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_ Kercules .

Diamond Alkalng;

US Rubber

Dow $28,028,212.16 . $7.00
Agrisect 100,028 . §  653,682.98  $6.53
Thompson—ﬂayward 1;536,475   $.7,317,513.$0A $7f06
Thompson 333,685 $2,347,566.10  $7.04
Hoffnan Taff ,tézf44b ‘é' 159,324.00. $7.10

Total ' 12,353:736 | 387,132,866.34 . $6.78
Ansul 1,561,859 § 7,113,907.00 = $4.50
Diamond Shamvock 25,070 77,688.60 $2.88

Total 1,607,929 - § 7,191,595.60 $4.47
Dow 5,764,215  $39,724,653.8L .  $6.89
TOTAL PROGRAX 20,225,814 $6.65

(£

§134,049.055.80



| USE ‘OF EERBICIDES IN SOUTHEAST ASIA:

_The purposé qfithiéfhiStory isitO‘do&uﬁént“the:événcgj

from ;haiiﬁceptié' if,thé*he;bieidai p:oé

strip leavés from.

' therebyfgxgosin é@gﬁynsités and opéfatiéns and to in~

imizéféncmy sur véé atthgks through impfSVéd'

- It was glso ﬁseéétéfdeétroy selected fobgig?gps'inﬂéiet
Cong controlled ‘areas of Vietnam in o;darapg deny vital
foodstuif to the enemy. The program was primarily.a
Governmeat of Vietnam operation which was supported by thé
U. 8. Govermment.

The President épprovad the following military acticn
at the National Council meeting of 29 April 1961: "Aesist
the G.V.M. armed forces t§ increasé their border patrol and:
insurgency suppression capabilities by ... apélying modern

technolosical area-denial techaigues ..."

Aerial spreaying
oparations began in 1882,

Sensuitivity of the ﬁission dictated that the progran be'
ciassified Secret and winor portions classified ConiidentiaZ,
Due to time-phase cdown-gradinz or down-grading by the initiator,

&1l correspordeace has not yet becn down-graded.



. Hcrb ciocs used.

ester (\—Butyl) of 2,4 dichlorop dxyaﬁe ic-ac;d gnd normal

butyl ester (NfButyl) of 2,4,5'trichlotﬁﬁégoxyacetic acid.’
Thié,qil soluble mixture derived its desiépation "Orange"
from its dark color.

A modified Orénge designated as Orange II also was pro-
cured to Q limited extent. This agent consists of 50 percent
by volume of "N~Butyl 2,4 dichlorophenoxyacététe and So‘percent
iso-octyl, 2,4,5 trichiorophenoxyacctate., The effectiveness
of . this mixture was the same as Orange.

Blue was 2 clear water-soluble mixture of sodium cacodylate
and dimechylarsenic acid with a 5 percent surfactant. The

contractor desigunation for thle product was Phytar 560G

=]

he cctive ing:edients of White were & amino - 3,5,6
trmhlo:oa,.collnlc acid and 2,4 d:.c’xlocophe woxyacetic acid,

This agent was a dark-colored water-soluble mixture which was

color coded with a white band zround. the center of ecach drum.
It is cailed Tordon 161, & registered trade name of Dow Chemiczl
Co.

3



EL-£1

80. as COZ;&CT. 0}‘ cas..ccan*s

s

1c+aes a:a clasgif

-

ants used in pelle; form) k111 germlnating seeds and

 esLaol1shed plants by urtake oL the chem1cal from ;h» so*l;
Bromacil, Tandex, and Monuron are examples of residual ‘
herb‘ iles cépable of_control of perennial'grasses.é . The
use of residual herbicides was done on a liﬁited and exper-
imental basis in the preiméter areas.
range and Wﬁite were systemic grbwth reguiators,

hormone type, and killed the plant by disrupting the food
systen.

Blﬁe was a rapid-acting desiccant contact herbicide
that caused browning aznd dehydration of treated portions of
plants, but did not necessarily kill the plaat. Discoloration
was evident in one day aand maximum cefollat*on occurred within
two to four weeks. Regrowth oceurred after tne leaves had
fallen off

Creouge was the preferred agent because it provided
a rapid response visible in a few days, could be used for both
defoliation and crop congrol, and becsuse it.wa inscluble in

[

vater it was effective during the rainy season. WWhite was



ernate, for. Orange-but it was slower acting, taking .’

ur'veeks to produce visible plant respouse and .

‘adjaCSn:_veéeteaién~'.I_fWésbgséé-iﬁ.éreéé na#t i; fﬁbber 

plantatidns éndjqﬁher sgnsitiQe areas where Vaporé from

Orange were carried by ﬁhe wind -onto adjaceht foliage.
Blue was used for.éontrol of rice crops and grasses

such as elgphant grass{if

Oranée, Blue and White were all characterized by low

toxicity to man, f£ish and wildlife and presented no hazard

to animal 1ife. Further discussion of the pros and coms

. The nmenufactirers experienced problems in the production
of herbicides. Tha méjor factor bearing on the problea was

the rate at which the Air Force's herbicids requirements

p

[as}

grew cutsiripped the total U.S. chemical industry’s capabilitcy
to produce.

the

[ 213

The critical ingredient in the manufacture o
preferrcd herbicide, Oranges was te rachlorcobenzena. The

Yosker Chcmical Coupany (primary scurce) and the Dow Chemical



.- Company were .the oniyjsigﬁigiéant‘p;oducerg,of the item.
Othe? herbicidé éroduéezs depended on Hooker Chemical
Company for this ingredignfg and se§erai of the suppliers
._prqpoSed alternates iﬁ the éségr_ferm 2;4,5T acid.
;ihoméson—Hayward developeéf; ﬁbﬁified;oiangg designated as
' Q;;ﬁée IT. It.subsﬁitutéé{éhéiiso—ocgyi 2,4,5T for the.r
N-butyl 2,4,57. Thompson—H#ywar& produced only thg Orange
IT and was the solé producef df the iteﬁ;:

Herbicide Meznagenent

The management of herbicidés was the responsibility of
MAAMA (Olmsted AFB PA) until it transferred to SAAMA* (Kelly
AFB‘TX) in August 1966. The procurement responsibility
remained at the Defense General Supply Center af Richmond VA.

The supply responsibility for herbicides transferred
from Det 29, Aerospace Fuels Petroleum Supply Office, Cameron
Statiom, VA (OM) to the Chemicals and Gases Division (OR)
effective 2 Feb 1966, while still at MAAMA.®

On 11 Mar 69 SAAMA was assigned the management responsi-
bility for requiréments computation and procuremeﬁt of all
herbicides used in Southeast Asia. On 21 Apr 69 responsibility
for crdering herbicides was shifted from SAAMA to 7th AF Hg
with HILSTRIP requisition submission by that SEA>activicy
6

authorizing shipment action.

*Prior to redesignatiocn as SA/ALC.



assignment of FSNs (assigned by DGSC) to Orange existed. SAAHA

requested herbicides be coded ‘mission essentl _uncer Criterion
10 of the DOD Inventory Management Code Manual. On.8'August.1969$
full management responsibili:y (excluding coordinated procurement)
was returned to the Alr Force by the Assiatant Secretary of -’
Defense.as a mlssion essential" item.

