One method selected for the potential disposal of the
surplus 2.3 million gallons of Herbicide Orange remaining after the Vietnam War was
subsurface injection or soil incorporation of the herbicide at massive concentrations. The
premise for such studies was that high concentrations of the herbicides and TCDD would
be degraded to innocuous products by the combined action of soil microorganism and
soil hydrolysis. In order to field test this concept, biodegradation plots were established in
five climatically and environmentally different areas of the United States: Northwest
Florida at Eglin Air Force Base (AFB); Western Kansas at the Kansas State University
Experimental Station, Garden City; Northwestern Utah on the Air Force Logistics
Command (AFLC) Test Range Complex near the Dugway Proving Grounds; A Pesticide
Waste Disposal Site established by the Department of Entomology, Oregon State
University in Eastern Oregon; and the Agronomy Farm, Washington State University,
Pullman, Washington. The project was initiated in April 1972. Drums of Herbicide
Orange were available at Eglin AFB for the plots established on Test Area C-52A of the
Eglin Reservation. However for the other locations drums of Herbicide Orange were
shipped from the Naval Construction Battalion Center, Gulfport, Mississippi to Garden
City, Kansas (one 55-gallon drum), Dugway Proving Ground, Utah (two 55-gallon
drums), Department of Entomology, Oregon State University (one 55-gallon drum), and
Department of Agronomy and Soils, Washington State University (one 55-gallon drum).

Assessment: The amount of Herbicide Orange incorporated into field plots varied by
location. On Test Area C-52A, Eglin AFB, Florida, the herbicide was placed (simulated
subsurface injection) in 5 replicated 10 x |0-foot plots, 6 inches below the soil surface at
concentrations of 4,000 pounds per acre (initial concentration in 6-inch profile was 5,000
parts-per-million). The 10 plots were periodically samples over a period of six years
(Apirl 1972 — April 1978). At the Garden City Kansas Fxperiment Station, Herbicide
Orange was pre-plant incorporated into one-acre plots via a rototiller at concentrations of
2,000 and 4,000 pounds per acre. The site was sampled and monitored for three years
(June 1972 — June 1975). At the AFLC Test Range Complex, Herbicide Orange was
placed (simulated subsurface injection) into replicated 10 x 15-foot plots, 6 inches below
the soil surface at concentrations of 1,000, 2,000 and 4,000 pounds per acre. The site was
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sampled and monitored for six years (May 1972 — May 1977). At the Pesticide Waste
Disposal Site in Eastern Oregon, herbicide was subsurface injected at 1,000 pounds per
arca (on one acre). At the Agronomy Farm at Washington State University, Herbicide
Orange was incorporated into 42 field lysimeters at concentrations of either 1,000 or
5,000 pounds per acre. The lysimeters were established in December 1976 and were
terminated in March 1979,

At Eglin AFB, Florida, 2 civilians and 2 military officers were involved in the treatment
and monitoring of the plots. At Garden City Kansas, one civilian with the Kansas State
Experiment Station was involved in the sampling and monitoring of the plots. At the
AFLC Test Range, 2 military officers were involved in the sampling and monitoring of
the plots. At the Pesticide Waste Disposal site in Eastern Oregon, personnel from the
Department of Entomology were involved in sampling and monitoring. At Washington
State University, the research was the focus of a Ph.D. and thus a graduate
student and his Major Professor were involved in the project. bé,

The United States Air Force Scientific Advisory Board’s Ad Hoc Committee for the
Disposal of Herbicide Orange felt that this method was promising, but that more data and
evidence were needed to ensure environmental safety. Moreover, the permission to use
Federal lands for this disposal option would require not only an appropriate
Environmental Impact Statement, but also the approval of State and Federal Authorities,
with likely many legal challenges.

Sources: Young AL, Thatken CE, Arnold EL, Cupello JM, Cockerham LG (1976):
Fate of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in the Environment: Summary and
Decontamination Recommendations. Technical Report USAFA-TR-76-18, Department
of Chemistry and Biological Sciences, United States Air Force Academy, Colorado.

Stark HE, McBride JK, Orr GF (1975): Soil Incorporation/Biodegradation of Herbicide
Orange. Volume 1. Microbial and Baseline Ecological Study of the US Air Force
Logistics Command Test Range, Hiil AFB, Utah. Document No. DPG-FR-C615, US
Army Dugway Proving Ground, Dugway, Utah. Unclassified, limited to US Government
Agencies only.

Tanigughi G (1975): Soil Incorporation/Biodegradation of Herbicide Orange. Volume I1.
Meteorological and Chemical Studies of a Proposed Test Site on the AFLC Test Range,
Hill AFB, Utah. Document No. TECOM-5-CO-213-000-015, US Army Dugway
Proving Ground, Dugway, Utah. Unclassified, limited to US Government Agencies only.

Goulding RL (1973): Waste Pesticide Management. Final Narrative Report. US
Environmental Protection Agency Demonstration Grant No. 5-G06-EC-00222,
Department of Entomology, Oregon State University, Cotvallis, Oregon.

Majka JT, Cheng HH, Muzik TJ (1982): Dissipation of Massive Quantities of 2,4-D and
2,4,5-T n-Butyl Esters in Field Mini-Lysimeters. J Environ Qual 11 (4): 645-649.
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Majka JT, Cheng HH, McNeal BL (1982): Mobility of 2,4-D and 2,4,5-T n-Butyl Esters
in Soils Following Massive Applications to Field Mini-Lysimeters. J Environ Qual 11
(4): 650-655.

SAIC (1989): Final Decision Document for Herbicide Orange Test Area, Utah Test and
Training Range, North Range, Utah. US Air Force Installation Restoration Program, Hill
Air Force Base, Utah. Prepared Under Interagency Agreement No 40-1760-86 by
Science Applications International Corporation, McLean, Virginia. Submitted to US Air
Force Logistics Command, Wright-Patterson AFB, Ohio. Unclassified, available for
public distribution.



DOD TACTICAL HERBICIDE SITE

Site 25

Location: Reformulation of Herbicide Orange for Domestic or
Foreign Use, Bound-Brook, New Jersey

Date — April 1972 — January 1973

Activity Description: One method selected for the potential disposal of the
surplus 2.3 million gallons of Herbicide Orange remaining after the Vietnam War was the
option of donating or selling the herbicide to private industry, or to another United States
Government Agency. For example, a significant portion of the total land area of the
United States was used for pasture and grazing purposes, and weeds and brush presented
a major problem on these lands. Various species of undesirable brush and trees and
numerous noxious (foreign) weeds dominated some 320 million acres of US rangeland
and pastures, and the application of phenoxy herbicides, such as found in Herbicide
Orange, could be an economical method of increasing the quality and grazing capacity of
these lands. Moreover, in April 1972 representatives from the Blue Spruce Company,
Bound-Brook, New Jersey and from the International Research Institute, a Rockefeller
Foundation affiliate, contacted the Air Force Logistics Command proposing to
reformulate Herbicide Orange and sell or donate it to a number of South American
Governments, including Brazil, Colombia, Venezuela, and Surinam. The basic plan was
to have the Air Force donate the herbicide for use to improve rangelands in the upper
Amazon Basins of South America. The Herbicide Orange would be reformulated
(diluted) and repackaged for ground application under controlled conditions. AFLC
advised the Blue Spruce Company that “it had no objection, but recommended that the
proposed governments that would be involved would employ Rlue Spruce Company to
reformulate and repackage the Herbicide Orange.” From May 1972 through January
1973, 121 drums (6,655) gallons of Merbicide Orange were shipped to the Blue Spruce
Company.

Assessment: As a “Tactical Herbicide”, Herbicide Orange was not an EPA (US
Environmental Protection Agency) registered pesticide, and as such could not be
domestically used or sold. However, the 2.3 million gallons of surplus represented a
resource of considerable monetary value. Beginning in May 1972 the Blue Spruce
Company experimented on rcformulating and diluting the Herbicide Orange.
Simultaneously, the Company (with the assistance of the International Research Institute)
initiated discussions with the Brazilian Government and with the US EPA. After more
than one year negotiating with US and South American Government Agencies, letters of
support for the proposal were not forthcoming. Accordingly, after a great deal of
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discussion, the United States Air Force Scientific Advisory Board’s Ad Hoc Committee
on the Disposal of Herbicide Orange rejected this alternative for the following reasons:
“Once sold or donated, the United States could not assure that the herbicide would be
handled with the proper technical and environmenial controls. In addition, the
widespread publicity on the use of the herbicide in Southeast Asia had created an “anti-
people” image for the material that would probably result in adverse public opinion and
political reactions in the event the herbicide was sold to another couniry. In view of
these considerations, the Board felt that the herbicide’s sale or donation to a foreign
country would be against the best interests of the United States.”

No record could be found of how the Blue Spruce Company disposed of the reformulated
herbicide. The use of 2,4,5-T herbicide was not formally suspended until 1978,

Sources: Department of the Air Force (1974): Final Environmental Statement on the
Disposition of Orange Herbicide by Incineration. November 1974, Department of the Air
Force, Washington, DC, Unclassified, available for public distribution

Air Force Logistics Command (1976): Historical Records — Project on the Disposition of
Herbicide Orange. Office of History, Air Force Logistics Command Archives, Wright-
Patterson Air Force Base, Ohio, Unclassified
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DOD TACTICAL HERBICIDE SITES

Site 26

Location: Destruction of Herbicide Orange by Chlorinolysis,
Painsville, Ohio

Date — September 1972 — July 1974

Activity Description: One method selected for the potential disposal of the
surplus 2.3 million gallons of Herbicide Orange remaining after the Vietnam War was the
option of chlorinolysis. From the theoretical engineering point of view, chlorinolysis
offered an efficient, controlled, and safe method for the disposal of Herbicide Orange.
The concept was that the chlorinolysis process would breakdown the molecules of
herbicides and add a chlorine molecule to produce carbon tetrachloride, phosgene, and
anhydrous hydrogen chloride, each of which had established commercial value. In July
1972, discussions and correspondence with the US Environmental Protection Agency
(EPA) committed the Air Force Logistics Command (AFLC) to pursue the testing and
research necessary to determine the feasibility of converting Herbicide Orange to salable
products by chlorinolysis. In September 1972 a Memorandum of Agreement between the
EPA and AFLC was initiated. The objective of the agreement was the development of a
laboratory program to evaluate the practicality of the application of chlorinolysis for the
disposal of Herbicide Orange. It was agreed that the EPA would manage the research and
provide a report containing all data collected, together with conclusions and
recommendations. AFLC agreed to fund the research. Three drums (165 gallons) of
Herbicide Orange containing 14 ppm TCDD were provided to the Diamond Shamrock
Corporation Laboratory in Painsville, Ohio.

Assessment: Chiorinolysis as a means to dispose of Herbicide Orange was evaluated
over a period of almost two years. Reports received in early 1973 confirmed that no
dioxin was detected (sensitivity level of 10 parts-per-trillion), Moreover, the 2,4-D that
was fractionally distilied from Herbicide Orange by the Diamond Shamrock laboratory
contained less than 1 part-per-biilion dioxin. The material remaining after distillation was
predominantly the dioxin-contaminated 2,4,5-T herbicide, which was then subjected to
the chiorinolyis process. EPA estimated that to convert 26.5 millions pounds of Herbicide
Orange to carbon tetrachloride, phosgene, and hydrogen chloride would require about
170 million pounds of chlorine. To undertake such a large industrial operation, Diamond
Shamrock estimated that it would take from 36 to 90 months to build and evaluate a plant
large enough to handle the volume of Herbicide Orange available. In the Final EPA
Report, the Diamond Shamrock scientists concluded that chlorinolysis could be an
effective means of disposing of the surplus Herbicide Orange. Destruction of the dioxin
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(TCDD) was complete, and preliminary toxicology tests of the recovered carbon
tetrachloride on rabbits show no evidence of TCDD contamination, i.e., the rabbit ear test
for chloracne was negative.

Owing to the uncertainties associated with developing this technique to a full-scale piant
capable of safely processing 2.3 million gallons of Herbicide Orange in a timely and
economic manner, chlorinolysis was not accepted as the method of disposal even though
it was shown to be satisfactory from an environmental point of view. The EPA Final
Report did not provide any information on the personnel involved in the laboratory
research, nor on the fate of any remaining Herbicide Orange or subsequent products from
the chlorinolysis process.

Sources: US Environmental Protection Agency (1974). Study of Feasibility of
Herbicide Orange Chlorinolysis. Technical Report EPA-600/2-74-006, July 1974, 1JS
Environmental Protection Agency, Washington, DC. Unclassified, available for public
distribution.

Department of the Air Force (1974): Final Environmental Statement on the Disposition of
Orange Herbicide by Incineration. November 1974, Department of the Air Force,
Washington, DC. Unclussified, available for public distribution.

Miller RA, Shafts PA, Stieritz SF, Termena BJ (1980): The Disposal of Herbicide

Orange, 1971-1979. Office of History, Air Force Logistics Command, Wright-Patterson
Air Force Base, Ohio.
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DOD TACTICAL HERBICIDE SITES

Site 27

Location: Fractionation of Herbicide Orange for Commercial
Use, Jacksonville, Arkansas

Date —14 March 1972 — January 1973

Activity Description: One method selected for the potential disposal of the
surplus 2.3 million gallons of Herbicide Orange remaining after the Vietnam War was the
option of fractionation (chemical distillation). Fractionation was the proposed process of
converting Herbicide Orange into its acid ingredients by means of high temperature
distillation. The concept was to separate the normal buty! esters of 2,4-D and 2,4,5-T
herbicides from the dioxin (TCDD) contaminant. The 2,4-D and 2,4,5-T was then to be
reformulated for commercial use. The dioxin (TCDD) would then be destroyed by
chemical, biological, or incineration techniques. Actual distillation efficiencies
theoretically could approach 90% to 95%. In February 1972, Transvaal, Inc., a chemical
company in Jacksonville, Arkansas approached the Air Force Logistic Command (AFLC)
with a proposal to dispose of Herbicide Orange through a process of fractional
distillation. On 3 March 1972, a team of Bio-environmental Engineers from the AFLC’s
United States Air Force Environmental Health Laboratory, Kelly Air Force Base, Texas
visited the Transvaal Facilities in Jacksonville, Arkansas. On 14 March 1972, AFLC
shipped one drum (55 gallons) of Herbicide Orange from the inventory at the Naval
Construction Battalion Center, Gulfport, Mississippi to the Transvaal Inc. laboratory in
Jacksonville, Arkansas.

Assessment: Immediately after the visit by personncl from Kelly AFDB, Transvaal,
Inc. undertook a small-scale feasibility study funded by AFLC and with the Herbicide
Orange from Gulfport. The Kelly AFB personnel had informed Transvaal that their
Herbicide Orange disposal option must contain a feasible monitoring capability that
would establish what concentrations of 2,4-D and 2,4,5-T esters, and the TCDD
contaminant would be released to the environment during the re-distillation process.
Although the Transvaal research laboratory was very limited in instrumentation, they
were able fo separate Herbicide Orange into its original ingredients. The Transvaal
Engineers stated that the TCDD residue would be isolated and destroyed during the
fractionation process. However, subscquent rescarch did not demonstrate adequately the
fate of the TCDD. In addition, standards to control and monitor vapor and fluid emissions
into the environment were not adequately identified. In January 1973, the Air Force
Scientific Advisory Board recommended that further research into fractionation not be
supported, and that this option not be considered for the disposal of Herbicide Orange.
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No records could be found of how the Transvaal, Incorporated disposed of the separated
and reformulated herbicides, nor of any remaining Herbicide Orange. The use of 2,4,5-T
herbicide was not formally suspended by EPA until 1978.

Sources: Callahan RA (1972): Trip Report to Transvaal Inc., Jacksonville, Arkansas.
Prepared for the Commander, USAF Environmental Health Laboratory, Kelly Air Force
Base, Texas (copy in the Alvin L. Young Agent Orange Collection, National Agricultural
Library — see Sources Page).

