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' a CRITERIA FOR {DETY RATHIHG] EXPUSURE LEVELS
' |
©OF MILIVARY PERSONNNL TO DIGXIN AND HERBICINY ORAGE
DURTHG THE YI5THAM VAR

Any aticmpi iy &“t&?‘ff”,‘x?ﬁﬁﬂ?ﬁ Tevals of military porsonnzl o Horhicide |
Grange and iis 335091&50ﬂ dioxin must be prno:.atpd on events tﬁdt ocourred pi
. Teast ten yeérs agn.  Since therc ware ne rout Ing grcupationad %r envivormontal

spopling prograns asiociated wﬁéh the handliny or disseminatianiof the herbi-
¢ides in South Vielnae, a qunntifative determination of exposu?é cen only ha
subject. Lo spaxﬁi&%ﬁﬁﬁ. In adgition, since specific ne-effect ériturﬁn'fﬁr
" comparison with mciua‘ or gf;«vnd vafues do net exist, tha calaé31ﬁ€an'af theo~
_veticai exposuwie tevels prcvsdeé tata 1n the abseice of 2 meanflta 055653 tne?r
significance. The approach taker in this dU(uywnt is to ﬂﬂvmlop ddta polnts
for detvrﬂ‘ﬂ?ﬂ5 "rejative" axposures to Herbicide Orange and 1“10. The popu-
dation at risk cortainty did not include all mititary persounctwho servad fn

South Vietnem. Moveovver, within the military populetion at risk, the vange i

mrgnitude of exposure must have bean yreal, Thavefore, §% 1% dpportant fo-

evaltate those factors whick would have {ufluenced the poxcn{1a for & ojven
, | :
fodividusl o be "at risk" and thuse which would have influmnced the magnitude

of that exposure. The following factors for determining relative exposures are

PPQPU?&G:‘ |
T o . - E 1
) _ fhen was tho individual in South Yietnom?
Puty.
Urat Jeb(s) did the individuni pnbfomn§
Egposyre

Uhat was the situalion at the tim of exposurn? -




T . » .’-n

What airveraft/vehicle was 1nvniﬁed n the ﬂﬂpOﬁurﬁ?f
' How did the exposure occur?
Each of thrsn guzstions will be discussed and available data wili be providcﬂ
in nrder o evaluate the magnitude o exposure, _

1. WHEN WAS YHE IMDIVIDUAL IN VIFTNQN? '

" this iscue of tiwe 5 very Imporiant, ot all of the hﬂrbiaiﬂéq HE 9d in

Sauth Viatnam vore used throughout the entire tes years (19n?-1313) greompassed
hy thc Depariment of Devense (EOD) dﬂfollatl?n pzugrom. In udui t@n, A.ﬁ,b-"
LA Lt N |
forwlations used early in the pvoqrumlconta1ngﬂ higher levels of dioxin (TCDD)
|, P I [ TR PR Y .
thwu ﬁwd the formu¥attons wsed in the later years, The three t!wﬂ eriody
Snown in Tabla 1 can be d}ff&l@ﬂi?dvﬁﬂ on tng basis of apncaa1a herbiedidas taed

and the mean dioxin contont, E
3 o f
1

' i
TABLE ¥, The Differentiation of Three Time Periods During tha
: . .
Us Military Defoliation Program in South Vietnam

HERBICIDES USED MEAN ﬁIO”?u Cﬂﬁ?CHT;

PERIOD o (code Mowmes) . (party pore milidon)
January 1652 ~ - Purple, Pink, Green . §-3z
dune 8464 ‘ Btue . t 0
July 1965 ~ Qranga ' ’ 2
June 1970 Hhite, Blue S 0
WY 190 © Uhite, Blue | 0
Aprl1 1972 '

% Spurce:  Young et a!(d)

e Found ehly In 2,4,4%1 containing Tormulations



Herbicide Orangs was the most extensively used herbicide {n South Vietnam.
Orangs accounied for approximataly 10,7 million gallons of the total 17.7 wil-

Yion aatlons of herbicide used (Table 2).