Two of the three herbicides (FSNs 6840-926-9093 and 6840~
.926~9094) Were formall§ transferredefiom DGSC to ﬁA§MA*forrservice
management under FSC 6840 on 22 Jan 1970, The effeccive date of
transfer-was 1 June 1970, The third item (FSN 6840—926-9095) was

7 Because of the termlnation :

to be transferred later during 1970.
of the program this item ncver oﬁficially t:ansferred, huc was

still managed by SAAMA. SAAMA (SF) responsibilities were to



f}acquice material distrlbute, declare excesses, provide servxce

N englneering and technlcal support. SAAMA (DS) responsxbllitles i

e ceting;} The latter respo ibility

\ ‘y np F o 695-7 to Redistributlon & Marketing‘(R&M) for dls~
i,ﬁééal énd éll Blue stock was turnad in on base to the DSA
| Property Disposal Officer on 26 Oct 73. Dispositlon agtiqns
wil; be dichésed later. ‘ .

User managemené responsibilities dictated a monthly inventory
open inventory,.receipts, disposition, usage,. cloéing

ineluding:

inventofy. This 1nformat10n was reported monthly tc SAAMA.

Procurement, Authorization, Fundine, Contracting

The herbicide program was one of explosive growth and drastic

reduction. An idea of the size of the program can be obtained by

the quantity of herbicides procured, delivered, and consumed.

.

:ocured and Delivered9

- ~

Delivered

Fiscal  Awards* Total Avg Price
Yeor (gals) {pals) Cost er gal
64 270,000 not aval. $1,700,000 $6.30
65 330,000 not aval. $1,900,000 $5.76
66 1,800,000 1,612,774 $8,800,000 $5.50
62 5,300,000 4,719,000 $32,200,000 $6.08
63 8,691,005 5,800,000 $57,693,000 $6.64
€8 . 5,804,000 4,073,000 $41,765,000 §7.08
7C 756,000 459,000 . $1,097,000 $2,39%%
71 161,000 534,105*** $2,085,000 $7.58

subseguent
*Figures higher than shown on p. 2 because of/cancellation of contracts.

Rounded to nearest thousand. .
**Average price of Blue decreased from $7.08 to $2.39.

. *%%Tacliudes FY71 contract for Whire and delivery of Blue from FY70 contract.
g



uded ‘only Blue
ce . campsiand supp

alihough quantities'of&égeqts Blue'and White were substituted

Fh

or tae _FYlQGQ.requirements wara supported

by supplements of White. The 1968 usage was con-

siderzbly lower than originally projected and reductions were

nmade to the FY69 requi;émsgts. The‘FY70 requirements drastic
reduction was attributed to the temporary suspension on the
use of herbicide Orange-in Southeast Asia directed by the
asgistuat Secretory o£'2§f§nsé CASD) on 15 April 1970. This
vill e discussed moTe f;lly later. As a vesult of this actionm
tha CSAF sdvised AFLC and:SugﬁA dh.l7 Apr 1970 that the sus-—

‘scceptance of product on

Ansther foctor in reducins procurement was that previous
¢ the cusnencicn of the vce of Orange a vestriction was placed
on ity use as dirzcied bty ASD, 29 Oct 1969. Orange was to be

uged only for teorjers in areas remoie from population. ASD

-

a



:White to be continued at

iptoﬁthc c,pabillty of Ranch Hard,de*ermined the quantity to be?.
.procured, secured the necessgry budget allo;;eﬂt prepared. the
MIPRs for procuremgnt by the DESC and arranged for the products
to be delivered.tc Vietnam.ll
During the FY-57 expansidnrperiod 6f herbicide p:ocurémenf,
vhen requirements were gréater than the industries’ ability to
produce, it became necessary for CSAf aand JCS to actively éet
into the nerbicide program, as actions were required to d£vort
all prod uctlon from commercial to military use,.and to deal
ai?ectly‘with the DCD on the p;oblems invelving herbicide pro-
cufemén' and prcéuc:ion. " They performed this functien uzntil the
program was greatly veduced duriag the last half of TY-62. On

"

o let the Air Force be resnonsible for

[

27 Teb 19389, JCS cecided
herbicide consumpiicn and procurement requircments and advised

they would no lon_cr veiidate roequirements to HG USAT.



EQ USAF,vgt :.“ar 1909 “equested HQ'AFLC assume -this

'resvonéibility;  HQ AFLC on 11 Mar 1969, pa sed the full respon,

Slblllty on’ aow1 .to. SAAMA Req rements theq :ollowed the}

’The,Ftow ‘of requlrcments returued to the system in use bafore

'requmrcmans outsbrlyped the 1ndu¢tr1es capabllity.ll
| ng FY-68, .based the supply support of nerb1c1des
to S%A on a 18C—day {six montn) ledd time. This_was computed as .
‘fo llows: ©60-dey supply'in Vietnen (30~day supply at each of twoe
storagc points —— Saigon and Da Xang), 30-day safety level in
depot supply, 30 days to process the Military Interdepartmental
Procuhcnba- Req#est (%IPR), 15 days production time and 45 days
in pipcline.ll?LLv;uuslj a 30-day supply and 60-day sgfety level
_were used in computation.
Prior to 1 &Asv l)ou, funis for berb1c1ue, used in Vietnem
were funded tﬁroagn the Fuels Division, Air Foxce Stock Fund,
vich reimvurseneat te this fund made through the Military Assistance

. . 12

Program (MAP) by the recipient.

Y
s
N
)
)

Bifccrive 1 Apr 1536, fund project 436, "lLogistic Support of

lepublae of Viciaw: Liv Yoree and Alldfed

Yorees, Vietnin' was
estebiished to identily costs provicusly included in MAY waich
were applicable to lojiscic support of Republic of Vietnam Air

-

Force (CWAY) and Aliicd Forces, Vievnaa. runclﬂg of herbicides

uvsad ia Vietnam then bdecame en Aiv Torce requirement SAS s
Directorate of Aecrospzce Tuels serformed this function after
12



.. was relmbursed be changed. Instead of relmbursement upon 4

:; was previous

i paﬁ“?srtebffﬁﬁﬁerkatio

‘bility from a. limited

4

destination and losse

S PR ‘ - A
i ected that.the point at which

v.'in.OctOSer'l967 HQ'ﬁSAf%

. the. Operation and Malntenance (O&M; appropriations for. hefblc

at the point of dellve FOB orlgln (pr duct costs only)

1y-do§§; ‘the O&M: fi deas~to reimbursed after

the chasgs n the s

Maintenance funds to a fullvinventory and capital control sy:
and included flnanclng,ghewﬁirst destination transportstion «
the cost of CONUS s;dfeé%iﬁventories anéviﬁ-traﬁsit inventor:
from storage to POE; =I§e ﬁew management coneept'also requix
development of standaidjpriees for.sale of herbicides and the
preparation 6£ Oparating Progrsms and Budgets by SAAMA, 1z .
All MIPRs were forwarded to Defense Geseral Supply Cente
(DCSC) fo% contractingfi_In FY67 when industrial production
couid no longer supply both nqn—military (ﬁainly.agriculture
and military requirements, DGSC with the aid of SAAMA, took
the following action: attempted to accelerate ﬁroduction an

deliveriecs on existing contracts, encouraged commercial prod

- tes e L T3 1 213 v wT avabn and anTTair



jéuébliér.

| In. an éfférﬁﬁgg mee:?FHJB.:ggg;géqéﬁ;s;aihg Dgpaﬁtyen§~
of Commerce'&éniédi5ﬁhgt DOD égeﬁcieé:procurem%ﬁt Oi;a§§;6£.§a;
these prodﬁcgs durihé FY&S;i'Herbicidé produéefé‘alibéﬁfedi{f
100 percent production of ﬁhé prqduéts to the Air.quée‘in F§é8. 13
" The Off;ce of the Secreﬁéry of Defense directed theiDepartment
of the Army to begig herbicide production during FY69; However,
this never materialized.because of the sudden de-escalétion bf

13
the program.
U

-

As a result of the de—escalation, contracts for Orange

were terminated. On 30 Deé 1968, SAAMA{authorized QGSQ'to accept
all drurmmed produéts and products in contractors® blending

tanks, on specification, that were ready for drumming at .the

moment termination ordér was issued (16 Dec-1968}. When the order'."