Department of the Air Force (1974): Final Environmental Statement on the Disposition of
Orange Herbicide by Incineration. November 1974, Department of the Air Force,
Washington, DC. Unclassified, available for public distribution.

Miller RA, Shafts PA, Stieritz SF, Termena BJ (1980): The Disposal of Herbicide

Orange, 1971-1979. Office of History, Air Force Logistics Command, Wright-Patterson
Air Force Base, Ohio.
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DOD TACTICAL HERBICIDE SITES

Site 28

Location: Reforestation Tests in Western Oregon
Date — 15 May 1973 — 1 June 1974

Activity Description: One method selected for the potential disposal of the
surplus 2.3 million gallons of Herbicide Orange remaining after the Vietnam War was the
option using it in reforestation programs in the Western United States. Forest surveys
taken in 1972 indicated that there were some 4.7 million acres of commercial forest tands
in Western Oregon and Washington that were either non-stocked or pootly stocked with
conifers (e.g., Douglas fir). Virtually all such lands were occupied by vegetation whose
presence precluded reestablishment of conifers. Concepts of selective brush control had
been developed for reforestation wilh the aid of commercial formulations of 2,4-D and
2,4,5-T. In 1972, more than 100,000 acres were being treated each year with various
formulations of these materials, all as low-volatile esters. Success had been good,
especially in “release” operations where the newly planted conifer species would have the
opportunity of out-growing the brush species that had been treated with the herbicides.
There were three general approaches to the use of phenoxy brushkillers in reforestation,
with the differences tied to season of application. Dormant sprays were applied in spring,
between the onset of plant growth activity in early spring and conifer bud busting.
Summer and fall foliage sprays were used when brush species were typically resistant to
dormant {reatment. Summer treatments were the least selective in a Douglas fir
community, but tended to have the greatest systemic activity on sensitive species.

In May 1972, a Professor of Forestry with the Oregon State School of Forestry, Corvallis,
Oregon submitted a proposal to the Air Force Logistics Command (AFLC) titled: “Field
Tests of Herbicide Orange for Brushfield Rehabilitation and Conifer Release.” The
objectives of this proposed research were: (1) to evaluate the impact of high-volatile
brushkiller on brush-dominated forest ecosystems, (2) to determine whether Herbicide
Orange could be used effectively in the re-establishment of conifers in Western Oregon
brushficlds, (3) to evaluate the difficulties of using a technical grade ester without
adjuvants for field use, and, (4) to obtain a crude estimate of whether drift problems trom
the high-volatile butyl esters were manageable. On 20 October 1972, after reviewing the
proposal with other Federal agencies, AFLC authorized the shipping of 5 drums of
Herbicide Orange from the inventory at the Naval Construction Battalion Center,
Gulfport, Mississippi to the School of Forestry, Oregon State University, Corvallis,
Oregon.
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Assessment: A total of 358 acres of test plots in Western Oregon were treated with
Herbicide Orange on 10-11 May 1973. The plots on which Herbicide Orange was
applied were selected among sites available on the ownership of three industrial
cooperators, all of whom had on-going chemical brush control programs. The
cooperators provided the cost of application by helicopter and secured application
permits from the Oregon State Forestry Department. Tall brush plots were treated with
4.3 pounds per acre acid equivalent (one-half gallon of Orange in 15 total gallons of
diesel fuel), while low brush plots received 2.1 pounds per acre acid equivalent (one quart
per acre in ten gallons total spray). The treatments were made by a commercial
applicator. Oregon State University School of Forestry personnel conducted the field
flagging, field observations, and evaluations of the effectiveness of Herbicide Orange.

Although the brush control and conifer release with Herbicide Orange was excellent, the
resulting negative publicity, and concerns expressed by the US Environmental Protection
Agency over the transport and use of a non-registered pesticide caused AFLC to reject
this method of disposing of the surplus Herbicide Orange. The remaining Herbicide
Orange (2 drums) was subsequently returned to the Naval Construction Battalion Center.

Sources: Newion M (October 1972): Field Tests of Herbicide Orange for Brushfield

Rehabilitation and Conifer Release. Oregon State University School of Forestry
Research Project F882A. Submitted to Air Force Logistics Command, Wright-Patterson
Air Force Base, Ohio.

Gazette Telegraph (1973): Weed Killer Banned in Vietnam Being Tested in Five States.
Sunday, June 10, 1973, Colorado Springs, Colorado,

Newton M (1975): Environmental Impact of “Agent Orange” Used in Reforestation Tests

in Western Oregon. Abstract 144, pages 52-53, Proceedings of the Weed Science Society
of America, 1975 Annual Meeting held in Washington, DC.,
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DOD TACTICAL HERBICIDE SITE |

Site 29

Location: Incineration Tests on Herbicide Orange, Van Nuys,
California

Date — October 1973 — April 1974

Activity Description: Onc method selected for the potential disposal of the
surplus 2.3 million gallons of Herbicide Orange remaining after the Vietnam War was the
option of destroying the herbicide in a land-based commercial incinerator. Personnel
from the United States Air Force (USAF) Environmental Health Laboratory (EHL), Kelly
Air Force Base, San Antonio, Texas were directed in August 1971 by the Air Force
Logistics Command (AFLC) to prepare a statement of work for the disposal of Herbicide
Orange by incineration. The tasks involved first conducting in-house bench-sized
incinerations tests to determine feasibility of monitoring the emissions of incinerators
burning Herbicide Orange, and secondly, in identifying an appropriate commercial
incinerator capable of destroying the large quantity of surplus herbicide. The in-house
tests were augmented by studies conducted at Mississippi State University and at the
Rocket Propulsion Laboratory at Edwards Air Force Base, California. The EHL
personnel made trips to Monsanto Company’s Krummrich Plant, Sauget, Illinois; and to
the Rollins Purle Commercial Incinerator near Philadelphia, Pennsylvania. The outcome
of these trips was the recognition that additional engineering studies were required to
fully understand the requirements that a commercial incinerator would need to undertake
the project. In 1973, AFLC contracted with the Air Force-Marquardt Jet Laboratory, at
Van Nuys, California to conduct the required tests. Twenty-eight drums (1,540 gallons)
were shipped from the Herbicide Orange Inventory at the Naval Construction Rattalion
Center, Gulfport, Mississippi to the Marquardt Company in Van Nuys, California. The
mean concentration of the dioxin (TCDD) in the erbicide Orange was 13.3 ppm (parts-
per-million).

The tests objectives were to: (1) determine the capability of an incinerator system to
destruct the Herbicide Orange over a range of selected incinerator conditions: (2) obtain
the necessary engineering data to adequately monitor, control, and document the
incinerator operation during the project; (3) evaluate the test burns® effects and project
the long-term effects of the combustion gases on the material of the incincrator unit; and,
(4) determine the combustion gas, scrubbed effluent gas, and “spent” scrubber water
discharge mass rates of herbicide constituents and any other organic compounds that may
be detected.
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Assessment: On 8 October 1973, tests were initiated with the Marquardt incinerator
system to evaluate the incineration of Herbicide Orange in a commercial incinerator over
a range of selected conditions. Particular emphasis was placed on the ability of the
incinerator to destroy the parts-per-million quantities (11-16 mgkg) of 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD) present in the herbicide. A total of 30.5 hours of
burn time on undiluted Herbicide Orange fuel was accumulated during eight record bumn
periods. Test data demonstrated that the incineration system operated very satisfactorily
using undiluted “Orange” Herbicide as a fuel and that the herbicide and TCDD was
effectively and safely destroyed in the combustion process.

The tests were accomplished between 8 October 1973 and 21 December 1973 at the Air
Force-Marquardt Jet Laboratory, Van Nuys, California. During the conduct of the tests,
twelve military personnel from the USAF Environmental Health Laboratories at Kelly
Air Force Base, Texas and McClellan Air Force Base, California performed the gas
sampling, scrubber water sampling, biomonitoring, noise testing, drum cleaning
experiments, and the combustion and scrubbed effluent gas monitoring,

With the success of the Marquardt studies, the Under Secretary of the Air Force
(Installations and Environment) recommended that the site location for a commerical
incinerator was probably the most important factor for the disposal of Herbicide Orange.
In 1976, the Air Force selected at-sea incineration aboard the M/T Fulcanus, a Dutch-
owned incinerator ship, to destroy the herbicide in Operation PACER HO (to be
described in the leaflets for the Naval Construction Battalion Center, Guifport,
Mississippi, and Johnston Island, Central Pacific Ocean).

Sources: Department of the Air Force (1974): Final Environmental Statement on the
Disposition of Orange Herbicide by Incineration. November 1974, Department of the Air
Force, Washington, DC. Unclassified, available for public distribution.

Air Force Logistics Command (1976): Historical Records — Project on the Disposition of
Herbicide Orange. Office of History, Air Force Logistics Command Archives, Wright-
Patterson Air Force Base, Ohio.

Miller RA, Shafts PA, Stieritz SF, Termena BJ (1980): The Disposal of Herbicide
Orange, 1971-1979. Office of History, Air Force Logistics Command, Wright-Patterson
Air Force Base, Ohio.
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DOD TACTICAL HERBICIDE SITES

Site 30

Location: Reprocessing of Herbicide Orange, Gulfport,
Mississippi

Date — May 1975 — March 1977

ACtiVity Description: In December 1974, the Department of the Air Force filed a
final environmental impact statement with the Council on Environmental Quality on the
disposition of Herbicide Orange by destruction aboard a specially designed incinerator
ship in a remote area of the Central Pacific Ocean west of Johnston Island. The US
Environmental Protection Agency (EPA) held a public meeting in February 1975 to
consider the Air Force’s request for a permit for ocean incineration of Herbicide Orange.
During that meeting, public testimony was presented that suggested that Herbicide
Orange could indeed be reprocessed and the material commercially used. The EPA
requested that the Air Force Logistics Command (AFLC) again investigate the feasibility
of reprocessing the herbicide as a means of disposition prior to making a decision on the
permit of ocean incineration. In March 1975, a private company, Agent Chemical Inc.,
(ACIT) submitted a proposal to AFLC proposing that a new process had been developed to
remove the TCDD from the herbicide, thus making it available to be reformulated,
registered with EPA, and sold in commercial channels.

From May 1975 to March 1977, ACI, the Defense Supply Agency, and AFLC worked on
tests and pilot plant research to determine if the reprocessing of the Herbicide Orange
stocks could be preformed safely. During the period, the Defense Supply Agency took
the lead in managing the reprocessing program. The AFLC’s Occupational and
Environmental Health Laboratory at Brooks Air Force Base, Texas provided the technical
expertise.  AFLC retained responsibility for all project and environmental safety
programs. In August 1975, ACI received permission from the Mississippi Air and Water
Pollution Control Commission to construct a pilot reprocessing plant at the Naval
Construction Battalion Center (NCBC) in Gulfport, Mississippi. The NCBC was the
storage site for R60,000 gallons of Herbicide Orange. The Naval authurities worked
closcly with AFLC and the Defense Supply Agency in their reprocessing efforts. 1f the
pilot plant proved successful, NCBC would be the site for the reprocessing operation.

Assessment: In October 1975, ACI received a permit to construct and operate the
pilot plant. The plans called for reprocessing the herbicide at both Guifport and Johnston
Island. The process consisted of heating the herbicide and then passing it through carbon
absorption cylinders to remove the TCDD. To reprocess all of the Herbicide Orange
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would require about 1,000 steel cylinders, each 10 feet long and 30 inches in diameter,
642 tons of activated charcoal. In a series of tests, ACI processed 354 gallons (6.5 drums)
of Herbicide Orange (taken from the NCBC Inventory). On 7 July 1976 ACI submitted
its report to EPA, the Defense Supply Agency, Under Secretary of Defense for
Installations and Environment, Air Force Logistics Command, and to the Occupational
and Environmental Health Laboratory. ACI’s process was judged successful, and the
Defense Supply Agency began negotiating a contract. Complications subsequently
emerged related to disposal of the TCDD-loaded steel cartridges, and with concerns by
the Navy over the construction of a major facility at NCBC, and from Environmental
Groups over the reprocessing of the 2,4,5-T herbicide. In March 1977, the Department of
Defense recommended that all reprocessing cfforts be discontinued in favor of
incineration at sea. Since the incinerator ship M7T Vulcanus was expected to be available
in April 1977, DoD requested EPA immediately grant the permit for the at-sea
incineration of the entire Herbicide Inventories at NCBC and Johnston Island.

Active duty Ailr Force personnel with the Occupational and Environmental Health
Laboratory, Brooks Air Force Base, Texas were intimately involved in all phases of the
pilot plant construction, the handling of the Herbicide Orange, the on-site environmental
monitoring, the oversight of the pilot plant operations, and the health and environmental
safety programs. In addition, active duty Navy personnel with the Naval Construction
Battalion Center provided additional oversight of the activities occurring on the Naval
installation.

Sources: Department of the Air Force (1974): Final Environmental Statement on the
Disposition of Orange Herbicide by Incineration. November 1974, Department of the Air
Force, Washington, DC. Unclassified, available for public distribution.

Air Force Logistics Command (1976): Historical Records — Project on the Disposition of
Herbicide Orange. Office of History, Air Force Logistics Command Archives, Wright-
Patterson Air Force Base, Ohio.

Hightower D (1976): Report of Plant Operation and Proposed Reprocessing of Herbicide
Orange, 24 May—S8 July 1976. Agent Chemical Company, Houstong, Texas.

Miller RA, Shafts PA, Stieritz SF, Termena BJ (1980): The Disposal of Herbicide
Orange, 1971-1979. Office of History, Air Force Logistics Command, Wright-Patterson
Air Force Base, Ohio.



DOD TACTICAL HERBICIDE SITE

Site 31

Location: Storage and Operation PACER HO, Naval
Construction Battalion Center, Gulfport, Mississippi

Date — December 1968 — February 1989

Activity Description: After August 1966, the Port of Embarkation for the
“Factical Herbicides Orange, White, and Blue” was the Port of Mobile, Mobile,
Alabama. As the tactical herbicide inventory began to build up in Vietnam in 1968, the
San Antonio Air Materiel Area (SAAMA), a component of the Air Force Logistics
Command (AFLC), temporarily discontinued shipment from the Port of Mobile Qutport
in order “to avoid exposing large quantities of herbicides to possible damage by enemy
action.” Since the Port of Mobile was routinely used as the port of embarkation,
SAAMA arranged for the excess tactical herbicides fo be temporarily placed in storage at
the Naval Construction Battalion Center (NCBC), Gulfport, Mississippi. About 10 out of
every 10,000 drums received at the Outports during 1968 were damaged or defective.
Most of the leakage occurred as a result of punctures (from forklifts) or split seams. Thus,
when NCBC agreed to temporarily store the herbicide, it required SAAMA to provide
funds and 17 personnel (civilian, contract) to perform storage and warehousing functions
associated with the herbicide program.

The NCBC outside storage area was ahout two miles from the Gulfport Qutport Docks,
with convenient access to the railroad. It was fenced and isolated from public traffic. The
NCBC provided surveillance as well as controlled access. The oulside storage was
planned and set up for long-term storage. To provide good drainage, 2 x 6-inch dunnage
(creosoted lumber) was laid on a hard surface and drums, positioned horizontally with the
bung closure point outward, were stacked in double rows, three high, in pyramidal
fashion. With the decrease use of tactical herbicides in Vietnam in 1969, the inventory of
Herbicide Orange at NCBC began to increase. On 4 November 1969, the Assistant
Secretary of Defense placed a restriction on the use of Herbicide Orange in Vietnam.
However, all Herbicide Blue and Herbicide Whitc continued to bhe sent to Vietnam. On
15 April 1970, the Department of Defense issued a total suspension of the use of
Herbicide Orange in all military operations in Southeast Asia. These actions left
approximately 832,000 gallons of Herbicide Orange in storage at the NCBC that had to
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be continually maintained while the Air Force sought a final solution for the disposition
of the surplus.