1970,

containing havdicide used in the defoliatton progrim.

Purp?e, P?%R, and Green, a1l cohtaiming 2,4,5-T werse uscd from “962 throtigh

ffti d-1 905

will refer to 211 of the Z,4:5-T containing hcrb1c1ﬁes used in ﬁietnam_{?nrpie.

In

Piak, Green, and Qrange).

TARLE 2,

the US Bepuariément of Befense and Uisseminateéfin
- . ‘ Ly
South Vietnom during Jonvary 1962 « February 1972

Huvever, as noted above and in Table 2, Orange was not the anly 2,4,1—T

subsequent sectfons of this dnuwn*nt, Lho term,

Humber of Gatlons of Militany Herbicide Procured by

1t was used from mid-1665 to Envil

Small quanbitzes ef

L‘ ; JJJI

- ——,

4 rbicide ?angw“

;

|
, : ]
| v

CODE RAME

HERBICIDE

QUANTETY

PE%IOD OF 15K

&

Orange j
Mnite
Blea

_ ?urpﬂn'
Pink

Green

2,405 2,4,5-T
2,4-D; picioram
Cacodylic Acld
2,4-D; 2,4,5-T
2,1,5-T

| 2,4,5-T‘

10,646,000
5,633,000
1,150,000

145,000
123,000

17,705,200
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' !f. WHAT JOB(S) DID THE INDIVEIDUAL PERFORM DURING HIS TOUR(S) IN SDUTH VIETNANT
There were relatively few military operations that 1nv01vad the hand!iag _ .h‘
kY

b

of herblcides by m?]itary personnal, It is, thus, appropriate to exanine ba&

the functions, or jobs, whare individuals would have hoen ot risk, and to ess 4 ,l*’

tinete the size of the population at risk,

1

_a. Iepuiations at Risk : i

A veview of operations invo?v:ng Horbicide Grange in S bth Vietnem {

from Janvary 1962 to April 7970 reveated that thers were QSJCﬂ+f&1ly three o

g?aups of US mi?itany personnel potentially exposed to Rarh1c1d¢ Orangs and $is

2ssociated dioxin contaminant. These tﬁro* groups tere: 5
'1. “Opogut10n RERCH HAZD" personnel actively ;nvoi*ed in the d2fofdia-

tion program.  This group includad aircrew mombars and Pﬂ?ﬂt?ﬂa?ﬂ& and s !pwort ' P
perscane] directly assigned to the RANCH HAND squadrons. f “ i

. 2. Personnel assigned to szlected support functions tﬁat may have ro-
su]téd in expusuré to Herbicide Orénge. This group includéd, for examplo,
personael who sprayad horbicides, using helicopters Er ﬁround abplicaticn equip-
.ment; parsonnel who sy have delivered the herbicides to fho un%ts purforaing
1the deﬁbixat1on missions; aircraft mechanics who were qpocla?iznd and oceasione
‘ully provided support to RANCH HAMD-aircratt; or, parsonngl mho:maJ have ¥loun

contaminated C-123 atreraft, but were not assigned to RANCH HAT (2.9., during

the Tet Offensive, all RANCH HAND airvcraft were veconfigurad tb'transpnrt

supplies and equipnent, and wore assigned o pon-RARCH JIRRD SQUédrqns).