was received by SAAMA in Nov 1970 to stop Blue shipments to
Yietnum, the FY70 Blue contract had not beern fully drawn down; -

however, the undelivered quantity was in the final stages and

13



7, lined drums were u

560G). Based upon ‘Compatibility, tests conducted

‘at therAif?fbtce Materi@ls Laborat§r;; it waéxéetermined lined
dru§s4werg §eedea'toAship White (Tordbﬁvlol):as well as Blue.-
Tests of céntainer linings by ;ﬁe laboratofy.showéd most epoxy-
type linings to be satisfactory. Zinc and bare steei were
unsatisfacﬁory aé container linings.
Contr;cts awarded for herbicides subsequent to March 1967,
therefore, specified lined drums for White and Blue as folloqs:
'Whiéef— Ault and Weybufg 4A phenolic-lined drums ‘
Blue - Phenolic lined drums aé specified in MIPR FD2050-
7-28059. |

Orange did not require_tﬁe use of lined drums as long as it
was on spécificétion (free acid content waé 0.5 percent or less).
*SAAMA history made reference to 16—géuge-drums; however, 18-gauge

were utilized., (Shipment could not be made by air because a
heavier drum "1l6-gauge" was required IAW government standards.)

14



@ts and taken-

werce v tically cLacsed bclom deck, na"mal*y three nigh, for
zovezent to Vietnam. Druzs could not be stackéd_in railroad

cars bzcouse this would have causad the cars to be overweight.

A gulf port was used for oversea movement of herbicides
beczese cost and time-wise it was the nmost econonical. Sicce

erbicide suppliefs were located Zn the eastern half of the
Uniced States,rail traznsporiation to a west.coast was greater
then to a gulf pé”t. In addition, at the crowded wast coast
poxrts, such as Seattls, there vas about a 30-day waitiag time
at the gort beforc danorture for the ove r ez destinztior. and
22 doys on the wvetor. AU tue gulf port, the waiting time

wag 3 to 15 days prior to departure eand an aver zge .of 32 days
on the water. Thuz shinning fime from the high-point port

.7 days Zor the gulf port.

.—l
w



The outport at Mobile AL Was used as the port of embarka -

tlon for herblcldes bound:for Vletnam._'Th ?Mi;'t ary Traffic .

for the vessels to move the herblcide £, e port to Vietnam.‘

Producers.shipped to multiple oversealﬂeétlnatlons which
1ncreased the Air Force and contractor administvatlve workloads
associated with Export“traffic Rgleases, drum markiangs, bills
-of laddings, rgceiving_fepprts, railroad car arrivai and lift
information. Prior to 1967, some difficulty was experienced with
excessive time lapses between the request for Export Traffic
Releases and the rgspﬁnse. SAAMA solved this problem by working
out an agreement with Hq Military Traffic Management and Terminal
Service (MTMTS) whereby a Blanket Export Traffic Release would be
issued to cover the entire contract period. Usually, this

~period wﬁs one year, whereas .previous Export Traffic Releases
covered only two mouths.

About 10 out of every 10,000 drums received at the out~
ports during 1988 were damaged or defective. This représented
a da@age ratio of .00l drums (one-~tenth of .one pexrcent).

About 50 percent of these damaged drums leaked as a-result
of punctures or zplit seams. These were caused by improper
car lcading and because drums were defective. Forklifts

opeérated by stevedores also caused punctures.

16



tive drvms. . Redrum—

zing was‘acceptable Zor damaged drums other than those with open

sunctures.”
sbout 35 percent of the quentity shipped was allocated to

Da ¥ang cad 65 percen: to Salgon Vietnam.

PO £ hpmeal - - . o 4 o
Storage of herbicide Oramge beceme an item of signficant

.

imjoriance with the tcuperery suspension placed on 2ll uses.of

herbicide orange by tha Assistant Secretary of Defense on 15 Apr 197C.
rior o that timz

shizueats of herbicides into Mobile Outport,
. Mobile .I amd Gulfnzri MI, Kaval Cometruction Battalion Ceuter
C2C) zzd shizmment:z frow the canler to SEA were handleéd in a

gegmaee e e s e
P »A-\_—h-~.\fr s

whst oo Co with the product cirveady delivered to the port



‘and scheduled for delivery to-the port. - Rather than return
. the product to the manufactutér and suspend delivery to the

__port, SAAMA decided.to arrang for the product to be'tempor~

arlly pluced ia storage.' Slnce the Mobile Ou*vort,.noblle AL,
'Tw;s rou:inely'used as the port_o: embarkation for herbicides,
this was the logical place for the temporg:& storage. It
.was anticipated at that time that tﬁe.storage pericd would be
about six monthsf,
On 18 Mar 1968, Interservice Support Agrecment 24-AA2921-0010-8
was made by and between SAAMA and the hoblle Qutport, EAMILTS.

This agreement provided for the Mobile Detachment of the “rmy

Guif Terminal Command, Mobile AL, to receive and provide texmporary
intransit stoLage for approximately 20,000, lg-gauge, S55-gazlion

-

druas of herdicide at the Mobilz Outport owned by the State of

Alzbzma. Also, the iiobile Detacihment was to reaove from stor £ge

and ploce in the transport tiod system quantitics of drums des—

St

3

ignetod by SAAMA, hc'agreemant covered the tlhree~year period

1

I

from March 19868 to Mzrch 1971, and was effective 21 March 1858,

Hoerdicides ware input to Mobile Detackhment for storagc

3

4 » O RSN ~ -~ > L
setweon 7 April 19E5 sad 30 June 1968, and wore romoved frem

stovage hetween Segtembcr‘and Sccemper 1968 afraer it was determinad
~ L em -
that long torm storusa wos necessary. Bxcept for cne shilpoent to

o ., -

. - T PR SR ‘. o 4 g S . - =
St fuvring Senvesboer 1366, aerbicilas rewmoved fr
i

¢

503 wore used o £iXi COYUS tect requirements.



ckly s»&cke& uo

e dock wa zehouse cbuld“no'ldngér store them. Dzums_
: 16
,had to oe~mov9d fkom the mareﬁodse to an outsida suorgge crea.

S‘“TA hoped to arra ‘ge_fcr additional outside storage .2t
the ﬁobiie Qutport; hoveﬁer, this ouupo*t was unable to accom-
moaa:e';he maxirmun quantity specified 'n the agreement with
S&AMA.  Asother storage siée was obtained. USAF requested the
Névy to make the Kavel Construction Battalion Center (CBC) at
Gulfp :viI, availzable for herbicide sLo?a ge end related sérv1cys
the rcqu;ct wag aporoved, and SAAMA ncaotlatpd the agreement with
n 26 June 1953 Intarservice Supgort Agreszment Z3-N260 ,—0083-°n
was wmale by and batwgca SALMA and CBC, Gulf§ort~MI, to provide
services related o receiving cad storing epproximately 50,000
18-gauge, 55~geilen druns of hevbicide. The agrecment was
effective for the me-yier pericd 1 Jul 1968 - 1 Jul 1970. It
was to be reviewad annually by betk parties betweea 1 and 15 July.

16 '

Insus of horbicides to Culfiort begaam in July 1968.

Storage was censidered a better aLternutng than to retu’n



r AEB; MI, They were asslgned to the

the Directorate of Aerospace Fuéls and.