After 1970, the Herbicide Orange inventory at NCBC was augmented by receipt of
shipment of surplus Herbicide Orange that had been in temporary storage at Eglin Air
Force Base, Florida, and by receipt of shipment of surplus Herbicide Pink (n-butyl 2,4,5-
T) that had been in storage at Kelly Air Force Base, Texas. The research efforts to
develop a viable option for the disposal of Herbicide Orange expended approximately
180 drums of herbicide, leaving the inventory in April 1977 at 15,470 drums (850,850
gallons). Immediately after the US Environmental Protection Agency issued the permit
for the at-sea incineration of Herbicide Orange, Operation PACER HO (pacer an Air
Force term for movement, and HO for Herbicide Orange) was implemented at NCBC on
29 April 1977.

Assessment: Operation PACER HO required the dedication and coordination of
military and civilian personnel from numerous state and federal agencies and from the
military installations in Texas, Mississippi, Alabama, Florida, Ohio, Hawaii, Utah,
Georgia, Oklahoma, and California. The Programming Plan detailed requirements for (1)
de-drumming operations at Gulfport, Mississippi and Johnston Island; (2) environmental
monitoring at Gulfport and Johnston Island; and (3) disposal by at-sea incineration in a
remote area off Johnston Island. The plan also included personnel requirements, medical
and environmental surveillance, emergency protocols, public relations coordination, and
technical guidance for all of the engineering and transportation requirements. The active
duty military at the AFLC Occupational and Environmental Laboratory, Brooks Air
Force Base, Texas played key roles in the oversight of all activities during Operation
PACER HO. The physical operation for PACER HO commenced on 2 May 1977 at
NCBC. The schedule calied for all actions to be completed at Gulfport within 38 days at
which time the operation would shift to Johnston Island, with final activities including at-
sea incineration to be completed by day 123 (5 September 1977).

The need for Operation PACER HO personnel for the NCBC portion of the operation
was met by issuing a call for active duty military volunteers from the Air Force Logistics
Command’s five Combat Logistics Support Squadrons (CLSS). More than 200 men
volunteered from Robins Air Force Base Georgia (the 2955 CLSS), Hill Air Force Base,
Utah (the 2952" CLSS), Kelly Air Force Base, Texas (the 2054" CLSS), Tinker Air
Force Base, Oklahoma (2953" CLSS) and McClellan Air Force Base, California (2951*
CLSS). Additional civilian and military personnel came from Andrews Air Force Base,
Maryland, Wright-Patterson Air Force Base, Ohio, and the United States Air Force
Academy, Colorado.

The members of CLSS teams were responsible for carrying out all phases of PACER HO
including empting drums, loading tank cars, pumping the herbicide onboard the M/T
Vuleanus at the Gulfport Outport Dock, and crushing and stacking the emptied 55-gallon
drums. The uniform of the day for all CL.SS members in the processing of the herbicide
included protective clothing, masks with respirators and goggles, and personal
monitoring devices that were checked at regular intervals. The medical staff from the
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Aerospace Medical Division at Brooks Air Force Base, Texas provided pre- and post-
exposure physical examinations to all active duty members of the CLSS units and other
active duty military participating in PACER HO. The operation was completed at NCBC
on 10 June 1977.

Following the completion of Operation PACER HOQ at NCBC, military from the
Occupational and Environmental Health Laboratory, Brooks Air Force, Texas supervised
the initial clean up of the NCBC storage site including disposal of dunnage, contaminated
protective clothing, and other waste materials. These were subsequently disposed of in an
approved landfill at the National Space and Technology Laboratory in Bay Saint Louis,
Mississippi. The crushed 55-gallon drums were sold to a smelter. In August 1977, a soil,
sediment, and biological monitor program was put into place to track the fate of TCDD
and residues of Herbicide Orange in the NCBC environment. This monitoring program
was conducted by Active duty Air Force officers from the Occupational and
Envitonmental Health Laboratory, San Antonio, TX and from the Engineering and
Services Laboratory, Air Force Engineering and Services Center, Tyndall Air Force Base,
Florida, conducted the monitoring program. In February 1989, the Air Force in
accordance with the Defense Environmental Restoration Program completed a final site
cleanup at NCBC by incinerating all remaining TCDD-contaminated soil.

Sources: Department of the Air Force (1974): Final Environmental Statement on the
Disposition of Orange Herbicide by Incineration. November 1974, Department of the Air
Force, Washington, DC. Unclassified, available for public distribution.

Young AL, Calcagni JA, Thalken CE, Tremblay JW (1978): The Toxicology,
Environmental Fate, and Human Risk of Herbicide Orange and Its Associated Dioxin.
Technical Report OEHL-TR-92, USAF Occupational and Environmental Health
Laboratory, Aerospace Medical Division, Brooks Air Force Base, Texas. Approved for
public release, distribution unlimited.

Miiler RA, Shafts PA, Stieritz SF, Termena BJ (1980): The Disposal of Herbicide
Orange, 1971-1979. Office of Ilistory, Air Force Logistics Command, Wright-Palterson
Air Force Base, Ohio.

Channel RE, Stoddart TL (1984): Herbicide Orange Monitoring Program, Technical
Report ESL-TR-83-56, Engineering & Services Laboratory, Air Engineering & Services
Center, Tyndall AFB, Florida. Approved for public release, distribution unlimited.

Cook JA, Haley DJ (1990): Full-scale Incineration Demonstration at the Naval
Construction Battalion Center, Gulfport, Mississippi. Final Repor( prepared by EG&G
Idaho, Inc., Idaho Falls, Idaho, Technical Report ESL-TR-89-39, Engineering & Services
Laboratory, Air Force Engineering & Services Center, Tyndall AFB, Florida. Approved
Jor public release, distribution unlimited.
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DOD TACTICAL HERBICIDE SITES

Site 32

Location: Storage and Operation PACER HO, Johnston
Island, Central Pacific Ocean

Date — April 1972 — June 2004

Activity Description: On 15 April 1970, the Assistant Secretary of the Defense
suspended the use of Herbicide Orange in Vietnam. The suspension lasted from 15 April
1970 to 13 September 1971. On 13 September 1971, the Secretary of Defense directed
the Chairman, Joint Chiefs of Staff that “a/l stocks of Herbicide Orange in Vietnam will
be returned to the Continental United States as quickly as practicable for disposition. A
Joint State/Defense message has been prepared requesting the US Embassy negotiaie
with the Government of Vietnam for the return to US control of all stocks of Herbicide
Orange in the Republic of Vietnam.” Based on this directive, the 7" Air Force in Vietnam
initiated Operation PACER IVY, the removal of all Herbicide Orange in Vietnam to
Johnston Island. In mid-April 1972, the cargo ship, the M/T TransPacific, arrived at
Johnston Island, Central Pacific Ocean, and off-loaded 25,200 55-gallon drums
(1,386,000 gallons) of Herbicide Orange. From mid-April 1972 until mid-July when
Operation PACER HO commenced, the Johnston inventory of Herbicide Orange required
continual maintenance because of the deteriorating condition of the drums. The Pacific
Test Division of Holmes and Narver, Inc., a civilian contractor, was responsible for the
maintenance of the storage site and drums.

Assessment: When the Herbicide Orange stocks arrived at Johnston Island, the
entire inventory was placed in the northwest corner of the Island and immediately fenced
to restrict access to the storage arca by civilians and Army personnel stationed on the
Island, i.e., the inventory storage area was identified as an area “off limits” to military
and civilian employees. The location of the storage arca was important because it was
located in an area where the prevailing winds would blow any vapors (and hence odor)
away from the Island and away from where the temporary personnel or semi-permanent
residents were quartered and messed.

The Johnston Island component of Operation PACER HO required the dedication and

coordination of military and civilian personnel from State and Federal agencies and from
many military installations. The Programming Plan detailed requirements for (1) de-
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drumming operations at the Naval Construction Battalion Center (NCBC), Gulfport,
Mississippi and Johnston Island; (2) environmental monitoring at Gulfport and Johnston
Island; and (3) disposal by at-sea incineration in a remote area off Johnston Island. The
plan also included personnel requirements, medical and environmental surveillance,
emergency protocols, public relations coordination, and technical guidance for all of the
engineering and ftransportation requirements. The active duty military at the AFLC
Occupational and Environmental Laboratory (OEHL), Brooks Air Force Base, Texas
played key roles in the oversight of all activities during Operation PACER HO. The
physical operation for PACER HO at Johnston Island commenced on 27 July 1977,

On Johnston Island civilian employees were hired by a contractor to perform the de-
drumming operations. USAF officers from OEHL monitored all operations. Two 10-hour
shifts of approximately 50 men each were used. All workers were provided daily changes
of freshly laundered work cloths, and men working within the de-drum facility wore
proteclive clothing consisting of cartridge respirators, face shields, rubber aprons, gloves,
and boots. Men on each crew remained in the same job through the de-drumming and
transfer operations. A requirement for employment was pre- and post-operational
physical examinations similar to those given to the active during military at NCBC.

In the actual de-drumming operation, the drums were handled using techniques similar to
those at the NCBC. The herbicide and rinsing liquids from the drums were pumped into
modified fuel tankers and transported to the Johnston Island Dock where the material was
pumped aboard the M/T Vulcanus. A total of 24,795 drums of Herbicide Orange were
processed between 27 July and 23 August 1977. Both environmental and occupational
monitoring was accomplished on land and aboard the M/T Vulcanus. All sampling on
Johnston Island was conducted by Battelle Columbus Laboratories, Columbus, Ohio.
Personnel from TRW, Inc., Redondo Beach, California, and military officers from OEHL
did the shipboard sampling.

Following the completion of Operation PACER HO at Johnston Island, military
personnel from OEHL supervised the initial clean up of the storage site including
disposal of dunnage, contaminated protective clothing, and other waste materials. These
were subsequently disposed of in an approved burn site on the island. Afterward the
residue was buried, and the remaining 36,000-plus crushed 55-gallon drums were sold to
a smelter. In August 1977, a soil, sediment, and biological monitor program was put into
place to track the fate of TCDD and residues of Herbicide Orange in the Johnston Island
environment. This menitoring program was conducted by active duty Air Force officers
from OEHL, the Department of Chemistry and Biological Sciences at the United States
Air Force Academy, and from the Engineering and Services Laboratory, Air Force
Engineering and Services Center, Tyndall Air Force Base, Florida. In February 1989, the
Air Force, in accordance with the Defense Environmental Restoration Program,
completed a final sitc cleanup at Johnston Island by destroying all remaining TCDD-
contaminated soil by the use of an on-site thermal desorption system employing low-
temperature thermal desorption technology. The site was covered by approximately 6
inches of topsoil and planted with vegetative species native to the region.



Sources: Department of the Air Force (1974): Final Environmental Statement on the
Disposition of Orange Herbicide by Incineration, November 1974, Department of the Air
Force, Washington, DC. Unclassified, available for public distribution.

Young AL, Calcagni JA, Thalken CE, Tremblay JW (1978): The Toxicology,
Environmental Fate, and Human Risk of Herbicide Orange and Its Associated Dioxin.
Technical Report OEHL-TR-92, USAF Occupational and Environmental Health
Laboratory, Aerospace Medical Division, Brooks Air Force Base, Texas. Approved for
public release, distribution unlimited.

Thomas TJ, Brown DP, Harrington J, Stanford T, Taft L, Vigon BW (1978): Land Based
Environmental Monitoring at Johnston Island — Disposal of Herbicide Orange. Technical
Report USAF OEHL TR-78-87. Prepared by Battelle Columbus for the US Air Force
Occupational and Environmental Health Laboratory, Brooks AFB, Texas. Distribution

Unlimited.

Miller RA, Shafts PA, Stieritz SF, Termena BJ (1980): The Disposal of Herbicide
Orange, 1971-1979. Office of History, Air Force Logistics Command, Wright-Patterson
Adr Force Base, Ohio.

Channel RE, Stoddart TL (1984): Herbicide Orange Monitoring Program. Technical
Report ESL-TR-83-56, Engineering & Services Laboratory, Air Engineering & Services
Center, Tyndall AFB, Florida. Approved for public release, distribution unlimited.

CH2ZM HILL Constructors Inc. (2004): Final Corrective Measures Implementation
Report, Solid Waste Management Unit No.2, Johnston Atoll. Prepared for the United
States Air Force 15" Airlift Wing Environmental Restoration Program. Available at the
following web site: hitp://projects.ch2m.com/johnston_atoll/JA17 Public.htm
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Summary of Assessment of Site Exposure

The issue of “meaningful exposure” to Tactical Herbicides is a subject of debate in the
scientific literature. The most reliable information has shown that the esters of the
herbicides, 2,4-D and 2,4,5-T, that made up Herbicide Orange, and its associated dioxin
contaminant (2,3,7,8-tetrachlorodibenzo-p-dioxin, TCDD) rapidly dried within minutes
of being sprayed on vegetation, rendering them unavailable for absorption. The process
of drying involved the chemicals being absorbed within the waxy layer of the plant
cuticle, where they were not readily dislodged [1]. Studies of Herbicide Orange and the
associated TCDD on both leaf and soil surface demonstrated that photolysis rapidly
decreased the concentration of TCDD (within hours), and this process even continued in
shade [2]. Studies of ‘dislodgeable foliar residues’ (the fraction of a substance that is
available for cutaneous uptake from the plant leaves) showed that only 8% of were
present I hour after application. This dropped to 1% 24 hours after application [3].
Moreover, studies in human volunteers confirmed that after 2 hours of saturated contact
with bare skin, only 0.15-0.46% of 2,4,5-T entered the body and was eliminated in the
urine {4]. The implications of these studies and observations are that individuals who
entered a sprayed area one day after application of Herbicide Purple, Herbicide Green,
Herbicide Pink and Herbicide Orange received essentially no “meaningful exposure.”
These are important findings because military and civilian personnel from Fort Detrick,
United States Department of Agriculture (in Puerto Rico and Texas), and the Air Force
Logistics Command that participated in the evaluation of the spray and monitoring
operations were not likely to have been exposed. Certainly, any local civilians who
entered the spray area days after spraying were at no risk of exposure,

What is meant by a “measurable” human exposure to Tactical Herbicides is difficult to
estimate for personnel who were not monitored by non-evasive blood or urine techniques.
In the years before and during Vietnam, these techniques were not available [5]. The
components of the Tactical Herbicides, 2,4-D, 2,4,5-T, cacodylic acid and picloram can
now be measured in the urine. The excellent studies by Lavy [5] and Hood [6] have
provided convincing evidence that in forestry and brush control programs mixers and
applicators of the phenoxy herbicides, picloram or cacodylic acid would have had
“measurabie”, albeit generally very low, levels in their urine. However, these studies also
indicated that individuals who walked through the sprayed areas even 2 hours after
application did NOT have measurable levels of herbicides in their urine. Thus, it was
unlikely that either short term or prolonged time spent in sprayed areas 24 hours after
spraying would have resulted in any “measurable” levels of exposure.

Testing of serum dioxin levels has been widely regarded as the gold standard for
epidemiological studies of TCDD from Herbicide Orange since its development in the
late 1980s [7]. Studies conducted on the men that actually handled the liquid Herbicide
Orange showed measurable levels of TCDD in their blood serum [8,9]. Moreover, the
major industrial studies since the 1980°s have relied upon it to validate estimation of
exposure [7]. The significance of these studies and observations is that those Active
Duty military personnel who mixed. loaded, and participated in the actual spray programs
during the development of the tactical phenoxy-related herbicides and spray equipment,
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and those who participated in Operation PACER HO, may have received a “measureable
exposure” to TCDD. This was most likely true even though participants were generally
instructed to use face shields or respirators, rubber gloves, and aprons. Many of these
studies were conducted in subtropical and tropical climates; the wearing of protective
clothing was very uncomfortable. In Operation PACER HO great care was taken to
monitor the safety of the hundreds of men who participated in the de-drumming and
transfer of the liquid Herbicide Orange and rinse, but the process was not free of minor
spills and accidents.