3. Grownd porsennsl who way have hoep inpdvarbontly o diefo-
Hreny
Hation atiycraiit er I*‘M, dul*m;* sowl pt bfem*mnsj mﬁy have e,a/ e/du"&ﬁ&rm

B . T e ]
et s e n et T A et AT

’iﬁproviouqiy praynd with Herb?cide OrahJe‘
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b, Popwlation Estimates

' ; W
s not knowm. Jpproximately 1,200 RANCH HARD personned were exgosed*in divect

.‘-g_he total number of US military per-soﬁna*l exposed to Herbicida vﬂ%ﬁﬁ‘{w .
support of the defoliation operations; howover, there are no daﬁa on tha7nambar-
of non=RAHCH YAND pavsonnel whq.mgy have hoern oxposed. The a¢t£u1 nuEnar Gy
paﬁp?a may be in the thousands since ?;_1g9sgmg§gﬂfggigggrhe1?c%ater SpYDY
equiment units were used in South Vietoam, and most wilitary b#sas had veiigloe
bmounted and bachpaek spray units évai]ab]e for use in rourins vagetaﬁidh contyel
pregroms.  The number of miTitary ground personnel who may have Inadveriently
heen sprayed by RANCH PRAD ai?craft; or who may have mntereﬂ arens rccent1x
sprayed with Herbicide Orange during conbat oonerations §s not Enown, ﬁbprﬁxi-
mately tesbﬁﬁrcent of South Vietnam was sprayed with herbicides; and moét of
thisqxrea was contestoed and/or controllad by cremy forces. An éstimatcd

freoyency of ocourrence for solacted exposure scenarios 1s given in Table 3,
q 3 g .

TABLE 3. Estimeted Freouency of Events Where Military Ground

Personnel Moy Have Been Exposed to Herb{cideIOrange

EVENT S - FREQUENGY
Bivect aopiication of Hevbicids on Y o -
araund Eroaps . Urique
Groupnd- troars moving into area treated ' : o _ ‘ -
WA aﬁlknurji ‘ L )ﬁz?%i ' ‘
.. Gjotd froops. enterimg o defolisbed
Teh i gean (ong month or TR Afted harbieqde’ T TR AT SRR et e v T

arptication) . (_ Troguent —

PR
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Discussions u1th a RANCH HAHD aircrew members confirmed that in at 1e43t one

1n*tancn in 1967, direct app1iuation of horbtcidc onto a Marin?»patrOT d1d OCCUr

5_ mnm
The hasic concont of the defolfation program, i.e., the use of chemicals to y
vemove foliage to enhance visibility, supporis the contention that Tt was Lﬂ* !

liﬁely that troops vould ba in arcas to bc trOatod or would move inbo Ahe

areas {ncediately after treatment since the desived effect would mot be Lvndenb
until theee fo 5ix weeks afier the'herhfcides were applied. ilowever, the ;

gecurrence of tha first {wo scesarios in Tabla 3 cannot he ruleé out, .

IiI. HHAT YAS THE SITUATION AT THE TIME THE INDIVIDUAL WAS EXPOSED?

Thore are a nunber of exposure scenarios in which an individua) was move g ;
1ikely to have been sigaificantly exposed to a specific herbicide or even ‘ { |

anothar pesticide, fncluding: : ’ , l f
1. .Guards at o base perimcter. ' - T
2. Ao tnd1xndua1 at a Special Forces cemp in the inland foraest.

3. Ap individuai on combat patrol in the Rung Sat Special Zona.
sk otk .

i
4. An individual repairing airverafi. i
A supply clerk or depot aide handling drums of chvmiraIs (#vcrniuﬂfgﬂ”‘“‘f

{

L

These difforent 3£tudtionf Lou1d hauo cxposed individuals to vary%nq amaunts

4 pars
different herbicid\adsince the use patterns of the herbicides di{ferad maraediy.

| Each of the three wajor horbicides {Orangn, Hhite,‘and Blue} had ' E r
Specific usos.  Hinoty-nine porcent of Herbicide White was upp]ied in defolia- ] ‘
tion misglons. F {ms not }e-c—wwWﬁc‘ Hse ah czz.'-a}wx‘ becavsw af e )uwy:;'.- : }
 Yence-of Picorem in-soifs., Beceuse, ths perbic e} ction on am{ )@a’&)\ff us