1_iég»p&de:,the sup rvislov of Navy perQOﬂnol.

w“"c Bt for one cle:c~typlat, h* per sdnnel performed menual labor

: olvcd_in hhwdllng thg hbrblb*de drums. ' ‘

3

g,
®

T @ - Gnlfport butéidc é torage area was aboui two miles from ¢
cocks, With-convenien: accgss’to the railroad. It vas fenced an§
iéél?ﬁed-ffsﬁ public'iraffic. CBC- prov1ded survelllance as well as
cgﬁtrbllédﬁéééaéé; it wos plahnad:and oet dp for 10ﬁg-vcrm
stbra«‘.:'To provid e woud dlaldgﬁc, Zxéfinch.dunnage (creocotéi'
:lumb““) Vasvléiﬁ;op a hard sux face and d*ums, 9051t ned borlzon~
tally,with;thc baag closure rointed ougward,:were stacked in -
double xows; tixree hizh, ;ﬁ pyraﬁida; fashioﬂ,_ The nunter of

‘drums im each single row, botton to top, Wwas 55, 54, and 53.

20 . o S




Aerosm.ce Fu s, S%A ‘apagement Ser‘}ice_ Diviéiozi, ‘
D;rec orate of Dls
Iven thoﬁgh che vice Support Agreement SAA¥A's

‘Directorate of Aerosp Fuels negotiated with CEC, effective

-1 July 1968, did not trainate uatil 30 Jume 1970, SAAMA's

on:negotiated a new agreement with

Qﬁéiz 30 June 1970. This agrecme..l., »

“ctivef24isepteabcr_1969, differed from-

£ by p*'ov;.a;ma a -u,w appromlatlons nu:rbe :

znd aut';::;riized CiC to nire u.) 4.0 14 pcsole a“ld pay thes by

c;n‘.‘, e ba;‘uﬁ‘ appropria tion nux Der. esle" AI‘B, 91‘10:: to th'

.'-ti:,zc, azé sarvicai the. ! 4 SAAD!A overhr’e spaces - but thishad
‘not proved satisisc o:y to Cu\.;- gf

Duving Jume 1970, S3AMA negotia ted a new Interservice

Support Agreemeat with CBC. This r_xew,agx?';eement 23-H62604-0048-1,

for the two~year period terminating



csc;‘ ”“cept for a smal“

o

t pu:poses, Gﬁlﬁqut was'

aﬂ“eemcnt w1th CBC expiled on 30 June

Xemcnt umber 23-\62604—0055—3 waq

riqd-;gsuiy 1972»through;30 Junele?S, This

aéfvicé'Suppott-Agtgeﬁenﬁ,_NSZ&O#’?&I82—§O4€~

. s nee ."».vm."
years. £lso, the Directurate

were omivted in the wey oZres



Jiﬁcluded:as é;orég

provisions.of, thi

upport agreement reguire

et ,:squ;the herbfcidq

*Ordnande Storage’ tie 51lth Ordnance SEérag

f?Dééé#,IDé ﬁaﬁg.f éliﬁg,progeéures, dﬁ@ggﬁ

‘were unloadeé:a: Da:Nangnénd;égngl;from the cargo veséef‘&irqggly

into semi~trailer§'aﬁd‘&ere‘ﬁiaced'iﬁ-an up:ighﬁ posi;idn. The |
trailers were drivénifo the 12th Aif Commando Squadron where the
contents of the drums weré transférred iﬁto blocked ?—6 trailer
tanks through a suction tube without remdv#ﬁg the fell drums
from the'semi~tiai1ers. Each F—6'trailéésge1&‘4,298 gallons or
about 78 drums of herbicide. As the herbicide stock built wup,
the blocked F-6 trailer tanks could ﬁo longer accommodate the
totai inventory; therefore, aftef drums reached the herbicide
.handling area, they were stacked pyramidal style until needed, 19
The tranéfér of the herbicides from the 55-gallon stéel
drums to storage tanks or aircraft tanks required some pre-~
cautionary measufes. Personnel handling herbicides were cautioned
to treat areas contaminated by spil;age by repeated flushing
with diesel fuel or water and diversion of the drainage into

scttling basins or pits for incorporation intc the soil. 19

23



solusblel L“-v tla w“te* end 0¢. colugble herbicldes were

wined in “railer':anks or aircratft tan&,, a fu:my substance

forncd. -The F-§ traiers were therebozy co&oL-coéen to

correspend to tha drum-e loc—c deg and used c‘cluszweTy for
- : 19

the herzicide to which the code applied.

Liia ziveraft syuoy ¢ uncs, nos*tloned in tk c center of

1 oy e - e -~ e o - -
the glirpiane, and the uy-uy.syatem, ware pu‘”¢d before the

had to be given to sciucaces ‘rxo_vxh* Bluc and ﬁﬁtb. A

(

v¢ of these tio pente :csulted»in the formation of
’ ’ ' 19

PO I g [N .. Poar g -~ SR - 7
recipltate cousisciny of ¢he sodiuva selt. of 2,4~-D.

Az oo rvatter of infouvwation, because the shipping cost




to the Military forcgs (Vietnam, U.S., and Free World Milit;?y
Assistance Forces) for use as barriers in thelr defemnsive
positions. The drums were filled with sand oxr concrete and

made excellent bunkers and foundations for barbed wire ééxif

meter fencing. Some were believed to have beea uéed in,ruﬁway
construction.énd to fabricate portable showé:s.

Diversion of residuals to Kelly AFB TX, as ?eil as disgosicion
of herbicides at Gulfport, Eglin and SEA will be discusséd later. 12
Redrumming

A few damaged drums were received at CBC with leaks around
the bung closures because the seals had vibrated loose. In
sﬁch cases the producer was notified to supply rew bung closures.
CBC personnel took the corrective action. Usually the leaks.
could be stopped by removing‘the cover and tightening the bﬁng
¢r replacing the bung gasket. A%

When leakers due to damaged drums were spotted while in
storage, these were redrummed by the people onr duty. It was
discovered that a moist area usually appeared on the drum two
or three weeks before noticeable loss occurred, and the contents
could be saved by transferring it to a néw drum. 21

It was found that desfica the protective covering used in
vartical stacking; condensation could cause moisture to coilect
on the drumheads and result in.rﬁst forming and contaminating
the pxoduct. Since the buags and vents were nog flooded when

the drums were upright, the seal could lose integrity and
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which were "

withdtawn:t ] gd&ition,;” o

there were‘1;466-d%ums~ofTOtange'and Blue herbicide on the docks
awaiting loadiﬂg which were aot returned to- the storage area
') B . .

“

before the stérm hit,”

Of the 1,466 drums, 412 ware recovered and shipped to Vietunanm.
The rcmainder ﬁe:e dredged from.the Gulf by Corps of Engineer:
personnel and piled in the Commerecial Port area'at Gulfport,
Mississippi. On 2 October 1969, the ﬁSAF Water Port Liaison
Officer (WPLO) at New Orleans, Louilsiana, requested AFLC suppor£
SAAMA in finalizing a redrumming and salvage élan to clean up the
area immediately.

~

On 8 October 1969, firm arrangements were made to accomplish

redrurming operation as follows:22

1. SAAMA furnished new drums, marking and shipping
instructions.

2. Defense Contract Administration Service (DCAS), Hobile,

furnished a quality control man to supervise redrumming
cperations, ’
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*Rédruzmi ,opcratlons were completed'on 7 Woveuber 1969..