Although most of the studies on the disposal options for Herbicide Orange involved
Active Duty military, the use of safety protocols was an important part of the studies, and
they were less likely to be exposed to the liquid Herbicide Orange. Safety protocols were
also required in the site monitoring and remediation programs that followed PACER HO
at the Naval Construction and Battalion Center and at Johnston Island. Active Duty
military personnel handled contaminated soil. Studies of the binding of TCDD to soil
particles likely minimized the cutaneous availability to naked skin (e.g., hands) and to
many biological organisms associated with that soil [10,11]. Moreover, The handling of
these soils generally occurred many months to years after the soil had been contaminated
and most the residues would have been degraded by chemical and biological mechanisms
[12]. Nevertheless, it cannot be concluded that “no measurable exposure” occurred.
Indeed, three of the individuals who had participated in these monitoring programs did
have analyses of their adipose tissue performed in 1978, and levels of 5-7 parts-per-
trillion (ppt) TCDD were measured {10]. RANCH HAND personnel who handled the
liquid Herbicide Orange a decade before the above individuals still had in 1986 levels
that were orders of magnitude greater than those involved in the monitoring programs [8].
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Honorable Eric K. Shinseki
Secretary of Veterans Affairs
810 Vermont Ave.
Washington D. C. 20420

March 3, 2009
Re: Agent Orange stored at Ascom Depot, Korea

Dear Secretary Shinseki.

I'm writing to request your assistance in helping me and other veterans that served at Ascom Depot
{Camp Market) Korea during 1967 to 1969 and acknowledge that Agent Orange was located at
Ascom Depot as outlined below. It has been determined that Agent Orange was used in areas along

the Demilitarized Zone in Korea.

However, Secretary Shinseki, while | was stationed at Ascom Depot from December 1968 to
February 1970 and assigned to Company B, Supply and Transportation Division our unit was the
main supply division for the Far East to include areas within Korea. My duties, along with other
members of our unit, included receiving and transporting supplies to the Demilitarized Zone and
other units within Korea. These supplies would be shipped to us and or picked up at Kimpo Airbase
and transported back to Ascom Depot for storage and later to be shipped out to other units.

The Department of Veteran's Affairs claims that Agent Orange was only used in certain areas in
Korea. Mr. Secretary, | submit to you that Agent Orange was indeed stored, shipped and handied
within the compounds of our unit at Ascom Depot.

More specificaily, 55 galion drums of Agent Orange barrels with warning placards indicating
contents were toxic, hazardous and contained herbicides. These barrels had an orange stripe
around them, which | knew to be Agent Orange. (We) knew the contents of these barrels were
being sprayed to kil out vegetation along the Demilitarized Zone areas. These harrels were stored
within the warehouse and on the grounds of Company B, Supply and Transportation Division. Our
unit would then ship these barrels via convoy to units along the Demilitarized Zone and on occasion
units from the Demilitarized Zone area would come to Ascom Depot to pick up barrels of Agent

Crange.

There were times these barrels were punctured by the forklifts while unloading and/or loading
them onto trucks to be stored and/or shipped. When these barrels were punctured the contents
would leak out large amounts onto the grounds. We would then use temporary means to patch the
holes in the barrels to prevent further leakage thus causing me and others to come in direct contact

X



with this deadly herbicide. We would then use water hoses to wash the areas off where the barrels
had leaked into a canal that ran along the compound of our unit thus causing the vegetation to die
out.

During the time | was stationed at Ascom Depot as an E-5 {Specialist 5) | was only 20 years of age
and only doing as directed by my superiors not knowing later in life Agent Orange would cause
deaths and numerous health issues not only to my self but to other veterans.

After my departure from Korea in February 1970 | was stationed at Fort Hood, Texas but for only a
short period. In April 1970 | volunteered and went to serve my country in Viet Nam.

I presently have a claim (Claim Number XX XXX XXX) filed for hypertension, heart disease,
congestive heart failure and a abdominal aortic aneurysm as a direct cause from being exposed to
Agent Orange while serving in Korea and while serving in Viet Nam, I've had high blood pressure
since 1975 or even before while on active duty with the U. S. Army which is documented in my
military medical records. 1 served in the Army from 1968-1971 and again from 1973 to 1976.

Mr. Secretary, | am not now nor have | ever been a member or affiliated with any Agent Orange
Organizations.

I'm solely submitting this request to you as an individual to investigate the fact that Agent Orange
was indeed located at Ascom Depot and not just along the borders of the Demilitarized Zone in
Korea as documented by the Veteran's Administration and the Department of the Army, U.S, Army
and Joint Services Records Research Center in Alexandria, Virginia and ask that you document Agent
Orange was at Ascom Depot. | would be willing to testify under oath to everything I've documented
in this letter.

Mr. Secretary, I'm submitting a letter addressed to a (name withheld) dated February 10, 2009
from the Department of the Army, U.S. Army and Joint Services Records Research Center in
Alexandria, Virginia as an enclosure. It so states they have researched "Available Historical"
documentation and unable to locate any reference to the use, spraying, transporting or storage of
Agent Orange at Ascom Depot. | believe the key word in this letter to ( Mr. XXXX) would be
"Available" Historical documentation.

Although these barrels of Agent Orange were located at Ascom Depot it's not that they were there
for long periods of time as they would be shipped shortly or picked up after vur unit received them.

I can only assume that documentation on Agent Orange at Ascom Depot did not exist or were not

kept for whatever reasons is not for me to know. My testimonial to you is that Agent Orange was
located at Company B, Supply and Transportation Division, Ascom Depot, Korea as noted above.
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I would appreciate your utmost and immediate attention to this request.

I hereby certify that the information I have given is true and to the best of my knowledge and belief.

Sincerely,

Name withheid.
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Alegaiions expand o avian mobiizationfor DMZ dump
Mobilization of S.Koreans may impact the USFK's current lack of environmental

accountability
[P A

» A photo of heavy machinery mobilized for a landfilf operation at Camp Caroll. The iandfills were
revealed through disdosure from U.S. Army veteran Steve House, (Yonhap News)

b

Allegations have surfaced claiming that the spraying of defoliant in the
Demililarized Zone, which reportedly took place only through the late 1960s,
actually continued into the early part of the next decade. Eyewitnesses are also
saying that civilians were mobilized as part of Lhe efforl,

be

In a telephone interview Wednesday with the Hankyoreh, _a 74-

year-old resident of Saengchang Village near the DMZ in Cheorwon County,
Gangwon Province, said he took part in a weed-killing effort around the DMZ
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ceasefire line in the spring of 1971 and 1972 at the request of a military base,

“The soldiers gave us a powder that was like sorghum, in sacks resembling cement
bags with skulls and umbrellas drawn on them, and we mixed it with water and

sprayed it with atomizers,” -iaid.

Iso said, “After laying down sand under a wooden fence with barbed wire

L
on it, we sprayed the stuff so that the weeds would not grow.”

“A lot of people from outside went and helped with it,” ontinued, adding
that the soldiers told them the powder was “poison to prev{gnt weeds from
growing” and that he only learned it was defoliant later after controversy erupted
over the Agent Orange used during the Vietnam War.

Since his work with defoliant, as suffered from tuberculosis and asthma.

b

Previously, it was believed that the South Korean Army used defoliant in the DMZ
only twice in the late 1960s, under the direction of the U.S. military according to
“Vegetation Control Plan CY 1968."

In connection with this, it was confirmed that the U.S, government extended the
infjury compensation period for U.S. soldiers in charge of the DMZ spraying effort
by two years from the officially confirmed spraying period, suggesting that the
U.S.-led defoliant spraying continued into the early 1970s.

In an official U.5. government telegram dated Jan. 25 of this year, the U.S.
Department of Veterans Affairs confirmed that compensation for injury resulting
from DMZ defoliant spraying applied to U.S. soldiers who worked in the area
between April 1, 1968, and August 31, 1971, This period is more than two years
longer than the official spraying period of April 1, 1968, to July 31, 1969,

Meanwhile, Korean-American blogger nnounced on his Web site
“Secret of Korca” Tuesday (local time) that o U.S. gDefense Department report
commissioned from a U.S. academic showed the amount of monuron sprayed in
the DMZ to be around fifty times greater than announced by the South Korean
Ministry of National Defense in 1996.
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At the time, the ministry said that 7,800 pounds of monuron had been sprayed in
1968. But a report commissioned by the U.S, Defense Department from herbicide
authority nd submitted to the Ministry of National Defense in
December 2006 stated t%at the amount was 7,800 drums, or 397,800 pounds, a
conspicuously larger quantity. As a basis for his figures, Young used the U.S.

Military Advisory Group's Vegetation Control Plan.

The report also said “During the Korean Conflict, the DoD developed the first major
tactical herbicide, Herbicide Purple, although never deployed. Subsequently, for
Vietnam the DoD developed, tested, evaluated, and deployed five additional
tactical herbicides, Herbicide Pink, Herbicide Green,Herbicide Blue, Herbicide
Orange, and Herbicide White.”

The title of the report is "The History of the US Department of Defense Programs
for the Testing, Evaluation, and Storage of Tactical Herbicides” in December 2006

submitted by _Ph. D. for Office of the Under Secretary of Defense.

bl

head of Green Korea's Peace Action Bureau, said, “Allegations that
additional sprayings of defoliant left over from the Vegetation Control Plan
operation took place through the 1970s have been repeatedly presented over the

years.”

“The government also needs to undertake a thorough investigation into the

additional spraying and damages to the surrounding environment and residents,”

qa(gded.

Meanwhile, the USFK will use ground-penetrating radar devices next week for tests
of soll on one of its bases where large amounts of Agent Orange were buried, the

chief investigator in the claims said Thursday.

North Gyeongsang Province’s Chilgok County began a search for civilian workers
who took part in the Camp Carroll defoliant burial over thirty years ago, as well as

withesses to the burial.

Please direct questions or comments to [englishhani@hani.co.kr]
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Retired GI who helped unearth chericals saw no evidence of Agent Orange - Korea - Stripes
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Retired GI who helped unearth chemicals
saw no evidence of Agent Orange

sy,
i ey, .

By Ashley Rowland- e
Stars and Stripes

Published: May 26, 2011

SEOUL — The barrels of chemicals unearthed at Camp Carroll in the late
‘70s contained no markings typically associated with the cancer-causing
defoliant Agent Orange, according to a hazardous materials specialist who
says he helped in the cleanup. .

Furthermore, retired Sgt. 1st Clas,g‘f?ohn Sipkeng/said no one he has
spoken to regarding the testing of the.chemieals§ ever mentioned the
drums contained the chemical, which was used widely during the
Vietnam War.

e

st e,

¢ Sipkens;who s%)oke to Stars and Stripes this week, said whoever ordered
“the’mass burial of the chemicals in 1978 was probably taking “the easy way
oul” to avoid dealing with the large amounts of paperwork required to

dispose of hazardous materials.

“I don’t think there was anything sinister about it,” he said. “I don’t think
they were trying to hide anything from the Korean government. I think
they were just trying to clean out the warehouse and make it disappear.”
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Retired GI who helped unearth chemicals saw no evidence of Agent Orange - Korea - Stripes

S“fpiefiﬁ ¥omments come as the U.S. and South Korea are widening their

~investigation into the possible burial of the chemical at Camp Carroll, a
tiny base about 20 miles from Daegu. The investigation began two weeks
ago after three former soldiers told a Phoenix television station that they

buried barrels of the toxic chemical at the camp in 1978.

One of the former soldiers told the TV station that some of the drums he
buried were labeled “Province of Vietnam, Compound Orange.”

ey

Ay
pkensy who said between 10 and 15 people were involved in the six-
to nime=month process of removing and identifying the materials in 1979,
said he didn’t see any barrels with such labels unearthed at the site. He
also said he did not see any drums that were typically used to store Agent
Orange. Those barrels, he said, were olive drab green with a distinctive
bright orange band around the middle.

Some of the chemicals were clearly labeled when they were removed from
the ground, he said. Others, however, were found in containers so
deteriorated that their markings were illegible.

i
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%Siﬁk%m‘%aid samples he took of the unidentified materials were sent to
Carfip Zama in Japan for analysis. He did not see-the.results of those tests,
but said he has spoken with people who did.{Sipkensisaid he remembered
getroleum products, paints and pesticides béing-meiitioned as being in the

rums.

“Never in any of the conversations was there any admission of Agent
Orange, or in anything I've heard to this date,” he said.

Officials from South Korea’s Ministry-of-Defense and Prime Minister’s
office said they were unaware 6f S}pke{gg,é&story.

S o N
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“Sipketss Said he has not been interviewed by U.S. Forces Korea, but was
contatted last week by somconc working for a general officer in South
Korea and asked to provide a statement about %is involvement in the 1979
dig.

In that statement, dated May 20, Sipkens said that “there was command
interest in this issue and yet many did not think of it as serious.” However,
he wrote that the team of soldiers that unearthed the chemicals used the
best protective masks and chemical suits available because they knew the
materials were hazardous.

o,

“There were drums of liquid,” he wrote, adding that he did not know what

happened to the chemicals after they were removed but believed they were
disposed of outside South Korea. “However, in 1979 Agent Orange did not

have the meaning to soldiers that it has today.”

A
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In a telephone interview, Sipken said a junior officer — whom he identified

as 1st Lt. Scott Rowden *~learried about the burial in 1979 and ordered the
chemicals to be removed.

Rowden declined to speak with Stars and Stripes when contacted at his
home in Kentucky this week, directing queries to the 8th Army public
affairs office.

The U.S. and South Korea have agreed to work together investigating the
issue.,

The U.S. military does not know if Agent Orange was buried at Camp
Carroll, but said this week that a 1992 study showed that a “large amount”
of pesticides, herbicides and other chemicals were removed from Carroll
in 1979 and 1980, along with 40 to 60 tons of soil, and disposed of outside

the base.

Tests conducted at Camp Carroll in 2004 found only trace amounts of
dioxin, a component of Agent Orange, in one of 13 test bore holes drilled at
the site, officials said. The small amount of the chemical posed no threat to
human health, they said. The military also used ground-penetrating radar
to search the area.

U.5. Army Garrison-Daegu spokesman Philip Molter said growing
awareness of environmental issues led thé thilitaryto check the site for
contamination in 2004.

.

Lt. Gol.J eff BuczkowsKki}
trying to detérmine -what happened to t
removed from Carroll.

“That’s one of the goals of this investigation,” he said. “Everybody would
like to know that.”

The U.S. will use ground-penetrating radar equipment at Carroll next
week to determine if anything is still buried there, he said.

(2

I?ff*an 8th Army sgokesman, said the military is still
1e chemicals after they were

“We have to assure ourselves and the Americans and Koreans that live and
work in and around Camp Carroll that we are taking all the steps
necessary to insure their safety,” he said.

Meanwhile, a small team of investigators, led by a U.S. Forces Korea
colonel, is in the U.S. interviewing some of the veterans who spoke with
Phoenix's KPHO. At least two people have-beerrinterviewed and one or
two more interviews will be conducted;.Buczkowski saidy

be
The Agent Orange allegations have sparked anger and some protests in
South Korea, where the defoliant was used in the 1960s to open up dense
areas along the Demilitarized Zone. The U.S. helped provide South Korean
b4S7
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authorities with Agent Orange and advised them on its use. South Korean
troops used hand sprayers to apply the chemical because planes could not
) fly along the border...._

. Yoo Kyong h{gg,,gs%@nfmbuted to this story.

More...