'\‘ ‘ ‘ ‘, .!' M Sal
& A AT r“"“""" AL RT SFL R L -,;.h!s

wsually slow, full c'.um"a .‘im f!’lu not sccur for FC!.E“"rﬂ ponths '1!"2:01‘ SHRUY

application. Thus, it was an ideal hoerbicide for use in the inland forests in,

6

o~ e s



grvas where defoliation was not immediately required, but where it did occur 1t

would persist Jonger than if the arca were sprayed with Orange or Blue. '
Herbicide Blue was the hevbicide of choice for crop destruction s~

'..mns involving cereal or gmin crops. Approximately 50 percent of all Blue was

N e guotsns cnide g dlich gaae
usred in crop destruction missions with the rewsia dnder bvmg vsed a8 a centact

a
herbicide for control of grasses around base poerimoters.,

. Ninety percent of all Herbicide Orange was used for forest defoiiation
and 'ﬁt was especially ef'ﬁ:-:ciiive in defoliating mangrove forasis. Eight percent
of Harbicide Orange was used in the destruction of broadieaf crope (huung, nea- _'
nuts, ramie, anr’“ﬁrbzt*or tuber crops). The remaini ng two percent was used around :
base perimclers, cache sitos, watorvays, and cormunication Tines.

Table 4 shows the number of acres in‘SOutﬁ Yietnam within the thras o E

major vegetaiional categories.

TABLE 4. The iwmhm' of Acres Treated in South Victnam, 1252-1972,

t
1
}
H

With Bilitary Horbicides Within the Three tajor

Vegetational Categories.

' ‘ | e %

VEGETATIONAL CATEGORY . ‘ ACRES TREATED o
IO o | Y
Inland fortsts | | 2,670,000 2,467, ¢f0 WL,
Hangrove forests ' B 315000 260,808 Fipor
- Y b
Coliivated crops : CulE000 0 261, 27 ;;J‘,ﬁ-ﬁ—”
Total 3248000 7;-
_ L o
soofeeas; racelvingosingle gn pul Eiplecoverage., « Bource s mlle 1 Lo O A B R «_,-«.zj.-:--—.s;a-if,

-t e tr—— et =
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Certain portions of South Vietram were more Yikely to have bren subjected to.

defoliation. Herbicide expenditures for the four military regions of South

1
Vietnam are shown in Table 5, These data were astimnted by westing(z) and total E
volume is not in agreement with the actual procurement data displayed fn Tahlic i
3, /g.ac_,a»u-cz e
§;/
‘ [ 1] 2T be I Fhyer A ) o . ‘Iw-ir
TABLE 5., US Herbicides Expenditures in South Yietnam, 1962-1972: p =
¥1
’ A Breahdown by Region ~L ! :
. y . o éLJ—}V - {
. i.
REGTON —_— HERBICYDE EXPSHBITHIE ‘
: R {galions) §
Military Reglon I 3,249,300 :
Military Region I 4,013,809
Military Regfon III 10,130,500
Military Rewion IV 1.?20,3#&
without Saigon S
Totatl , 19,113,900
* . R « * i
Source: Hast%ﬁg(a) _
In addition to the herhicidas, numerous other chenicals were shippad
to South Victnam in 55 gallon drums. Thase included selected fue!_aéditives;'
cleaning solveats, cooking oils, and a variety of other pesticides. The insece :
ticide falathion was gidnly used Tor contral of mosquttons and at leas: }M}&
400, 0"}'} nﬂ'l{“ﬁ: of 1t word vsot from 1966 ﬁmw ah 1870, Ir: st tion, i‘lﬁif:",‘?’i‘ ) W}W )
) i Cgapuw& CRD=C °"‘S ganed “:;:}“5
st bior guanbitites oy Lyondapn enu BT wove wos u* nravapnt Phn soee G Spptbenes ij‘ by

) -i",&.-..