.Damaoed druns whlgh had been emptled were flattened with a
cacerplllar tractor and hauled to a hurricane Camille dumping
area where they were plowed underground. Salvaged drums were
placed oﬁ pallets'and delivered to the piler for loading and
‘shipment to SEA. 22

There were 809 damaged drums of herbicide Orange and Blue
salvaged by the redrumming operations which produced a cost
'savings of 5213,492.20. Losses resulting from Hurricane Camilie
wére 74 druas of Orahge and 171 drums of Blue.  This represented
a loss to the goverument of $57,958.55.22
T In May 1971 during an inspéction of Orange>byAthe ipventdry
manager, it was noted that deterioration of‘some of the dfums
had.required CBC personnel to redrum the product. As drums were
:removed from the étaqks, indications of addtibnal leaking_.
&rums becaze apparent. Previoagly, leaking had been attributed
t$ breakdown of the bung seals used in the drum closures or an

occcasionzal seam ieak. During this inspection it appearad leaking

27



5.+ Touch up Wluh Jamel paint

_6.,JTigh:en bung vent closures as necessary

7. Inventory. by transportation control number (TCN) and apply-,
" corresponding Analysis Seqience Number to drum head

8. Rewarehouse onto new ‘dunnage, three tiers high

9. Remove remains :0f old dunnage "

Q Redrum_leakers and damaged ‘druns.

'irough 12 November 1972, working

,fg-on weekends, pe_sonnel of the 355th Generalirupply Company

(Army Reserves) processed 4 345 drums of herbicide Orange and .

-'redrummed seven d*ums. The Army Res ; es averaged a 25-man team

each weekend. The z954th Comoat Logistic Support Squadron (CLSS)
provided an 18-man team from 9 November through 18 December 1972
to complete the revarehousing project. The 2954th CLSS team
processed the remaining 1l,059 drums and redrummed 10 drums of
herbicide Orenge during this pericd.

The cost of the rewarehousing qperatieﬁ was $38,273.66. 24

A visit was made byﬁa Directorate of Distribution representative
to the CBC between'9—12 April 1973. The éurposelof the triﬁ was
to inspect the overall storage condition and to arrange to Teturn
empty herbicide drums to Hill AFB, Utah. 24

‘The inspection of the 15,404 drums of herb?cide stored at the
CBC revealed ehat although the rewarehousieg project was cdmpleted
on 18 December 1972, there was.a noticeable new start of corrosion
on drum surfaces. These needed no paint touch-up duriag the’
rewarehousing; however, ecale rust had since developed under the
new paint. Also, there were spots of rust on drums which had been
on rotten dunnage next to the ground. Althoegh the loose scales

had been steel brushed at the time of the painting, exposure to
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was caused by deterloration of the drum Dy rust from the inside.

:It was observed that the first indlcatlon “hat a drum was beglnnlng

2y slight discoloratlon

to deteriorate by rust from the inside was

hich }théé‘holgl__v,_enléf.gre.vd :A;Jas-.}qii;_‘i__t':e‘ apié.

The_ﬁérséghel operﬁ#ing-;ge Cﬁh.sé?é ”;imatgd-?hat 30
ipercent dé'theiAxums iééﬁiréd'iﬁgrﬁ; ré g#pwaéeméh;iénd the
remainder required replébeménﬁ‘wiﬁbiﬁ 12 i&ﬁfhs. The CBC
personnel compiled and provided.égAMA a time/cost estimate to
radrum 100 percent of the proﬁuc§ ﬁtilizing theii lécal resources;
Using these data, SAAMA estﬂmaéed redrumming cost at $10.00 per
drum for 15,290 drums. SAAMA alerted AFLC to this situation on:
28 May 1971.23 | |

Rewarehousing was required. SAAMA entered into an agreement
with the HQ 377th Supporﬁ Brigade in New Orleans, Louisiana,
to rewarehouse approximately 15,000 drum; Qf herbicide Orange on
new lumber or comparable dunnage uéing US Army Resexrve troops
during weekend tours. The reserve troops began thelrewarehopsing
during the latter part of FY-72 and as of 30 June 1972, work was
progressing satisfactorily.24

Rewarchousing consisted of the following processes:

1. Tay new dunnage

2. Remove drums from storage _

3. TIaspect for leakage, rust znd overall condition

4., Steel brush rusted areas
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o

- M"—*
the salt air, raln, w1nd and sand had caused further corrosion
24 )
on these particular spots.

No redrumm*ng was requlred in 1974. However, it was

déte;mined in 1975 that further tedrumming is~tequired‘due to

':-1 akage and more corr031on._ The 2954th Combat LleStlc Support

5 hls 30—day progect and is

Sq_ dron (CLSS) is to a331st 1

scheduled to be at CBC by 31 July 1975. i;}Zn;tlally‘ 5,000 drums

w;ll;be inspected. Representatiygs qfuthe Environmental Protection

Agency will be present.?o'
Apgllcatlon of Herbicide in SEA 25

A request for def011§§1on could originate either with the -
Americans or Vietnamese, but the Vietnamese had to approve all
targets. The MACV (Military Assistance Command Vietnam)

"203 Committee" administered the program and obtained U.S.
Embassy’s approval and other coordination prior to notification
to the 12th Air Commando Squadron (ACS) of the approved target.

The process of approving targets and setting up herb§cide
missions was subject to review through two parallel chains of
command -~ one Vietnamese and the other U.S. The initial
approval firom the Republic of‘Vietnam-was obtained from tﬁa
District Chief within whose district the target was located.
The request was then sent to specified Army of Republic of
Vietnam agencies.

- The U.S. approval followed a similar pattern. The request

was initially épproved by the District Advisor, then was sent
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écquain;”t e

‘*apprbvé=area wou_

Herblcldes were duliveredvfrom U -123B aircraft (modlfled

C~123 aircraft outflLted with the A/A 45Y-1 system) at ‘an
altitude of 150 feet and ‘an alr speed of 130 -to 135 knots. The '
equipment was calibrated to dis?ense the herbicide at the rate
of three gallons per acre frém 32 spray nozzles (12 on each wing
beom and 8 on the tail boom).; In four minutes, ‘950 galloﬁs
of herbicide could‘be sprayeﬁ to cover a swath 240'feet wide and
10.4 statute mileé 1ong; :
The normal cfew of,é militéry herbicidal-spray plane was
a pilot; co-pilot, and a technician who sat in the tail area
and operated a consoie reg&lating the épray. Usually,.four -
planes flew each sortie in formation.
In 1968, the UC-123 planes had been equipped yith two
asoline burning jet engines to providg an édditiona; source

of emergency power for a quick getaway after spray disseminationm.



-insoluable ‘in

after spraying.: -

“settling of

&' target dréa. - Since Orange:was

Elaﬁgri if»wésilégst.affected by:rainfall,iﬁmediately

The actual missions were flown by the 12th Air Commando

Squadron, which was nicknaméﬁ‘Ranch Hand and began spraying

operations in Fébruary 1962} operations began in Tan Son Nhut and

later moved to Bien Hoa AB, The Vietnamese accompanied USAF

personnel on the defoliating missions.

The number of acres sprayed annually from the beginning

of the p;ogram:tq the end is shown below.