Comments Policy
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South Kuma\gggobes buried chemicals at ex-U.S. base
By ASHLEY ROWI:WA AND OO KYONG CHANQW‘
Stérs-and-Stripes B

Published: May 25, 201 I

Related

» Report: Buried chemicals on Camp Carroll removed in 197980
o USFK vows 'aggressive,' transparent probe of Agent Orange claims at Carroll
o USFK investigating vets' claims they buried Agent Orange on base in '70s

U.S. Forces Korea is trying to veri areport from an Arizona television station that says the
U.S. military buried Agent Orange in the late 1970s at Camp Carroll, shown in this 2009 aerial
photo.

Courtesy of the U.S. Army

SEQUL — Sparked by a posting made seven years ago on a veterans’ website, South Korea on
Wednesday began investigating the possible burial of chemicals at a former U.S. base near ly five
decades ago, according to an official from the prime minister’s office.

A former soldier stationed at Camp Mercer posted a comment in May 2004 on the Korean War
Project website that said the U.S. buried hundreds of gallons of chemicals at Camp Mercer — a
small instalfation in Bucheon that was turned over to South Korea in the 1990s — while he was
stationed there in 1963 and 1964,

“We dug a pit with a bulldozer, donned rubber suits and gas masks and dump every imaginable
chemical — hundreds of gallons if not more — into the. gr@mg% on a knoll behind the second
storage warehouse on the right,” retired Master Sgt. ay F Bows wrote.
e bl
«Bﬁo)w;@‘oommcnts attracted widespread attention in South Korean media this week following
¢ Mﬂt allegations that the 1.8, buried the defoliant Agent Orange at unother base, Camp Carroll,

in 1978.

Three U.S. veterans told a Phoenix television station that they helped bury large amounts of the
chemical in a ditch there and continue to suffer health problems from their exposure to it.
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The 8th Army said this week that a large number of drums containing pesticides, herbicides and
solvents were buried at Carroll in 1978 but were removed the following two vears, along with 40
to 60 tons of soil. Officials say they do not know if Agent Orange was among those chemicals.

The military found trace amounts of dioxin, a component of Agent Orange, in 2004 in one of 13
test holes bored at the site, but determined that the amount was too small to be a health threat.
Officials had not answered a query fiom Stars and Stripes as of Wednesday night asking what
bad prompted that testing.

About seven South Korean officials toured former Camp Mercer, now home to a South Korean
engineering unit, on Wednesday to familiarize themselves with the former base, according to a
Ministry of National Defense official who said the inquiry had not yet reached the level of an
official mvestlgatlon He said U.S. military officials did not participate in the tour.
s
¢ Jeff Buczko%skfi 8th Army spokesman, said Wednesday in an email that commentmg @*ﬁ’ﬁows b
statement-would be “pure speculation.” {e?ﬁ"é

N

“8th Army is focused on the allegations of Agent Orange buried on Camp Carroll,” he said.
“Other actions may be addressed through the SOFA Environmental Subcommittee.”

Both the prime mini ster’s.office and the Ministry of National Defense said Wednesday that they
had not 111terv1ewe¢ OwSs %)d ‘did not know how to reach him.

\czmv SR

The alleged burial of Agent Orange has been one of the top news stories in South Korea, and
several small protests have been held outside Camyp Carroll and the U.S. Embassy in Seoul in the

past week.

Lee Jae-hyuk, Qe;ad of the Daegu branch of the environmental activist organization Green Korea
«, United, ﬁgid%ere 1s growing anger among South Koreans who believe U.S. Forces Korea has
nof’*aétcd swiftly or transparently enough to resolve the question of whether Agent Orange is
buried at Camp Carroll,

He said millions of South Koreans are worried that they are drinking contarinated water Fom
the Nakdong River, located near Carroll, and he believes the U.S. government owes South

Koreans an apology.

¢ chang. yoo:’ﬂzong@ﬁf‘"ﬁripes. osd.mil
i&% s M’"‘ *
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HEADQUARTERS. U.S. ARMY ADVISORY GROUP. KOREA
APO SAN FRANCISCO 86302

2 JAN 1959

3_.,5;{ o R T 7///4/%7 /

R .+ Commanding Officer f/ ‘

S ' Combat Developments Command ' //Y f’ﬂ

I Chemical-Biological~Radiological Agency -
ATTN: GSGCB-MT ]

Fort McClellan, Alabama 36201

e - 1. The inclosed subject report is furnished with the unde rstanding
ﬁhat it is to be used for information purposes only as it is currently
being staffed at higher headquarters to obtain approval and implementation

of recommendations.

@,@ 2. In addition you may find it beneficial to interview MAJ §

' who will be attending the Chemical Officer Advanced Course during the Wb
period January through October 1969, MAJ as previously assigned
as Assistant Chemical Officer VI ROK Gorps and was instrumental in
developing defoliation plans in that area of the DMZ.
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VEGETATION CONTROL PROGRAM CYI968 {U)

L (C) INTRODUCTION

a. BACKGROUND:

1. In 1963, CGXIUS Corps“(GPj proposed the use of

hexbicides in the DMZ to improve observation and fields of
fire and to deny hostile forces the concealment provided by
vegetation, A feasibility study was requested and ultimately
provided by the U. 8. Army Biological Labovatories, Fort
Detrick, Maryland., The study recommended that applications
of herbicides be made using C-123 aircraft, Due to the
posaibility of accusations of armistice violations, and a
resulting potentisl propaganda harvest by the Communist world,
approval wag denied by CINCUNC, However, the then ROK VI
Corps Chemical Officer has veported that in late 1963 a gmall
quantity of a comumercial herbicide (2,4, D) was used in gelected
{ areas such as observation posts and guaxd posts to clear flelds

' of fire, Lsacking specific technical guidance, ROKA forces -
applied Z,4, D to gragsy areas unaware that 2,4, D is specific
for broad leaf vegetation and hu Iittle or no effect upon annual

-and ponnnial ‘gTRsBes,

R

2, In October 1965, the 2nd U, S, Infantry Division
requested that herbicides be investigated for uee in controliing
growth within the anti-infiltration barrier. It was pointed out
that certain chemicals, i.e, Post Engineer R&U herbicides and
TO/E equipment were alraady on-hand and capable of emp}.oyment
The request was staffed and once again denied due to possible '
adverse North Korean or third-country reactions, _

3. In early 1967, as part of a general review of the DMZ
defenses, UNC/USFK found that cover, provided North Korean
infiltration or raiding parties by the vegetation within the DMZ
and contiguous areas, had grown unencumbered eisice the

- Armistice and was an important part of the DMZ defenaive
problem. Dense uncontrolled growth significantly hampers UNC
defensive operations while enomy infiltration operations are enhanced.
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Effective use of night vision devices was affected by dense

: - foliage and frequently movements of UN Forces into defensive

: : positions were being hampered. It was decided to study how

best to control vegetation, provide selected cleared areas and

yet stay within the Armistice agreement, Various means in-

cluding hand clearing, mechanical clearing, and use of

herbicides were studied with regards to effectiveness, initial

. and recurring costs, and other pestinent factore to include

' ~ adverse Communist and third-country reactions, As part of
this evaluation, tests of herbicides were conducted in smalil
selected areas near, but South of, the DMZ South tape to ‘
establigh the parameters for vegetation control in Korea, Based

/ on test results, plans were to be prepared for future full scale

application in the area between the DMZ South tape and the

Civilian Control Line,

4. The planning for the herbicide testing in Korea
. revealed the desirability of obtaining State Department approval
L of the program. This approval was requested by a Country team
! _ message. Numerous messages were dispatched during the :
AT ' period May through September 1967, During this period, the
political implications were carefully analyzed and the U. S.
Migsion to the United Nations (USUN) was contacted for comment.
s ' Bagsed on USUN support and Country team assurance that political
. implications were manageable, Secretary of State, in September
1967, authorized discussion of the program with the ROK
Government. These discuesions provided the acceptance of the
program by the ROK Prime Minister and on 20 September 1967,
permission for herbicide testing in Korea was granted.

5. As .a result of the 20 September 1967 State Department
Authority to implement herbicide testing plans, HQ Eighth U, S.
Army (EUSA) issued implementing inetructions to First ROK Army
{FROKA) and I US Corps (GP) to make test applications of avail-
able herbicides Monuron (Telvar) and 2,4, D on flat terrain (2nd
US Inf Div) and in the mountains {Z21st -ROK Inf Div}). Despite the
lateness of the growing season, it was decided that these appli-
cations were neces gary in order to train personnel, evaluate
available dispensing equipment, test North Korean, ROK and third-

. country reactiohs. A summary of test results is attached as

Amxnex A,
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6. Based on the assumption that Secretariss of State
and Defense would approve a herbicide program in Korea and
1US Corps (GP) were alerted on 16 January 1968 to initiate
planning for a comprehensive vegetation control program.

7. On 4 March 1968, COMUSKOREA was authorized

to employ herbicides as part of the vegetation control program
in Korea. To preclude the possibility of unfavorable propaganda
and to insure that defoliants would be properly employed with

a margin of safety, CG EUSA directed that the following re~
straints be placed on the vegetation control program (Annex B,

appendix 1}):

. {a) Defoliants will not be employed North of the
Southern boundary of the DMZ,

- {b) During application, care will be taken to insure
that there is neither run-off nor spray drift into a,reas North

of the Southern boundary of the DMZ,

{c) Defoliants ahould not be applied during pre-
cipitation or when rain ig expected within 12 hours after

application,

‘ (d) Extreme caution will be exercised to avoid
damage to food' crops,

(e) Defoliants will not be dispensed from aircraft
of any type.

(f} A KMAG representative will be physically
present whenever and wherever defoliants are employed,

8, Planning Conferences were held on 3-4 March 1968
in the Engi.neer Operations Division EUSA to review FROKA
and I US Corps (GP) plans and to coordinate details for antici- -
pated implementation. Action personnel from EUSA G-3, G-4,

and Engineer, HQ KMAG, Det L KMAG, HQ FROKA, HQ 1 US

Corps (GP} and HQ 2nd US Inf Division attended the confe rence,

~EONEIDENTIAL
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As a result of the planning conferences, detailed plans were
spproved and on 10 March 1968, the EUSA directive for the
Vegetation Control Program CY68{U} was released with
instructions to implement on order (Annex B, appendix 1}.

9. By 20 March 1968, material and equipment began
to arrive in the country and in an orderly manner was
dhtrlbuted forward to using unitg. At this point, confusing
informition was received from supply agencies in CONUS
concerning the soil-applied herbicide, Monuron, The original
CIGCOREP requirement requested UROX 22, however, EUSA
G~4 was informed that Monuron (Telvar) was being shipped.
Since there is a vast difference in the amount of active
ingredient in Telvar and UROX 22, different application rates
are used; therefore, 250 1bs of UROX 22 per acre as compared
with 50 1bs of Telvar per acre. Accordingly, plans and
allocations were quickly changed, However, on 8 April 1968,
suppliecs of Monuron“arrived in Korea and were confirmed as

UROX 22, a pelletized form of Monuron,

10, In mid March, comprehensive briefinge on vegetation
control including technical information on herbicides, means of
application, and expected results were presented to key
pérsommel of HQ.I U8 Corpe (GP) and 2nd UGS Inf Division by -
Senior Chemical Advisor, Headquarters, KMAG. These
briefings specifically presented the restraints and controls
directed by JCS and CINC/UNC, The Chemical Advisor,
Detachment L, KMAG presented identical briefings in bilingual
format to key personnel of HQ FROKA, each ROK Corps HQ,

and KMAG Detachments West, Center, and East,

17, On A Mart:h 1968, CG EUSA ordered implementation
of the Vegetation Control Program CY68 to be initiated on or
sbout 15 April 1968 (Annex B, appendix 2).

e e e it res ity

b, GENERAL:

la. In March1967, atthe direction of the CG EUSA, a
study group was organized for the purpose of conducting a study

4
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to determine the requirements for cléaring vegetation and

foliage in areas contiguous to and immediately south of the
southern boundary of the DMZ, The EUSA Englnesr was assigned
responaibility for this task and was assisted as required by
represantatives from EUSA G-3, G4, and KMACG, As defoliation
was included as a paxt of the CIGOCOREP plan which was

actionsd prior to completion of the study groups findings, a
formal documented study was nevey staffed nor published, The
decision to employ dafoliznts overtook the need for staffing the
study; however, it has been retained in the Operations Division,
EUSA Engineer Section for historical value in two complete copies.
1t has been uszed as & reference dogument in the preparation of

certain portions of this repoxt.

Io, Although the EUSA Engineer Study was neither staffed
nor published, its p¥imary conclusion was that the use of :
chemiesl control of vegetation along the DMZ, in conjunction '
with manual and mechanical means, is practical, manageable,
politically acceptable, and if appropriate chemicals are supplied
is within the gurrent capability of EUSA and the Republic of
Korea Army, The comparison of technigués and resultant
estimated costs in funds and manpower revealed the following
comparison: (Annex €, Comparison and Estimated Costing of

Clearing Techniques,)

Technique of Clearing Cost pexr Acxe Man-hours per Acre
Manual . $467 227
Mechanical : $160 20
Chemical $408 25

2, The planning responsibility for vegetation control was
delegated to EUSA Engineers rather than to a staff agency within
EUSA headquarters where a staff chemical officer wae assigned.
However, technical advice and assistance was provided by the
Senjor Chemical Advisor, KMAG and efforts were closely coordi~
natad between EUSA Engineer, Nuclear-CB Division G-3, and

Chemical Advisory Section, Headquarters, KMAG,

A
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‘¢, WEATHER, VEGETATION, SOIL AND TERRAIN:

A summary snalysis of weather, vegetation, soil and
terrain extracted from the EUSA Engineer Study "Clearance
of Vegetation and Foliage in the DMZ Aren' (U), 31 J'amury

1968 is attached as Annex D.

. 4, CHARACTERISTICS OF mmcmm&

1. In Mareh 1967, representatives of the Plant Sciences
Laboratory, U.8. Army Blological Laboratories, Fost Detrick,
Maryland visited Korea and inspected typical vegetation growth
in"selected areas Gontiguous to the DMZ. Besed upon this ™~
evaluation, ‘the Plant Sciences Laboratory recommended the uge
of Agents Orange and Blue and a soil appli€d herbicide to control
general and specific vegetation growth in Korea, : ,

2, C onidering both the field evaluation conducted in
October 1967 and the recommendation of the Plant Sciences
Laboratory, requirements for Agents Orange and Blue, and
Monuron were included in the CIGCOREP Plan. A discusejon
of the technfcal characteristics of the recommended herbicides

_ is attached an Ammx E,

5 g - i -_.i.