D3R ThE, df%ﬁxxhumjvn Qi ghgdiepoicides. within Vietnan aftor. thelrraretyn) dig’ o7
A?u. PQQUN: 6\'13«_0-!@41 J*.{,&m"' . '
net ococur andoinly. 1 Abuut » pereant was shippoed 100 the 20th Ordnance Stoirage

Depot, Saigon, and 35 percent was shipped to the 511th Ordnance Depat, Da Nang.

&

St ———— Ay i
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IV, WHAT WMILITARY AIRCRAFT/VEHICLL WAS INVOLVED IN THE EXPOSURE?

ey e

Numerous aircraft were used in the aie war in Vietnam, but only a few of
these aircraft were used for aerial disscminabion of herbicides. The Pwark

horse" of Operation RANCH HAND was the C-1237UC~123, "Provider”. This cargo

L Ty T

afroraft was adapted to receive a wodular spréy system for intornal carriage.

The module {the AJA 45 Y-1) consisted of a 1,000 gallon tank, puap. and eagine }
“wbich vere al) mouniod on a frame pallet. An operator’s consals was an iniogral

part of Eha unit, but was not mounted on the pallet.  Hing boowms (1.5-?ﬁchgé

in diameter, zg.feet tong) extended from the outhoard engine nacelles tovord ,
' the wing tips. A7gHgrt tail boom (3 inches in diametcl) was positioned central- :
1y near the aft cargo door. Each aireraft normally had a crew of throo mﬁﬂ:' |

the pilut, co-pilot (navigator), and 11ight eagineer (console operator). Dup-

fng ‘5‘_“" pek activity of RANCH HAND operations (1968~1969), approximately 20 -'Eu.&j:
C-123/0C-123 aifreraft vere employed. Howzver, maﬁ& ather squédrons of ﬁgﬁ; T
PANCHE MAND €-123 aircrafi were routinely wsed throughout South Vietnam in trans- 5
port opnrati NS dredd g;af"'“y am@ed{ e o dnd £ Ueer -f"““_gf')_(& Dedes a1 amfuq .

|

The control of malaria and other mosquito-borpe diseases 1n South Yietman

- necessitated an extensive aertal nsecticide application pregram in ovder to

control these vector insects. From 1966 through 1972, three €-~123 aircraft ‘
- were used to sprﬁy‘ﬁﬁ]athiun, an organsphosphate fnsecticlde, These alveraft
coutd ho disiidguisheﬁ from the Herbicide-spraying aircralt bocause thay were
ned camouf}ageﬁ.' Thase uirar;?t routinciy ﬁhrayed insecticide qdjacent to
W dary and chvik ian installotions. as tell ax in aress Wherenil 'E{:axy opers-
Hows werejn progress, or Mout do pommence | 2
TR N FE R R YOV T pAREERT B AT T H b ey e d TR SHuth Whaniy T e e

was disscminated by hzticopior or ground application equipment. Geonerally,

9

ARt e e




-,.;-r. .

ﬂh61icupter crews were not assigned to herbicide spray duties on a full-timo

bysis and rotated the spraying duties with other mission vequirements. The
military UH~1 series of helicopters, deployed by the Air Force, the Army, and

Ravy units, gens rdily' gfaved the herbicides, The most common spray system

M
) used was the AP“INAUTICS un1t. Th1s unit was installed in or removod From the

aiveraft in a mattar of ninutes Lecauqe 1t wos "tled down® to Instailed cargo

i rean | ————— o L

shackles and aircraft modifications were not required for its use. The uattc;ﬂwm{’/fgl ‘

canisted of a 200 gallon tank and a collapsibla 32-fool spray boom. The unit

was oporated by manual controls to control the flow valve and a windaill brake,

Generally, sach helicopter had three crew mumbors,

¢ wh €

A simmary of the alreraft usad inipest?cidﬂ operations is shown in fable 6.