~

Approximate Aerial Destruction

Year Defollated Crops Destroved Total

1962 4,940 741 5,681
1963 24,700 247 24,947
1964 83,468 10,374 93,842
1965 155,610 65,949 221,559
1966 741,247 101,517 842,764
1967 1,486,446 - 221,312 1,707,758
1968 1,267,110 63,726 1,330,836
1969 906,000%#* 49,200%= . 955,200%%
197G 136,214%:* ~ T 136,214 %%
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i*f _Tne densxty of" he foliage (s ngie £ triple canony)
o _determ11ed ‘whather one. or’ two-‘ _ons of herb1c1de

'igstimatedi'

1:f39 sor; es per day.z_6

Wlthoutdefolzatlon, ground v
-lln.Juﬁgle areas, and aerlal obs could éoﬁ}deteét énemy
movements in areas wnera there 7ere nouroads. Based on piloté'
reports, defoliation iaproved[aerial vis;bility laterally and
vertically as much as 90 percent.
Vine growth between trees in Vietnam rangéd from single
to triple éanopy. -Most areas to vhich herbicides were ap§lied
were't:iple canopy. Dense junglg growth'fequired two applications
to defoliate upper and lower layers of vegetation.
. Jungle vegetation responded to herbicide treatment best;dufing
the most rapild growth period.
For craop contrbl an effortiwés méde to apﬁly ;he cheﬁicals
Huring the flbwering stage or prior’to germinatlon or mature
stage. Since cultivated crops matured thfoughout the year in
Vietnanm and several types of rice were grown (three months, six

months and so en), it was difficult to hit all targets at the

right time.
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i;g._xcér?t;?f;oﬁ<ﬁagééipéléﬁ&;ﬂe§5p%§é£férticlés
fér the nse df;hé:ﬁicid?$>in‘SEA’gre_summa;;zed below;i_’

Goodyeé?hi#dﬁétrial‘Progress; page uhdated;'Vol 6,
No. 3,‘p,3: Aeriéi spraying is now being used‘by the Air Force
to save lives in Vietnam. It discburageé infiltration, reduces
ambushing of.miiitary‘and civilian Qeﬁicles,’oPeﬁs up helicopter
landing\sites-and creates openiperimeters around cities. It is
harmles; to humaﬁ»an&’animal life and opens every troo? to
aerial surveillance..

Bowes, D.B.,FSt. Louis Post - Dispatch, "Weldon Spring
Plant to Make Defoliants", Oct 21—22,'1967: A pbssible use for
the defolianfs could'bé to keep down trees gnd brush on tﬁe
anti—infiltration bar?ief which.tha Pentagbn has annoﬁnced will
be built betwéen North and South Vietnam,

'Bowes, DiB, St. Louis Post-Dispatch, St Louis Firm

Shares Work at Weldon Spring", Now 8, 1967: Defoliants are used
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tﬁaémﬁqaﬁ;gg_salésmeg'caﬁ;séé~£hel?;YM;Qréspeﬁtsiwigﬁgﬁﬁ;'
sco@fingvggé‘undetbrgsh.";VQﬂ;Qnuel_§Penings, éayésﬁaﬁd"abovéé;
ground shelté;s wereffeveéléd to'aifcrgft by-thé:junglé:>
destfucci&n.‘ Articié st#ted that it is easy tq’distinguish
village rice fields frém_thpse-cultivated by VC. An Army study
based on ra£ feedings of cacpdylic acid showed fﬁat it is less
dangeroug than 2,4-D or'Z,ﬁ,S—T.
The following excerpté«fzom magazines and newspaper articles

against the use of herbicides in SEA are summarized below:

| 0'Toole, T., The Houston Chromicle, "Biologists
Hint Herbicide War Waged by U.S.",13 Nov 1967: Two of the
.;ationfs foremost biologists héve charged the U.S. of waging
chemical warfare in Vietham by poisoning ﬁlaﬁg and aunimal
life for years to come. They chafged.that the‘Viet C§ng did;
not suffer for lack of food but the fbod shortage caused
starvaticn among innocent women, children, infirm and aged‘

Vietnanmese. Also, they claim the spraying has caused widespread

.damage to fruit and rubber trees as well as crops. ‘They's;ated

.
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o fish, they may

:iéh"fée3 bﬂ;u

lague Predicted”,
3 Dec:l§67ﬁ EiﬁéfwidespréédEdestru¢ on ﬁf-ﬁqul%ﬁ&jand fqliagé :
tends to bring Qild ratéfinfo cqntact'with"déﬁéstic rats, |
thereby starting a‘plégue cycle. :
Chemical Week, "Doubts on Defoliants", 25 Nov 1967,
p. 32, reiterated information given in 0'Toole's article,
"Biologists Hit Herbicide War Waged by U.S." Chemical Week
also added that changes may iﬁclude immediate harm to people
and extend to serious and iasting damage to soil and ag¥idultuie.
' Vietnam spraying is the first use of defoliants and Herbicides |
in waffaré.‘ Criticism was made of the use of dimethylérsenic
acid sﬁrayed for control of elephant grass and rice in which’
2,4-D and 2,4,5-T arxe ineffécﬁive.  The aféenical‘isAtoxic to
humans.
San Antonio Eveaning News, "AAAS View on Herbicide
Turned Down™, 9 Aug 1968: VAmerican Assﬁ. for the Advaﬁcement
of Science (105,000 members) urged the Pentagon to stop spraying

VC rice crops with a herbicide called cacbdylig acid. A Pentagon
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o o i ST I i
*aide said the‘chemical which was used in thef19303 for treating
syphyllls 1s ‘no more poisonous than asplrin.‘ -

San Antonio Express, "Defoliaxlon 'Alters' Wlldl;fe,

follants over the past 5 years is not cav' ; 1ous but could
| be dlsrupting VN balance of nature. A la§k of leaves and upper
branches to live in means death for t?e monkeya. Four-other
:speéies'of,wildlife wére listed_fqr 1ike1§ extinétion through
~defoliation. ~ The temperaturerf/che_defoliate& jungle will be
elevated, winds increase and rainfall declines. The soil may
change from lateritic soil tovlaterite rocks.
San Antonio Express, "U.S. to Use More Crop Killing
Poison in Vietmam War”, 15 May 1968: The AF is preparing to
idump 10 million gallomns of vegetablé and crop killing poison over
South Vietnam in the year beginning this July. It may result
in a shortage of lawn and garden wead-killers used by American
home owners. Its use may lead to more deadly chemical warfare
or.héve enduring; nature-upsetting effects on South Vietnam.
. Above are examples of pros and cons in the use of herbicides
in SEA. Other articles follow these lines and the majoricy
were against its use, These articles discussed the ecological
consequences of the defoliation program in Vietnam and ar home;

its disruptive effect on and the direc¢t health hazards to

human life. Only one of these articles wade xeference to
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today because o tbe

Unfavorable Publl. y's rred 1nvestigation.1uto ‘the ‘ffﬂ

matter. A team;was'sen oul Fort Detrick Mﬁryland to Vietnam %

15 Aug-2 Sep 19§9 tb}as erblclde damage on vegetable crops,.
tree fruitsband rubbé?. It wgs.suggestgd that many of thg
damage'claims:aré'Vief"Cpng'inspired as evidenced by the fact

that a VC-sponsored scﬁddlmfor fi1ling out Claimvforms had béen

discovered._ It was also mentioned that the increase in claims

appears to’ be inspired by £he knowledge that claimants are
recelving money from the RVN government for claims Whether

5hey are valid or not. It was also found' that empty herbic1de
drums were indiscriminaﬁelnySed and improperly stqfedf' Volatile
fumes frém_empty &rums'were caﬁsing damage toAshade trees anﬁ
other desirable vegetatiqniin Da Raﬁg aﬁa Bien Hoa. Investigafidn
of sprayed areas (aerial and ground) shoéea.nﬁ pérmanent, o

herbicide damage. 28
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A contlnuous review was made of the resulting effects

"of herbiclde spraylng.

destructlon program in Vietnam cease ndL’ '.ehtire military

- defoliatlon program be terminated. : to the Senator
the Deputy A531stant Secretary 1isted'the advantages of
herbicidal spraylng which far ouﬁweighed any temporary damages

"done, His summarf of the situation is quoted, "In summary,
premature-termination of herbicide operations could significantly
increase the number of US and Vietnemese casualties, seriously
retard the Vietnamization process by requiring-iﬁcreased forces

- for security and reconnaissance missions, and raise the costs of

assisting the people of South Vietnam in determining their own

future free from outside interferences.”. 29

Reduction/éancellation of Herbicide Program

fhe decline in herbicide coesumption‘can most likely be
attributed to several factors: the natioﬁal.publicity herbicides
received during the late 1960's, the‘Députy Secretary of
Defense's decision to suspend the use of the most widely used
herbicide, Orange, during FY-70 and the discontinued use of

Blue ordered by DOD during FY-71, and President. Nixon's
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Vlet1amlzat;on Program which greatly reduced the number of

Us ground forces in Vletﬁam and 1eft the:active ground flghtin S

to the South Vletnamese 39n

“on 4 \Iovember 1969 t:h "{JCS advised.

use o}'h_ib1c1de Orange.: The dec1s1on

on restrlcted use was based on a report,'prepared for the Natxonal.