€. EQUIPMENT AND MA'I’ERIEL'

1. Requirements for equipment and materiel to support
the Vegetation Contiol Program were established by the
CIGCOREP Flan of which portions were approved and funded
in early January 1968, A summary of vegetation control equip-
ment and materiel requirements is attached as Annex ¥,

2. Discussion:

{a) Ae Monuron UROX 22 is ppread by hand or
mechanical broadeast, no particular problem was anticipated
in its application. 50 Mechanical BORAX weed killer dispensers
were veceived to bs used in mechanical broadcast of this agent,
A photograph of this diépensex is attached as Figure F -1,

6
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1iquid sprayg, In a.ddition, it had been anticipated that Monuron
Telvar, which is applied in & liguid suspension, would be used
in Korea, Accordingly, a requirement was established for a
portable light-weight hypro-type pump spray apparatus with
the capability of dispersing a liquid spray and a wettable powder
suspension. The aetual equipment received were 22 standazd
gasoline engine-driven fnsecticide sprayers commonly used’

in Engineer Entomotcglar Services, Upon test operation of

the sprayer, it was determined that it was satisfactory for

- spraying agents Orange and Blue, but not capable of spraying
a wettable powder suspension, Ultimately, this problem was
solved by the receipt of pelletized Monuron URCX rather than
Monuron Telvar, A photograph of this sprayer ie attached as

Figure F-2,

: (c) Based on the limited herbicide testing conducted
in October 1967, FROKA rec¢ommended the use of hand-held -

—ingecticide aprayers for small area spraying of liquid agents,

,200 of thege 2 and 3 gallon sprayere were provided for thig
purpose. A photograph of these aprayers ie attached as

Figure F-3,

_ (d) In mddition to the equipment provided by the
CIGCOREP Plan, within ROKA and U, S, units there were
available several types of TOE and TA equipment which were
used for application of liquid defoliants as followa:

(1) ROKA had available 48 ea M8A2 Decontamination
Trailers which were used to spray Agents Orange and Blue :
- and to supplement storage and transportation of water for
mixing and application, Thée M8A2 Decontamination Trafler
consists of a 200 gallon capacity tank and a 25 HP GED pump
unit mounted on & 11/2 ton trailer, A single hose reel allows
the operator to move approximately 50 feet from the trailer
and direct a liquid spray through the adjustable Beam type
spray gun at a rate of 20 gallons per minute, A photograph of
this equipment is attached at Figure F-4,



I

(2) ROK.A had svatiable 10 ea MI106 "Mitcy Mita"

" dispensers which were used to supplement liquid spray

capabilities. The M106 Dispensey {5 & commerxcial, back-pack,
sgricultural dustex r-sprayer that has been adapted for military
use, It consiste of & compact two-cycle gasoline engine which
powers & blower to disperse liquid or powdered defollanta or
riot control agents through a six foot flexible hose, A self
contained tank provides the capability of dispersing 3 gallons

of liquid agent, total weight of the disperser is 25 Ibs less fuel
or agent, A photograph of thia disperser is attached as

Figure ¥-5,
(3) For liquid application of Agents Orange and Blue

to small areas, the FROKA Chemical Officer davided a field

expedient consisting of ¢rimping & perforated metal cap to the
end of & flexible nozxle, then by attaching the flexible nozzle to
a 5 gallon "GI" gasoline can, the liquid agent was literally
poured over végetatim similar to the manner & garden watering
can is used. A photograph of this expedient is attached as

Figure F-6,

11. (C ) DEFOLIAN T OPERATIONS

a. GEN ERAL

1, Prior to initiation of defoliant operatione, a compre-
hensive briefing was prepared to inform commanders and staffe
of the technical aspects of defoliant operations and to specifi-
cally delineate controls and restraints pertaining to application .
of defoliants. The Senior Chemical Advisor, HQ KMAG,
assietod by EUSA Epngineer Froject Officer, briefed the com-
manders and staff personnel of HQ 2nd U, S, Inf Division and
I US Corps (GP) on 2% and 22 March 1968, Senior Chemical
Advisor, Detachment L, KMAG presanted this same briefing in .
bi-lingual format te the commandars and staffs of Headquartars
FROKA, each ROK Corps, and Detachments East, West, and

Center in &arly Apr!l

COMRIBERt
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Z. To insure a coordinatad effort in planning defoliant
operations, a series of planning conferences were held in late
March 1968 in the EUSA Engineer Operations Division., Those
in attendance were represantatives of XUSA Engineer, G-3, and

G-4, Headquarters and Detachment L. KMAG, I US Corps (GP),
Znd US Inf Div., FROKA and ROKA, For guidance in planning -
operations, conferees were instructed to prepare plans for
defaliant operations along the folipwing guidelines:

T (a) Defoliant appjicaﬂons—wﬂl*brmﬂe onty . ~
the area north of the Civilian Control Line {CCL) and south of )

\t,h_e_ .southern boundary of the DMZ (Suuth Tape). ) I

(b} Priorities of applications were established as
followan: .

{1) Priority l: A 100 meter strip on each gide
of the DMZ Security Fence System,

(2) Priority 2: Tactically significant areds in
the vicinity of OP's, CP'¢ and other vital areas. In order to
preserve natural camouflage, manual ¢clearing would be
accomplished firgt and then defoliants would be applied to

. _improve ﬁring lanes and to deny concealmeant to would be
m.fﬂtrators.

(3) Priority 3: A 30 meter strip on each side
of tactically significant roads in the forward areas,

(c} Based upon planning guidance, FROKA and
I US Corps (GP) submitted plans for implementation 1isting
quantities required by priority, See attached Annex G, Plans
submitted we re based on the planned receipt of Monuron Telvar
(80% active ingredient) which required an application rate of
50 pounds per acré, The Eighth Army execution order -
informed sppropriate action officers of the change in type of
material and application rate and advised that quantities of
Agent Orange and Blue be shifted into Priority 1 requirements
to fill in the shortfall of 6 340 acres ¢caused by the change in

'types of defoliant,
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{d)} By 10 April, supplies of defoliants and material
for vegetation control were on-hand in forward locations in
preparation of planned implemaentation date of 15 April 1968.

A summary of material ulloeations is attached at Annex H,

b, OBSERVATIONS

1. Defolia.nt applicationa v&re initiated on 15 April 1968
with the application of Monuron in Priority 1 areae (see Annex
L for photographic coverage). No particular difficulties were
found in dispenaing Monuron as it {s spread by hand similar to
the manner by which Korean farmers spread seeds or
fextilizer, The usual technique involved was that an area selected
for Monuron application rwas divided into several lanes and each
man walked along his assigned lane spreading Monuron by hand
or the mechanical spreader along approximately 5 meters on
each side of his marked lane, Supplies of Monuron were spotted
throughout the area to facilitate individual msupply along

assigned lanes.

2. As of 28 April 1963, Monuron applications were com-
pleted in I US Corps (GP) avrea. Inl US Corpas (GP) area, the
terrain is generally flat with some rolling hills along the DMZ
Security Fence System and {8 relatively accassible by vehicular
traffic; however, {h the FROKA area the terrain becomeas
increasingly difficult moving eastward from the CHORWON Valley,
In the extreme eastern area of the DMZ in the II1 ROK Corps &

- area, some application sites were a four hour foot march from
the nearest road, Work in these inaccessible areas progresged
very slowly but improved when material and men were flown in

by helicopter when available,

3. The action of Monuron is dependent upon rainfall to
soak the active ingredient fnto the soil and penetrate the plant
root zone, Almost coincidental with the application of Monuron,
there was & minor drought in most of the areas which resulted
in an unueually delayed response time to the defoliant. Once
absorbed into the plants, the initial response to Monuron is very

N 10
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similar to reaction to fertilizer and very little visible evidence
is exhibited except a slight yellowing is apparent and then
slowly foliage begins to turn brown and eventuzlly defoliates
completely as if the vegetation had been struck by a killing
frost, In those areas where annual and perennial grasses
appeay, most vegetation did not even emerge leaving a stxip

dmont devoid of all plants, '
£

4. As Monuron is an all-purpose defoliant rather than

a selective defoliant it effectively kills annual and perennial
grasses which may lead to soil erosion problems in future
years in those areas where it was applied along the DMZ Security
Bystem Trace. To counter this problem a soil erosion program
has been planned in which sheep fescue and white dutch ¢lover
will be planted in susceptible areas to prevent gerious erosion
problem, This plan is being carefully coordinated at the working
level to insure that seed and fertilizer will not be applied to

areas that have been previously treated with Monuron., In this
respect, it would appear that in future defoliant programs the

use of a selective defoliant to cantrol broadleaf vegetation and

not affect grasses has merit, There are several off the shelf
commercial herbicides that dre specific for use against broad-
lesf vegetation but do not affect grasses, Agent WHITE, known
comme'refally as TORDON 101, has been used in Vietnain for -
epecific problem areas in which it was desired to preserve
graszsee. The use of liquid WHITE or pelletized formulation

such as Tordon 10K along the DMZ Security System Trace should
be more satisfactory than the use of Monuron in that annual and .
perennial grasses would not be affected and once the bushy

woody growth is reduced grasses would remain to preveat serious
erosion problems. The remaining grasses could then be controlled
through manual or mechanical means utilizing the jesp and .
tractor drawn mowers and other equipment provided by the

CIGCORKEP Plan.

5. Application of the Hquid Agents Blue and Orange began
in mid May 1968 upon the emergence of foliage,

11
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{a} Agent Orange:

Hre

(1} Agent Orange was mixed with diesel oil at
a ratio of 3 gallons of Orange to 50 gallons of dissel which was
recommended as the application rate per acre to preclude ,
regrowth of resistant vegetation, The only significant problem
_area involved was the lack of adequate spray equipment, Most
application areas were relativcly jnaccessible to vehicular
traffic which precluded the use of the M8AZ Decontamination
Trafler, Ag only 22 liquid defoliant spray sets were available,
expedient means of applying Orange were devised. Generally
P speaking, the expedient devices to apply liquid défollants were
By : ineifective in that they resulied in a waste of materiel as there
iz no way, other than by visual estimation, of accurately -
measuring an application rate per acre, In applying liquid
defoliants, the most critical factor is liquid particle size, In
aerial application, as employed in Vietnam, undiluted Agent
Orange is sprayed from aircraft through specifically designed
. equipment to produce an aerial spray of the optimum particle
size to facilitate absorption through the leaf surfaces of foliage.
There is no visible evidence of plant damage for a period of
several weeks ae the agent is being translccatéd throughout the
plant;, Then, dramatically and vividly, the systemic herbicide
B . exhibite its effect of defoliation and killing of the plant, .Both
methods of liquid ‘disseinination used in Korea produced large
droplets of liquid, in fact, the expedient methods of Orange
application resulting in literally pouring the agent/oil mixture
on foliage. The high concentration of diesel oil in the mixture
immediately caused 2 browning of foliage which, in most cases,
prevented the absorption of Agent Orange and its subsequent
translocation. As a result of this "drenching" vegetation was
defoliated and most of it eventuslly died; however, in some -
cases where controlled burning was not used to clear defoliated
areas, there was some regrowth by mid July, In the opinion’
of Dr, Tlant Sciences Lakoratory, U, S, Army
Biological Laboratories, \Fort Detrick, Maryland, the diesel
oll was primarily responsgible for defollation and retarded growth
rather than the Agent Orange, In an attempt to achieve optimum
particle size fmm ground spmying operations, units were

Foan
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advised to spray Orange in a fine mist and to direct the spray
high into the air allowing the mist to settle on follage,
Although this procedure increased the risk of undesired apray
drift, the effectiveness of Orange was increased, In regard
to spray drift, it was realized that under certain conditions
when the windspeed exceeds 5 knots per hour, that there was
the possibility of epray being carried downwind and damaging
sensitive vegetation, In the 2nd U'S Infantry Division srea, the
'"fine spray" technique was employed succesafully between the
Imjin River and the South Tapc where no farming is allowed,
This technique war used only when distance and wind speed and
direction precluded drift into the DMZ, end it was noted that

sensitive foliage (primarily locust trees) within 100 to 200 meters
downwind of the application area vwere frequerntly effected by

spray drift,

(2} Although in advisory viaits and briefings to
key ROKA personnel, it wae stressed that Agent Orange 15 a
specific systemic herbicide for broadleaf plants and is insffective
against most annnal and perennial grasses, a large quantity of
Agent Crange was applied to grassy areas with the result that
. the growth of grass was retarded by the effect of diesel oil and
within two to three weeks the grass began to grow again, This
procedure in efisct waw a waste of time, manpower, and
materiel in that a.lthough the application sites were tactically
important, vegetation could have best been controiled by manual

clearance or controlled burning,

(3) Used pfoperl Agent Crange produces
excellent results and in those areas covered with woody growth,
broad leaved plants, vines, and trees, produced good rosults
within a minimum period of time and required less effort than
would he required by manual methods,

L3 There were no gerious problem areas in
maintaining the equipment used to apply Agent Orange. Spray
equipment was thoroughly cleaned and flushed at the end of
each day's operations; therefore, deterioration aof rubber
components, as expected, from the Orange/oil mixture was .
rainimired. There were some cases reported of checking a.nd
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cracking of rubber gaskets in the 2 or 3 gallon hand-held
insecticide sprayer. In some instances, the 180 GPH
Ingecticide Sprayers were damaged by rough handling in which
the pressure value indicator glass was broken and the carzying
frame bent. In mid June, 3 of the 22 sprayers were deadlined
because of engine failure and there were no repair parts
available in Korea. Five new engine assemblies were procured
from CONUS and direct-exchangs of engines was performed by -
2ad 54T Battalion, 2nd U, 8, Infantry Division, For future
operations, e supply of repair parts and direct exchange parts
ghould be stocked in-country to facilitate maintenance,

(b) Agent Blue:

(1) Agent Blue was mixed with water at the ratia
o.f three gallons of Blue to 50 gallons of water for gpray -
application. The majority of locations sprayed with Agent Blue
were located along roadsides and areas easily reached by’
vehicles; consequently, the MBAZ Decontamination Trailers were
used extensively for spraying Blue, As Agent Blue is particu-~
larly effective sagainst rice and cther cereal grain crops,

. precautions were taken to avoid damaging adjacent crop areas.

T

: (2) Ageant Blue was particularly effective against .
wild rice and a tall grass commonly referred to as "Buffalo
-Grass' which grows in abundance in abandoned rice paddies
and along rivers and streams. It was highly effective in drying
out these grasases with g high water content and preparing them
for controlled burning, In general, Agent Blue causes
dessication of broad leaf and narrow leaf vegetation ultimately
causing effective defoliation, but it does not necessarily cause
plant kill in all cases. In those areas whare applications of
Blue were followed up by controlled burning, vegetation
clearance was complete; in those areas not burned off, there
has been considerable regrowth,

6. (a) Not all plant species react similarily to defolianta‘.'

The differential susceptibility may be a function of time of
treatment, nature-of the leaf suxface, variable capacity for
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abzorption and translocation of the defoliant, plant chemistry,
or the nature of the defoliant itself, Thus one can expect
different reactions of vegetative types, some will be easily
defoliated and killed while others will be comparatively
resistant to the defoliant, Locust trees and scrub omk appesred
to be ext:reme!y sensitive to Agent Orange, However, gome -
grasscs exhibited regrowth after the initial application of

Agent Blue requiring a second application of the agent by mid

summery,

i (b) In general, all three defoliants produced the
expected results with the exception that ragrowth following Blue
and Orange application was greater than anticipated, In
measuring the overall tactical effectiveness of the defoliation
project, one must consider the priorities that were directed by
higher Leadquarters. Application of all three agents along the
DMZ Security System fence line {(Priority one} was tactically

. ' the most sound as it provided a clear area for observation and
€ fields of fire and to a certain degree improved the effectiveness
of night vision devices by producing an area of high contrast,
. ) . When applied in Priority 2 areas around OP'a and 'CPlg, £raquently-

i t an entire area was cleared fhus exposing thes s installations to
enemy observation, Applications in Priority 3 areas ware not
téo effective because the width of the area covered was usually
less than 30 meters on each side of the road., This distance is
not adequate to afford protection from ambush,

7. There were no serious ma,jor accidents or incidents
as a result of defoliant application nor were there any safety ’
problems in havdling any of the materfal. Thes most serious
accident occurred fmmediately prior to the application phase of
the progrim when the Chemical Officer, 6th ROK Infantry Div
was accidentally killed by .a booby trap as he was returning
from & reconniissance of planned application areas.

{a) There were several minor incidents in which
ROKA perscnnel detonated uncharted mines and booby Sraps,
‘but no serious Injuries were sustained.