Ground crews that maintained these airveraft wore also at risk for mkpbsuve to

the herbicides end inseﬁticides.

TABLE 6. US BiTitary Aircrafi used in the Dnz.emmatien of Podss wls &

auticides in South U&otnam

*o%» WP |
= 10

A e L - B g

-

AIRGRAFT MOUFLAGED PESTICIDE DISSERINATED
- . w : _ : }r\
C-123/UC-123 o Yes - MU Horbicides ¥ i L] Jo
. 6123 No . Malathion &%;;;;f€é°
Halicopter g
Alr Foece G-
_ | ,
Avmy U-157UK-10 Yas | (oo, Bne '
: WA
‘ Méy HLH E )
e .- * _‘.,‘5,-; BT I R SRS o ;-:,.: T L P PSS T, AL U
) .‘Snurcc X 'i'm‘f)(} “f .=,='l H) |
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Various ground delivery systems were also used in South Yietnam fof contrﬁl
of veagetation in.limitad arcas. Most of these units were towed or_mvuntéd on
" yahicles. One unit that was routinely used was the Buffalo turbine. It develop-
ad o wind hlact with a wplnrity up £n 160 mph At 10000 'E"rsjmmutn valume. . than
t%e herbicide was injectod 1nto the air blast, it was 0*§Pnt1u1?v “shot" at the
fo1iage. The Buffalo turbine was useful for roadside spraying and applications
‘on perimater defenses. The herbicides of choice in these operations were Blue
and Orange. .
V. HOW DID THE EXPOSURE OCCUR?

As previouslé noted, the population at highest risk was the RANCH HAND group
since the#elindividuals vere exposed to herbicidas on a daily basis. Non-HANCH
. HAlD support personnel who handled herbicides and performad secondary laué1
fatntenance were also at risk. Beyond these 1imitad papulations, the 1{kolthood
- of other individuals being heavily exposed to herbicides was significantly Tess.
The exposure of personnal could have oceurred by essentially ﬁﬁrec routes:

1. Percutancons absorption and inhalation of vapors/aerosols by dirvect

ekposure o sprays.
2. Percutanaqus abseéption and inhalation of vépors by‘cxgosure to

treated areas following spray application, and

3. Ingestion of foods contaminated with &Lhe material, - rf’(_ff.ub;éw(h ww:,‘&*)

As praviously discussed, the use of Herbicice Orange in South Vistnan was

. for thL purpase of denying tha 9"“¢¥ thc coggr Of donse Jungle foliage., The
—~ % :
LrNey isOi:\";l‘)’ T \,\'“ iy ﬂ?‘ﬂl@&dﬁw, TV f‘fi l' G "L"‘If‘ \“‘Ld' { H . i

“f. )? ',‘;.., PR LR . b SRR LTI

% us llllu.v:} P@rfonnel wmldieaﬂJ&ﬁc e/ﬂosurﬁ {-o J:rec;&-}/rg faﬁﬂedwmfe o
Ve Orange would have boen undikely. Tn addition, bocause of the dense canopy R

cover, tha target of the defu]iation operation, the amount of herbicide penetrat: .

ing to the forest floar would have hoen swmalt.  The chemical and physical_‘

1

T

T ]
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characteristics of Herbicide Orange and the spray, as it would have occurrad B

following disécmination from a C-123, arve important factors in assessing rela-

tive cxposures to the Harbicides and TCDD.