Irstltute of Health, whlch presented evlde ce thae the byproducx
dioxin present in 2,4,5~ T, could cause malformaulon of off—spring
and stlllb-rths in mice when ‘administered in relatlvely high ‘doses.,
The Assistant Secretary of Defense restricted the use of Oramge,.
for targets only in areas remote from population,.until_a:decision
could be reachee by the appropriate governmentai agency whether
it could remain on the domestic market. :ASDiﬁgrﬁittEd normal use
of Blue and White to be continued, but ierge scale substi@ution
of Blue for Orange was not pemitted. 31

The Secretaries of HEW, Interior and Agriculture, on 15 Apr;1970,
announced thevsuspension of the use of herﬁieldes containing
2,4,5-T for domestic uses aiound homes, agricultural areas, lakes,
rivers, ponds ane ditch banks, but permitted its ﬁse for control
of weeds and brush on range lands, pastures,lforests; and right
of ways, The Depariment of Defense, on 15 April 1970, also
,temporarily suspended the use of herbicide Orange in all military

N

cperationé pending a more thorough evaluation of the situation. 31
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“of stock tem ot Or'ange already been
initié;ed', | The value of
contracts
When . contlnued some assets were
relocated to storagé a here they could be held untll

dlSPOSltlon instructlons were. recelved. All of the herbicides.

within the‘United Stace’”wgre StOred at three locations: Gulfport.

Mississippi, Egl n.AF Ofida,’aﬁ& Kélly'AFB Texas. The .
Orange and Bluv herblclde at Eglin AFB, Florida ‘had been obtalned
during previous. years for test- purpose. To avoxd unnecessary
transportatlon cost, SAAMA made arrangements with Eglin to

.;;tain the Orxange in storage until BOD guldance for dlsposal
was recexved1 Contractor hefbiclde reslduals and Blue were-
diverted to Kelly AFB.l On 8 Dec 1970 SAAMA recosigned the
remainder of Blue on Contract DSA 400—70«D—0042 at the

manuf acturer's plant (Ansul) from its original destination to
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nts 2;4-D gﬁdv;

in Yard 62 at -

ttempted unsuccessfulb

“to negotiate?gn-agfeééeﬁﬁjwith'£4D6 T'i”_lation in the midwestem
section of the US to,store‘éﬁége #ésidual ingrgdients,. Since

the ingredients were»lo;atedfét_pléntsiin Missouri, Deiawére

and Miéhigau,'movement to a~étoraoe site in the general. v1c1n1ty
was de51rable from the standp01nt of transportation cost. Althoug
SAAMA attempted to negotiate an agreement with 13 DOD installation
none were willing to accépt the herbicide components, because of

_ 32
the adverse herbicide publicity.

Further; SAAMA was unable‘to lease commercial storage faciliti
. because compliance with the provisions of AFR 67-73 required
glearance from all Services to certigy Government storagé was not
available. Since Government storage was avallable, the clearance
_could not be obtained. 32

Herbicide Orange, at the end of FY-71, was located at various

locations in Southeast Asia, Because its use was prohibited,

and to reduce SEA storage, PACAF wanted it moved from the area



accomplished w1th'ut 1nc1dent and completed on: 28 Aprll 1972. o

The movement of “ clde Orange only changed 1ts physical
location becaﬁseiPACAF;retalned control and accountabxllty. The
Orange will remain at Johnston Island until the best method for
dlsposal haa been determined. 30~
The inventory of herblcldes and residual ingredients in

gallons during FY71 is shown below-

INVENTORY* BY TYPE AND LOCATION 33
PRIOR TO ANY DISPERSAL ACTION

Location - Orange : Blve White 2,4D 2,4,5T"
Gilfport Mississippi 831,975
Johnston Island 1,361,826 ——=emrm -
Eglin AFB, Florida ‘14,025 3,520 —
Kelly AFB, Texas =  ——wwe~—e — 173,810 ~————— 106,260 - 38,940
SEA . e 285,753 131,311

Total 2,207,826 463,183 131,311 106,260 38,940

*In Gallouns
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permit the largé‘éu?pius_; _

__Possibie doﬁesciéﬁ?n&.dﬁher'éosgiblé us§s for thé-oféﬁéé
was considered; Vhi;qhs companies,1univeraiﬁiés_and Air-Fbrce
laboratories requeSEed-gémpies to analyze ﬁéys to neutrélize
Orange for domestic 5:&8 comercial u.se.v ‘

The éamples were also used in tésting ﬁethods of dispoéing

of Orange'fo determine the exact paraméterssﬁhich would pe:ﬁitf
the destruction without contributing to eﬁvifonméntéi;pollgnion
and for pilbt test burmn. With higher‘ﬁéadQuatters apprp&él;
Orange was shipped from CBC, Gulfport{fahiiity.. Among thééé
activitiesrreceiving the product wexe;Dow<¢heﬁical Cémpany;:
Cﬁemical Pollution Services, Inc., Kangas State Agricultural
Experimental Station, University of California, Miséissippi State

University, and USAF Eunvironmental Health Lab at Kelly AFB, Texas. 35



’ Approximately lOO'dru ”%"plied for testing._ B

Because of t e restrxctlo_ on’ the use- of Orange, the -

ve'it_removed from the base. 36

’-ingredlenes QereiA vg va;ious s Department of .
Agrlculture (USDA) statlons, Bureau of Indisn Affairs in New Mexico
and Colorado, Federal Aeronautical Administration, Naval Air
Stations, National Aeronautic Space Administration in Alabama;
City of Galveston, Health, Education and Welfare activities in
Des Moines, Oklahoma City and San Angonio and‘qtber organizations. 36
A list "Activities and Quantities to which Herbicide Transferred”
prepared by Mr. Jack Burton/SA/ALC/SFRR, is attached for
information.  None of the residuals remalned in storage.

The Blue and White in storage in Southeast Asia was given

to the Vietnamese.

Disposal Proposals

One of SA/ALC's main efforts in managing the herbicide program
is directed towards providing technical support to determine the
best method for disposing of the herbicide Orenge still on_ hand

at Gulfport, Mississippi and Johmston Island.
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Proposed metnods which were considered are contained in

the. ‘Final nnvironmental Statement, Novembet 1974, prepared‘fointly

by the kelly AFB Env1ronmenta1 Health Lab and SF. Tnese

The bnv1ronmental Protection Agency must first 1ssue a permit

TAW the Mar1ne Protection, Research and Sanctuaries Act of 1972
If this is not,approved,‘then~AF~will pursue,the principal .
alternative of incineretion in a facility on Johnston Island.
The potential impact on the delicate ecosystem oF Johnston Atoll
and ;engthy project duration (approximately 200 burn days) make
this alternative less desirable than the proposed action, which
requires approximately 90 burn days. This will encompass ‘one
shipload from Gulfport and two from Johnston Island

ALTERNATIVFS CONSIDERED, — INCINERATION IN THE CONUS'
Conventional type incineration systems using a "flame“ concept of
combustion were discussed; Although these systems can handle waste -
volumes from 1,000 to 10,000 pounds per hour, the size of the units.
and type of conmstruction are not condncive te transportatfon and
construction on a portable or semi-pefmanent'basis. Also discussed
were incineration systems such as located at the US Ammy Rocky
Mountain Arsenal (RMA), Colorado. (RMA facility itself was not
reviewed by US Army, nor has any action been taken to contract the RMA

for Crange incinerations.) Although it appears to be capable of



"ingiherating the Ofangé in &n environmentally safe mannerf‘“”’
'itéxwaste.fged rate is only two gallons per minute. It would

ltaké approximately 27 monthé‘to deééroy the Orange. Also similar

units are located near centers of population and industry, .