15
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(k) There weze no problems sncountered in the
handling, storage or application of defoliant materials, It
bad been anticipated that some of the defoliants could possibly
cause eys, nose, throat, and skin irritation; however, this
effect was minimized by the wearing of gauxe masks and
gloves when handling the material and by waghing upon com-

pletion of application,

, £

. 8. Ground application of defoliants requires extensive
manpower and time. In additien to manpower actively employed
in application, overhead is required to provide security and to
provide mixing, filling and transportation of defoliant material
to application sites. Usc.of relatively unsophisticated spray
equipment results in estimated application rates, further,
Agent Orange applied by ground spray means ie not as effective
as it could be. Use of an aerial spray system such as the :
AGRINAUTIC system developad for the UH-1 series helicopter
would result in & more efficiént plant response, require less
time in application, and require considerably less manpower
support than ground application means, The AGRINAUTRIC
spray apparatusg ie not limited to liquid spray but can also be
used to disperse pelletized solid herbicides such as Monuron
UROX 22, BROMACIL, and TORDON 10 K which are sofl-applied

" defoliants, The average application rate for ground applied

liquid agents was approximately 200 acres per week depending
upon the ruggedness of the terrain, By contrast, one UH-1
helicopter equipped with the AGRINAUTIC sprayer, {lying at a
height varying from 12 feet to 50 feet at 90 knots per hour,

could spray a swath 100 feet wide with Agent Blue at an application
rate of 3 gallons per acre for a total area coverage of 65 acres

in approximately 2 1/2 minutes in one sortie, A minimum of

four sorties per working day would thus yleld an area coverage of 250
acres which would require more than sevea working days by
ground application means. Swath width can be adjusted by

varying the flight heights and more positive control of spray drift -
can be accomplished by flying at low altitudes but at a reduced
swath width, Nozzles can be calibrated and adjusted to spray
optimum particle sixes. The AGRINAUTICS sprayer is designed
for rapid installation fn the UH-1 B/D helicopter and can oasily
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be removed {n the field within a minimum of t{ime should the
helicopter be required for another type of mis sion. A
technical description of the AGRINAUTICS, Model 3090, is

attached as .Anﬁex 1.

9. The Chemical Ofﬂcer, FROKA, maonitored the entire
program in the FROKA ares in an outstanding professional
manner, The corps and diviston ®hemical Officers, along
with the regimental Chemical Officers, actively supervigsed
defoliant applications. The overall staff’ planning and the initial
plans submitted were complete and thorough in every detail,
Initially, all commanders including corpe, division and regi-

- mentsl displayed a great deal of interest and enthusiasm in the

programj unfortunately, this enthusiadm was the result of the
concept that defollants would be applied in thoss areas considered
to be most tactically significant, {.e. north of the South Tape
within the DMZ, In initial plans for application, FROKA had
planned to apply defcliants to extengive areas within the DMZ~
and adjacent to the MDL, The FROKA Chemical Officer was
repeatedly briefed on the restraints and controls directed by

CG EUSA but his efforts to prepare plans based on application
only in the area betwsen the South Tape and the Civilian Contxol
Line were thwarted by the fact that the corps and division
commanders involved {n'the project chose to make theit own
interpretation of directives, Thus, from the outset of planning,
the division Chemical Officers prepared their plans based on
guidelines received from the division commander which were
contrary to the published guidelines., At this point, it was
detected that corps commanders were exerting pressure and using

personsl influence to FROKA and ROKA Headquarters to lift the

restrictions, It was only after positive statements were made

by the CG FROKA to the effect that he was a soldier and was
duty~bound to obey directives from higher headquarters and that

he expected the eame from his subordinate commandars that it
became apparent to all manders that viclations would he -
reported and appropriath command action taken, Once commanders
accepted the fact that they were bound to obey the restrainta and '
control, planning proceeded in an orderly manner in accordance
with Eighth U. 8. Army guidance. However, it was readily
apparent that once the commanders were finally convinced that
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restrictions on the use of defoliants within the DMZ would not
be relaxed, they last all interest in the program and shifted
their interest to projects which they considered more important.

- It an advieory visit to & ROK Corps headquarters, the commander

openly stated to the Senfor Chemica] Advisor, KEMAG that he

- could not understand why the United States would spend such &

large amount of money for expangive defoliants and then waste

them by not allowing him to use thgm in the DMZ where they
wezre needed and desived. However, in zlmost the same breath,

-he stated he was impressed with the results of Monuron and
- desfred to use additional quanﬂties of Monuren in future

defoliant operationa,

10, (a) !.n spcite of the apparent loss of interast by
commanders, the Chomical Cfficers in the field wora highly
motivated and enthusiastic concerning the uas of defoliants,

- For them it was an opportunity to prova that a technical ssrvice

was capable of providisg cperational support in a tactical
mission, Duoring the planning périod, an ouletanding training
program was conducted on the uge of defoliasts and the equip~
ment provided for the cperation. Fersonne] turbulence during
the five month application phase necaseitated repetition of
training, consequently, all ROKA personnel who particlpated in

the projoct were well tra.imd and prepared,

{b) Initially, the main battle area (MBA) divisions
experienced difficulty ir defoliant application in that a lack of
crganization was evident. This was no doubt due to last minute
chianges in the plans, the lack of command interest when it was
finally reslized the defoliants could not be utilized as desired,
and o reluctznce on the paxt of lower unit commanders to detail
theix troops to this project when they had so many other high
priority projects confronting them, However, within a short
period following the {nitial shaky start, the operation was

-adequately organiuad and, in general, followed the planned

schedule in an orderly manner.,

(c}) The physical stamina of the individual Korean
cold:ier was remarkebly demonstrated by the tedious snd hard
labor performed by troops in applying defoliants.. Working in
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difficult terrain for long hours, and transporting their equipment
and materiel on their backs, they diligently performed their job
in the face of many dangers such as uncharted minefields and
even friendly booby traps literally under the noses of observing

Nnrth Korean traops. ¢

¢, OPERATIONAL CONSIDERATIONS
¥

1._ Commuand, Control, a.nd Coordination'

( a} Gene ral

(1) Chief KMAG was. nsaigned responsibility for
technical assistance and supervieion of the vegetation control
program by CG EUSA, This responsibility required KMAG to
assume an operational mission, yet it is organired and staffed
only to provide an advisory mission, As of April 1968, there
were only four Chemical Corps Officers assigned to KMAG, two
in the Chemical Advisory Section, HQ XMAG, one assigned to
Det L, XMAG and ohe assigned to Det ¥, KMAG., The Chemical
Advisory Det F KMAG is assigned specific logistical advisory
duties and due to distance and travel limitations did not participate

m the xmssxon.

L~ P

(2) As stated previously, responai‘b:lity for
planning defoliant operations was delegated to the Engineer EUSA
gince that gection had been originally tasked to make the feasi-
bility study, At the time that the CG EUSA authorized the

‘appiication of defoliants and stipulated that ROKA troops apply

defoliante, the decision was made to task KMAG with supervision
of the program., This was done for several reasons; BG James

H. Batte, Senior Logistics Advisor, KMAG, as a Chemical

Corpa Officer, has had extensive experience in many technical
fields of chemical operations; further, KMAG is a subordinate
element of Eighth U, 5, Army, thus reducing administratively

the epan of control. Execution nrders and implementing
instructions of a directive nature were released by P&P Div,, G-3
EUSA. Other matters of an informative nature were released
through Sentor Chemical Advisor, HQ KMAG for the Chief, KMAG,
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ANﬂEX A: HERBICIDE FIELD EVALUATIOR, 2lst ROK INF DIV (U)

1. (U) The only materials available for field evaluation were
Monuron Telvar, an 807 active Ingredient wettable powder formulation

and a commercial weedkiller (2,4,D) which was released from Post
Engineer assets for testing purposes.' _ ,

2, (U) No specilal equipment was provided for testing as one
objective of the test was to determime if the defoliants could be
applied using TOE and TA équipment normally available to both US

and ROKA units,

3. (C) Testing commenced om 9 October 1967 and was completed {in
approximately L0 working days.

4. (C} A summary of test findings are as follows:

(a) Applications were made at far from fideal conditfons; the
growing season was over and in the 2lst ROK Divigion area, some

killing frosts had been experienced,

(b) No visible reaction was noted in areas where Monuron was
applied; this was anticipated. As of 8 June 1968, there was visible
evidence that Monuron persisted in the soil over the winter season
and is retarding growth effectively.

{c) Vegetation sprayed with 2,4,D began to react within 7 to
10 days as noted by discoloration and wilting,

(4) MIOG dispenser (Mitey Mites) did mot effectively dlspense
wettable powder. Hand sprayers (standard 2 oallon ingecticide
sprayers) worked adequately but the M8AZ decontamination trailer
worked best and is the recommended equipment to be used in a ground

applied herbicide program,

(e) Equipment application capabilities and operation'fequire-
ments were determined to be:

(}) Hand sprayer, 2 men, 0.15 acres per hour
(2) M106, 3 men, 0,63 acres per hour
(35 MBA2 decon trailer, 5 men, 1.26 acres per hour

(£) There were no safety probiems encountered and material in
no way appeared to be injurious to rubber components of equipment,
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(b} XMAG Supervision

(1} QGuidance from CG EUSA directed that when-

ever and wherever ROKA troops applied defollants, a KMAG
represgentative would be prhysically present to provide technical

assistance and guidance, KMAG supervisory reapona!bilities

were discharged in the following manne xr:
¥

a In the I US Corps (GP), direct supervision
of ROKA warking teams was provided by Chemical Corps Cfficers
and enlisted personnel assigned to the U. §, 54th CBRE Detach-
ment and the Chemical Section, 2d U. S, Infantry Division. The
Deputy Chemical Advisor, HQ KMAG was placed on TDY to.
HQ I US Corpe (GP) and maintained daily contact with working

teams applying defoliants,

b In the FROKA area, KMAG supervisors
were detailed from advisory personnel aseigned to the subordinate
detachments of Detachment 1., Detachments East, West ,and

Center,

(2} To provide guidance for KMAG personnel
assigned supemsion duties in defoliant application and to pro-
vide further guidance to ROK application teamsa, a comprehensive’
Standing Operating Praocedure for vegetation control was published
in bi-lingual format and distributed in sufficient quantities to be
issued to working personnel. A copy of the SOP is attached as

Annex F,

(3) There were some problem areas concerning

KMAG gupervision at the onset of defoliant applicatione which

cant be attributed to last minute changes in plans and the fact
that U. 'S, ‘personnel monitoring a ROKA operation was not
entirely palatable to ROKA commanders, Initially when it was
learned by ROKA commanders that KMAG eupervision would

‘be present throughout the entire operation, a considarable number

of questions ware tactfully agked by ROKA personnel as to why.
When it was. finally realized that the KMAG personnel were.
assigned by higher headquarters to arsist and guide the defoliation
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program, they were quickly accepted as membexs of the
defoliation team mnd excellent relationships were developed
at the working level, This, plus the fact that there was no
serious injuries, accidents or incidents involving KMAG
supervisors, indicates that the supgrvisoxy role of the

operation wae a success,

) (4) As o parallel it Fas equally unpulatable to
U.5, personnel in I US Corps that ROKA personnel only would
make actual application of defolients, a miseion that U, §,
Chermical Corps personnel are trained in and fully qualified to
perform, However, as with ROKA personnel, when it was
realized that this wae 2 mandatory requirement it was accepted
a8 such. Only one significant problem developed. In the 2d
U; S, Inf Div area defoliant application was conducted by personnel
of the 38th ROK Regimental Combat Team. Administrative delays
due to clearance and acceas into areas north of the Imjin River -
Plus the time consumed traveling to and from application areas
significantly increased the time required to complete operations
in the division area, Use of U. 8. troops whose compounds are
located noxth of the Imjin River could have redueed the time

required to apply defoliants,

.+ - {8) -The.task of KMAG superviaion did, howevor,
exert itu toll on the overall advisory function of Detachment L,

"KMAG. During the height of the defoliant operations, 15 June

through 1 July when a massive effort was mounted to apply
defoliants prior to the beginning of the rainy season, it was

estimated by Detachment L, that its advisory function was

reduced by 70% in order to accomplish its supervisory mission .

over FROKA defoliant aperaﬁona.
2. Intelligence Implicatiox_u:

(3) It has been pasumed that the North Koreans would
use any vegetation control program in or adjacent to the DMZ
as the basis on which to charge the UNC with violating the
Armistice Agreement and further would probably charge that
the use of defoliants would be either 'chemical® or "germ"
warfare similar to charges by North Vietnam resulting from
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the employment of defoliants {n Vietnam, On 12 January 1968,

news releases originating from the ROK Ministry of National
Defense openly indicated the ROK Goverament's intention to
employ defolianta in the DMZ area (Fig II-I). Though not
acknowledged by the United Nations Command, these releasas
provided a factual test of ROK, North Korean, and third-country
reaction. As of this date, the only resction that has been
regiatered was at a meeting of thesMilitary Armistice Commiasion
as discussed in the 22 J anuary 1968 Stars and Stripes news

release (Fig II-Z ).

(b) Within ROKA, all information eoncerning defoliation
plans and operations were clagsified ss "SECRET" with a limited

‘distribution on a need-to-know hasis. Defolfant application teams

employed deceptive measures in those areas under observation
from North Korean outposts by labeling equipment and supplies
with the code words "CORN" for Monuron, "RICE" for Agent
Blue, and "BEANS" for Agent Orange to give the impression that
the working teams were planting crops,

{c¢) In mid-July, one EM of 2 FROKA unit that had
been assigned to a defoliant application team defected to Noxth
Korea, however, there has been no information which would in-
dicate that he revealed defoliation plans to the North Koreans, ~

(d) As of this date, there has been no reported
indication that North Korea is aware of the testing and subsequent
application of defoliants, Present indications are that the North
Koreans have not exploited the use of defoliants in the vicinity of

the DMZ by UNC peraonanel,
3, Coverage Accomplished (see Annex K): Although the

‘total requirement of priority application totaled 24,115 acres,

The quantities of defoliant materisls received provided a
coverrge capability of only 19,984 acres. Based on reports

~ submitted from I US Corps ((GP) and FROKA, a total of 18, 150

acres were reported covered which reflects a shortfall of 1,834
acres, This diaerepancy in reported covexrage can be expiained
by several considerations.as follow: :
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(a) Field expedient methods of mixing and applying
defoliants resulted in rough approximation. For example, in
FROKA ft appears that the average actusl application rate
varfed for each agent as follows:

Apariil
.'r-.“:’.-“_"-‘

Recommended Application Rate Average Anplication Rate

Agent
Monuron 25% Ibs per acre £ 35 1bs per mra
Orange 2 gallons per acre 3,3 gallons per acre
Blue 3 gallons per acre 5.5 gallons per acre

{(b) Arsas treated with defoliants were not measured
or approximated ag acye plots but were visually estimated as 100
meter or 30 meter wide atrips based on the priority designation

of the arca.

{c} In the case of Monuron applications, the low
average application rate ceuld be responsible along with the lack
of rain for the delayed responee time soen in Monuron treatad

B areas. In the case of Orange and Blue, it appears that thare
f were slightly heavy applaca.tmns which may account for the
extremely rapid regponses galned from these agents.

i : 4. Cost Estimstion and Comparison on Téchni’qms: .

(a) Cost estimetee of defoliation operations were
developed from statistics obtained in aciual defoliant applications
in a 44 day period in which 3, 345 ROKA personnel were engagad
in applying defollants over an azea of 1, 658 acves. .