1 héfg;;ocal abd_st;;e goverﬁmgnts would bé'opp§5e§ to this
Calfemative. N -

USE ON RANCHLANDS AND REFO?EéiRAiION:' Iﬁlwas proposed
that ;,portion of Orange scock‘be EPA registered and used to
cohtrol undesirable weed gnd brush species, Presently 100;000
acres are being treated each year. A 5-year field study showed
that there are no significant permanent effects on soill and
vegetation attributed to exposuxe to herbicides.

RﬁTURN TO MANUFACTURERS: Manufacturers of herbicide
were contacted regarding the possibiiitquf chemically reprocessing
Orange ﬁerbicide whereby all impurities would.be extracted. YNone
felt capable of reprocessing ;he product; extensive investment in
equipnent and new processes would he required;

.DEEP WELL INJECTION: This involves injection of t.:he
herbicide into a deep Sub-surface formation through a casing
cemented into place. A packer tool prevents fluid from returning
to the surface. Thils process has not been approved by state
agencies or EPA and is not considefed environmentally safe.

BURIAL IN UNDERGROUND NUCLEAR TEST CAVITIES: The Atomic
Energy Commission advised that a major reséarch, development and

experimentation effort would be required to prove this method
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ipracﬁical. In view of the time required for this effort, 1t

'V,is not considered feasible.

SLUDGE BURIAL' This process 1nvolves destroyiingrange

.through bacterlal action. It was proposed that tr 'ches‘me

1solated government land. The drums would the

sludge, which would provide a. growth medium for the bacteria;}a
A controlled release of Orange would be alIowed through the tops
: of the drums. The process is not considered acceptable because
it would requlre possibly as long as 10 to 25 years to completely
destroy the herbicide.

MICROBIAL REDUCTION: This involves the biological
degradation of the herbicide through fermeneation, using a
oicroorganism to "feed" on the hexbicide. This 1s complicated by
the fact that Orange is insoluble in water and by its. chemical
structure, thus making it less available for microbial degradatior
The environmental‘especos cannot .be evaluated until more data
is-deveioped. '

4 FﬁACTIONATION: This process converts Orange into its
acid ingredients by means of distilletion. It separates itas
components 2, 4 D, 2,4, S-T and its comaminant dioxin (TCDD).

TCDD would then be destroyed., Fractionation is not aeceptable.
because the fate of the dioxinvwas_oot demonstrated, 3% of the
Orange could not be accOuucedifor, and staodards to#control '

emissions into the environment have not been identified.
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CHLORINOLYSIS' This proces {broaks down the molecule

. de51gned and constructed. OWIng

processing 2. 2 milli§n gallonstof range,rchlorlnolysis was not '
selected as the method of dlsposal“even though it is satlsfactory
from an env1ronment§; p01nc.of view.

SOIL BIODEGRADATION: This process is a soil incorporation
technique based on the premng that high concentrations of Orange
and dioxin will be degraded to imnocuous prqducﬁsABy the |
combined action of soil microorganisms ané soi; chemiéal hydrolysis.
The most significant impact would be the denifal of a 1;000—2,090 o
acre tract of land for reclamation or recreation use for z 3-5
‘year period during biodegradation.

The summary Btatement3gf the total impact is quoted:
"The environmental impact is dlscussed in the following
paragraphs for the proposed action of incineration at
sea and the principal alternative of incineration on
Joknston Island. In either case the incineration operation
will destroy 99.9 to 99.999 percent of ‘the herbicide.
These efficiencies will insure that any unburned or pyrolyzates
of herbicide and its TCDD content will not have any signi~
ficant impact upon the environment. Since the herbicide
will be essentially destroyed, the envirommental impact
of the following major combustion products have been
considered: water, heat, carbon dioxide, carbon monoxide,

v,



vcarbon particulat's, ‘and hydrogen chloride. These ™77
~ combustion products will be discharged directly into

“the atmosphe toward the west of Johnston Island

over: the»ope roplc 1 ocean.. Incineration in either

. case be accomplished with minimal environmental.
transient and not . signiflcant.
ha an advantage in that the -

:sultable method‘to destrey Orange with a dioxin content of
:;ore than .5 parts per mllllon (rrM) w1thout eontributing o
envlronmental_pollutiqn.

Dioxin is en inpnrity contained im 2,4,5T identified as
2,3,6,7 tetrachlerodibenze~p-éioxin. It appeared to be the
ecologist's main concern because tests determlned it to
cause the teratbgenie results equivalent to that attributed
to 2,4,5T, Subsequent tests have-shown that botb the dioxin
compound and the 2,4,5T caused teratogenic or fetotoxic results -
on‘experimental animals of varioue species, 38 The plan now is
to &estroy all Orange, regardless of diogin content.

Joint military/civilian fevieW'conducted‘by Council on
Environnental Quality coordinated,.approved and accepﬁed the

Final Environmental Statement in November 1974.
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A request for odean dumplng (1nc1neration term at seaﬁ*ﬂ‘v7f

appllcatlon vas prepared by SA/ALC and forwarded through

channels to HQ USAF. HQ USAF forwarded the request to the,

it the AF request fo

dump1 g.permlt.{ The law requ e '

be granted, public hearlngs be held. Hearings began 25 April 1975 39

and have already been held. 1n‘San Franclsco, Hawaii and Washlngton,

D.C. It is antﬂclpated that two more hearings will-be held in
Washington, D.C. These shpuld be completed by the end of 1975.
As a matter of iﬁfo:ma;ion, in July 1974, Ocean Combustion
Service BV ovaot;erdan,-oﬁngr of the M.V. Vuleanus,lbegan
readying‘the ship to meet US Coast Guard specifications. The
modifications were necessary to load and transport in US waters
the Air Force cargo of Orange and the chlorinated hydrocarsone
for incineration. 40 _Mbdifications have been completed.
The ‘estimated cost of the use of the incineration ship‘
to destroy 2.2 aillion gallons of Oranée herbicide is approiimately
$1,500,000.00,

Current Herbicide Picture

The following quantity of Orange herbicide remains in

storage awaiting destruction:
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n.page. 43 shiow hé:.b;;or to dispersal action

Gulfport had 831,975 gallons on hand. About 100 drums, 5,500

galloas, wété_digpers or testing. -Galions of Orange acqgired:
from Eglin_were;lé;cz 255 drums. ﬁCai;ul#tions should reflect
840,500 ggilonsitmiégévé.minimal amount for seepage and redrumming)
at qufpoft. Howévex;‘ﬁhe 1 July 1975'inventory report shows
847,385 gallons;'ls,éof drums on hand. Thils represents a difference
of approkimately 125 drums. This overage can only be accounted
for by féilure éo fill drums to capacity when redrumming and/or
‘an incorrect inventory.

Mr. Sam Heaton, HQ AFLC/DSTMT, advised Lt Col Dorothy Craig
by telephone on 28 Jul 1975, that thebon hand quantity at
Jéﬁnston Isiland is 24,652 drums, 1,355,860 galions, as of
26 June 1975. In compavrison with the table on page 43, this
shows a loss of 5,966 gallons, approximately 108 drums. The
difference vepresents a loss of ,018 gallons through seepage

and redrumming, which is a coatinual process.
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