(b) Cost estimates of manual clearing were developed
from data obtained by FROKA from manual clearing operations
in the summer of 1967 {n which 425 square kilometera were
cleared at the expense of approximately 600, 000 man days over a

30 day period,

{¢) Estimates of both funded and upfunded costs
indicate that clenring vegetation by the application of défoliants
can be accomplished at a total cost of $165 per acre. If the cost
of troop labor 1s funded on the assumption that the labox force
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is always avaflable and will be used as the requirement ;U.t}i;a.tuu.
then the average cost of defoliants is estimated se $62 and 710

manhours per acre,

will

(d} A comparisen of techuiguos and resultant costs
and manpowet per acr« reveal the follewing comparison (See

Annex M), .
;
(1) ¥unded and unfunded coat estiraates:
. Technigue Cocst Per Acre Man Heurs Expended
Manual  $0.12 (105, 019 acres) 4,800,000
Defoliants $165 (1, 658 acres) 1, 177,440
(2} Funded Coets Only:
Technicue @ost FPexr Acre © Man Heore Per Acre .
_ Manusl ©  None 4.6
f o ~ Defolisnts $63 (average} 712

(e) Fegardiess of whick method of vegetation clear-

%ﬂ‘%- T ance'is employed, the thost-critical factex is the use of manpower. .
rather than coats ih that ROKA Forces are faced with many high
priority projects such as Main Battle Area conetruction and
hardening of defensive positions which require 2 staggering amount
of manpower to accorxnplich; conseqguently, the usc of military
 iabor results ir a gignificant decrease in military operations due

to the impact of committing treop labor to such tacks,

(f) The conditions in Korea pertaining to accessibility,
working bazards (duc to mineficlds, and obetacles), vegetation
and practicibility'_ {due to cost, labor and merzgement) appear to
dictate that no one method of clearing vegetation is best. A
prover amalgamation of three methods: manunal, mechanical and
defoliants appear to he the best techrigue of vegetation cléarance.

re——
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III. (C) FINDINGS:

a. That cleared areas to improve visfhility, iocrease
contrast for night vision devices, and the reduction of cover

" and concerlment for infiltration are an essential mquxrement

in the DMZ Security System. ‘

b, Monuron applications {n tjw vicinity of the DMZ Becurity
System fence contributed significantly to the strengthening of
the defeneive capability along the fence line, However, removal
of vegetation cover may cause erosion problems in the future,

c¢. That the effects of Agents Blue and‘Ora.nge were negated

- by regrowth of vegetatior in those areas that defoliation was not

followed up by controlled burning. The application of these

agents in areas other than the DMZ fence trace wag of doubtful '
tactical value., Ip addition, the drenching of vegetation with Agent -
Orange/oil mixture and the use of Orange on grassy areas were

a waste of time and effort.

d That the use of defoliants was a costiy program of
margmal success because:

1; Restraints and controls preciuded the application
of defoliants north of the southern boundary of the DMZ along
the most logical approach routes and clearly the most desirable

" location for their use from the tactical point of view. As a

result, a resource that could kave had a very favorable impact

. from a tactical viewpoint was expended at considerable time and

effort in far less eritical areas,

Z. The political value of the project was negated when,
after providing the defoliants and selling the program to ROKA,
the use of defoliants was restricted to the point where commanders
lost interest id the project and turned their support and interest
to other priority projects, Additionally, U. S, military personnel
were used to monitor and report on the activities of the ROKA
Forces, Although it is felt that the rapport of the advisor-
counterpart relationship did not guffer under thie arrangement,
the re were some minoyr leelings of mistrust at times,
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- That due to a last minute change in the type of defoliant
allocated, there exists a requirement to continue control of
vegetation by the use of a soil applied defoliant to the remaining
6,240 acres along the DMZ Security Syster trace.

f. That KMAG supcrvision of the defoliation program
severly tasked the overall advisory mission to the point that
the Detachment L advisory effort was reduced by 70% during

the peak of the operation,

g- That the ground application of defoliznts requires a
massive amount of manpower and time, In addition, in the cage
of Agents Orange and Blue, the dilution, mixing, and liquid
spray reduced the overall effectiveness of the defoliants and
led to significant regrowth of vegetation,

h. That there has been no reported indication that North
Korea is aware of the use of defoliants and there have been no
attempts by North Korea to make a political harvest of propaganda
by accusing the UNC of Armistice violationg or the accusations
of employing “chemical” or "biological'’ warfare as was anticipated,

i. That the aerial application of defoliants, particular!y
pelletized defoliants, is feasible and deairable for use in those .
areas adjacent to the DMZ Security System fence under carefully

" controlled conditions and under the proper metasrological

conditions,

j« That the estimated cost of defolrant operatlons is $63 and
710 man hours per acre.

k. That insofar as a combination of practicability and costs
are concerned, neither clearing by the use of defoliants por the
clearing by manual meane can stand alone due to the consideration
of weather, terrain, vegetation, and enzmy and friendly
capabilities. A careful combination of the two methods using the
best one for specific problem areag appear to be practical,
reasonably expensive, yet within the current capability of the
United Nations Command.in men and equipment,
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L. That the stipulation that ROKA Armed Forces only could.
make actual application of defoliants coneiderably slowed down
application progress in the U, 8, Znd Infantry Div. area.

m. That supervision and monitering of the operational
aspects of defoliant applications should be conducted by a head~
quarters adequately staffed to perform an operational mission

. with the technical guidance of qualified staff chemical officere,

IV, (C) CCNCLUSIONS:

4. There is a need to continue the control of vegetation along
the DMZ Security System fence and to extend this control beyond
the southern boundary to include the most logical approach routes
and other locations within the DMZ to deny enemy infiltrators
the use of vegetation for cover and concealment. .

é b, The use of defoliants in conjunction with manual and

' mechanical clearing means in practicable, manageable and
politically acceptable and if appropriate defoliant materiale are
again provided, is within the current capability of this command.,

c. The use of Monuron significantly contributed to the
strengthening of defensive capabilities along the DMZ Security

Systermn trace.

d. The use of Agents Orange and Blue ip areac other than
the DMZ fence line located to the rear of the South tape contributed

vary little to improving defensive positions,

e, The application of defoliants by ground means ir difficult,
expensive and requires a staggering amount of manpower,
Carefully controlled aerial application would reduce the time
and inanpower required and in the case of Agents Orange and
Blue would result in a more effective response,
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f. Although it is probable that North Korea has concluded
that defoliante have been used in Korea by UN Forces, there
has been no reported indication. of adverse propoga.nda or
complaints of armistice violations,

- 8. ROKA Forcee have shown that they have the technical
competence and capability to conduct defoliant operations on a
massive scale. Although this wagaccomplished under KMAG
supervieion, it is believed that future operations could he
conducted with s minimum of supervision by U, S. personnel,

V. (C) RECOMMENDATIONS:

a. That defoliant applications in conjunction with manual
and mechanpical clearing be continued to provide posgitive extended

control of vegetation.

b. That future defoliation plens be bared on the use of a
soil-applied selective herbicide to control bushv growth and not
affect grasses in order to prevent soil erosics problems, First
priority of applications should be established as the 7, 800-acre

along the DMZ Security Systern Fence.

c. That future defoliation plans include the controlled use
of aerial spray systems for application of liguid and dry defeliante
along the DMZ Security System trace ind that the vse of ground
applied means of application be extsndad to include the use of
defoliants in xreas of tactical significance south of the MDIL

- within the DMZ,

d. That action be initiated to expedite procurement and insure
delivery in-country of the following defcliants prinr to May 196%:

Défoliaﬁt Quantity Expecied Az_'e a Cove raga.‘
TORDON 10K 624, 000 lbg. .3;249 acres
Pellets ' :
Agent 6rmge 10,600 Qata. | 3,500 acres
Agent Blue 3,000 gals. . 1, 000 acresn
28
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¢, That action be initiated to procure three each
AGRINAUTICS Aerial Spray Systems (FSN 3740-866-4481),
Equipment should be dellivered ASAP so that necessary training
can be conducted prior to actual application operations. It
is further recommended that spray equipment be allocmd on
the fouovdng basis:

FROKA - I Unit "
1US Corps (Gp) - 1 Unit

Reserve - 1 Unit

f. That future defoliation ':f:r;jecth- be supervised by a head~

quarters staffed to support an operational mission with the
guidance of staff chemical personnel, :

g. That ROKA units be authorized to apply defoliants without
the direct supervigion of U. S. personnel and that U, 5. units
be allowed to make applications as required,

R 'R P
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(g} The greatest problem area encountered was the resupply
of mixing water to prepare a wettable powder suspension of Monuron.
Using units recommended the use of granular or pelletized Monuron
(URCX 22) which could be spread by hand, or mechanical broadcaster.

(h) As of this date, there have been no indications of
adverse political reactions from North Korea or in the ROK itself.

(1) Based on a hypothetical L0~year program and using funded
and unfunded costs, it is estimated that effective chemical control
of vegetation can be conducted at an average cost of $408 and 25

man hours per acre.

5. (C) Figure A-1 illustrates a portion of the DMZ Security System
fence trail along which Monuron Telvar was applied during testing
in October 1967. As killing frosts had been experienced in this
area, vegetation was dormant. Figure A-2 illustrates this same
area as of July 1968. Note that some of the short grass is still

active but in general, the area rasembles that of typlcal vegetationm
in the dormant growing season.
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ANNEX C: C OM};ARISON AND ESTIMATED COSTING OF
CLEARING TECHNIQUES (U)

L. (C) INTRODUCTION: Estimated costing data for the three
clearing techniques has been extracted and summarized from
the data contained in Annexes G, H, and I to the study,
"Clearance of Vegetation and Faligge in the DMZ Area (U)",

"EUSA Enginesr 31 January 1968,

1. Clearing vegetation by the use of marusl and mechanical
techniques in both I US Corps (GP) and FROKA areas has been
accomplished in the past and will probsbly centinue in the future.
In the FROKA area there are areas where steep slopes and '
rough terrain preclude the use of mechanical equipment,
Conversely, there are aress fn FROKA that could be morxe ex-
peditiously and efficiently cleared by mechanical means, The
use of defoliante in clearing and maintaining vegetation control
in inaccessible areas due to minefields and trafficahility appears

to have marit,

2. The slow laborious technique of manual clearing of
vegetation along the DMZ, includes the use of civilian and
military personnel aquipped with saws, axes, brush hooks and
sickles,

3. Although cutting by hand is normally the accepted means
in Korea, certain areas, such ag minefields, cannot be cleared
by this method without subjecting personnel to undue haxards.
Any clearing operations near the DMZ also draw down on tropp
strength a3 well ag subjecting personnel to possible enemy

"~ attack.

4. The machanical method of clearing vegetation is defined
as an effort expended by either civilian {contract 1aber} or
military personnel using equipment such.ae chain saws, bulldoxers,

 road graders, eic. which increases the clearing rate per acre

bayond what would be achievad by manusl 1abor,
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I, (C) COSTING ESTIMATES:

1. Assumptions: The model area for computation purposes
consiets of & corps area of 20,000 acres (38 miles long and 0.8
miles deep) which requires mamual, mechanical, or herbicidal
clearance over a 10 year perlod. ,

&, Estimated costs are hasod on current prices:

b, Whare labor ar operator wages are required, the
~ aversge ROK wage of $1, 50 par day will be used.

, €. The model area will be covered with vegetation
ranging from old Field to Foreat Community with tepography
ranging from flat plaing to steep mountains,

2, Manual Clearing:

a. Uging data obtained from FM 5-34 manual clearing of
. undergrowth and trees less than 12 inches in dismeter can be
. eccomplished at the rate of 0,36 acres per 8 hour work day.
: Basged on that rate, the sample area would require a I, 550 man
- work force each day of the year (4,526, 000 man hours per year)
g . . to clear the ares one tima. ' It has been sssumed that rmanual ~ -
- clearance once a year is adequate,

b. Utilizing the estimated prices for Korean hand tools
and labor the 1, 550 muan work force, considering tool replacement,
and a ten year period, the following estimate of funded and
unfunded costs is provided:

(1} Equipment: _
: Unit  1st Year Life Supply Total Total
Tool Cost Requiremsnt {Yre) Frequency Req'd Cost
Saw $7.00 1, 500 : 1 1,500 $10,500
Axe 2.00 800 243 5 4,000 8,000
Sickle 1.20 goo oz - 5 4,000 4,800




Unit  ]1st Year I.Afd Supply Total Total
Tool Cost Requirement (Yzs) Frequency Reg'd Cost

Brush  $2.00 400 z 5 2,000 1,800
Hook

File .40 10,000 2’ 2 20,000 8,000

Sharpening .25 400 2, 4 1, 600 400
Stone

{2) La.burl 550 men; $1, SO/day; 368 dgyl/yctﬂ
10 years = $8. 436, 250,

{3) Tmoportaﬂoﬁ: 50 trucks; $1, sﬁltruck hour;
3 bours/day, 365 days/year; 10 years = $821, 250,

(4) Grand total $9, 344, 000,

(5} Based on the toal cost and the 20,000 acre require-
ment, the mangal clearing cost per acxe would be $467 and 229
raan hours par acre over a 10 year period,

3. Mechanioal Clearing:

a. Dataprennted {s based on’ exﬁe rlance of the end US|

Inf Division in clearing the anti-infiltration barrier trace in 1966 -

and 1g as follows:

Item E stimated Capability
Doser w/blade 0.13 acre per ﬁour o
Chain saws 0.17 acre per hour
Mower w/tractor 2.00 acres par hour

k. The model ares has been costed on a reasonsble

‘utilhution of equipment; based on & 20% graes land and 80% scrub-

forest vegetation. The use of chain saws has baen costed based on
& requirement to sogist in the 80% area with a 4 hour day,
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c. Total Equipment:

(1) Chain saws at 0,17 acre/day for .80 X 20, 000
acras, working 5 each four hour equipment days per week equals
23,275 equipment days or 4, 655 equipment weelks, or 90 equip-
ment yerrs. For purposes of cott. octimn.tc 150 chain saws
will be need, _

;:

(2) Mower at 2 acres per hour for 2 X 20, 000 acres,
working 5 each & hour equipment daya per week equals 2,000
equipment days or 400 equipmesnt weoke or 8 equipment years.
For purposes of cost estimate 12 mowers will be used.

(3) Bulldoszer with angle blade at 0.13 acres per hour
for .80 X 20,000 acres working 5 each 8 hour equipment days per -
week equals 15,400 equipment days or 3,080 equipment weeks ox
60 equipment years, For purposes of cost estimate 60 buﬂdozcrs

will be used

(4) 10 Year Cost {Funded and Unfunded):

Cost/ | Year Application Daily
tem Qty hour Cost Frequency 10 Yr Cost Cost
Mower 12 $2,00 § 54,600 10 $ 546,000 $17.50
Bulldozer 60 4,00 $546,000 4 $ 2,184,000 $35,00.
Chain 150~ .20 345 2 690 $ 2,30

Saw
Transpor- $ . 468,000

tation
GRAND TOTAL $ 3,198, 690

—_—— .

. %40 Vehicles: $1, Sﬂlvehig:le hour, 3 hours/ day. 260 days for

10 years,
(5) First year manhours:




(=) Tha total manhours, based on equipiment
operation for the first year of the proposed program, is based
on the following total by plece of equipment:

1 Mawera- 12 X 260 X 8 = 24,960 hours
2 Chain Sawa' 15{! X 260 X 4 = 156,000 hours
3 Bulldozers: 60 X 260 X 8 = 124, 800 hours

¥
4 Bupport: 40 X 260 X 8 = 83,200 hours
{not costed)

(6) Based on the noted total cost and the 20,000 acres
requirement,  the mechanical clearing coat would be $160 and
20 man hours 8 Per acre over s ten year period,
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4, Clearing with Defoliants: Data presented is based on the
field herbicide evaluatior conducted in September and October 1967

(Annex A),

a. Capability of an augmented chemical Combat Support
Company, based on:field evaluation, is computed to be 110 acres
per day. Assuming that defoliants must be placed on the 20, 000
acres in the model corpe area in 90 days, it would require
2 chemical Combat Support C ompanies to accompliah the job.

b. 10 Year Cost for Model Area per Acre-

. Supply
tem  1Y¥rCost ¥ requeney 10 Yr Cost
LZguipment (20 Co's}) $ 40,000 2 3 B3, 000
Agent Blue 70,000 10 R 700, 600
Agent Orange 131,250 10 | 1,312,500
UROX 22 - 1, 080, 000 5 5, 400, 000 .
Personnel (2 Co's 49,250 10 - 492,500
350 men)
‘Transportation (est} 18, 000 10 ‘180,000

TOTAL § 8, 165,000
C-5 ‘
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Cost per acye - $8,165, 000 - $408.20/acxe '
20,000 acreg

Manpower = 504,000 man/hour «.25.2 m/h per acre *©
20,000 acres o
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