Table 7 roviews the partiﬁcnt chemical and physical characteristics of

Herbicide Orange. Table 8 ravicus both the application parameters of the spray

sjstem used in the C-123 afreraft and the characteristics of the spray itself,; "t

TABLE 7. Pertinont Chemical and Physical Chavecteristics of ’“f‘

Harbicide Orénge

Formulation Concenlrated . (8.6 1b ai/gai)a

Hater Insoluble PBensity = 1.28

Vapor Prossurve ~ 3.6 x 10 "M Fg at 0%
noe? 2,40 &1 1.2 x 107%
NBE 2,4,5-T : 0.4 x 107
TCUD o 1 x 1077

Viscous ' R : ﬂulcentipoises at 20%C

Honcorresive to metal
beletorions to paints, rubber, nzoprene

Seng shatd i

ingrediawt (2 4~<9¢nd 11,4,5 T) o er lon,.,

NBE = ﬂorwa] bumyl estoy

12
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:mBLE 8. Application Paramoters and Spray Characteristics i
of the C-123 Hodular Internal Spray System i
- T ‘ A 1\' --— o \?\\
Mreraft spoed 130 KIAS L doy e h
Areraft altitude | 150 1 H;‘;;j"u] u /W"D
Tanak volume | 1,000 gal | ) | Mgu“"‘k ﬁ
Spray time 3.5-4 min ”’f"‘/ fi g,.a .,‘\}‘
particle size: - | R | _,/m'i‘ &{‘JM\)/
<1004 1.9% | oL
{60%tn 75.2% LT
> 500 21.9% |
87% dmpacted within 1 min
13% drifted or volatilized
Mean particle volume © 0.6Tuk |
Spray sviath 260 220 ft _;
 Moan deposition | . 3 gatfacye |
Total avea/tank o + 380 acres
f Knots Indicated Air Speed
" Ground combat Torces normally would not have haun' aexpacted to have entered
a previously tr;:ea;-l:nd area for several weeks after troatnent, rit&fﬂg vlhich timo E
BURCTOUS mwimmnénta'i faciors would have reduced the potential for exposurs to {

gl iiary parronsat, Yt)unf, et &1(3} have c_‘amt'udrd' an inat’e/wfh rc-weoug;f e
ermwﬂmwﬁo/'ﬁdﬂc of Wepliede : Opwge awd TEDY - The Fu%oygay 15 G Sk f
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o, . Available data indicate that the vast majority

of tha phonoxy herbicides would impact forest canopy,
the intended target, Rapid uptake (e.g., within a
few hours) of tha ester Yormulations of 2,4-D and

2,4,5-T would occur, Most of the herbicide prabably

would unrdergo vapid degradation (weeks) within the
celiular makrix of the vegetation. lowaver, soms
of herbicide may vomain unmetabolized and would be
deposited on the forast ficce al the tine of Teaf
fall., Soil wicrobial and/or chemical zeticn would
Tikely complete the degradation process. '

®Herbicide droplets that fmpacted dirccily on soil or
water would prodably hydrolyze rapidiy {within hours}).
Bictooical and nonbiological degradative processes
would further occur to siynificantly reduce those

C residuas. Some volatilization of tho esiers of

Tt e ;M',-": LSO et ey A B :‘\_.‘,

[ Y bt

YI.  CONCLUSTONS

Hhile a precise detormination of horhicide expesure cannot be achioved,

2,4-D.and 2,4,5-T would occur during and Immediately
aftor application. The volatile material most
Tikely would dissipate wiihiin the foiizoe of fha
targat zrea, Photodecospnsition of TCRO would
winftmize the amount of biolegically active volatile
residucs moving downwind of the targel area,

*Accuntiation oF phenoxy herbicides in animals may
oceur Following ingestion of treated vegatation. The
magnitude of this accumulation would Yikely bz at
nontexic Jevels. Herbicide vesidves in animals vould
rapidly decline atter withdraval from tecated feed,

"wost TCDD sprayed into the eavivommaent during defo-
Viatlon operations would probably pholndegrade within
24 hours of application. HMorcover, recent studics
suggast that even within the shaded {orest canopy,
volutitization and subsequent photodocemposition of
TCRD would occur,  Since transiocativn into vegoia-
tion would be minimal, wmost TCDD that escaped. phato-
degradation would enter Lhe soil-ovgunic comolex oa
the Torest fleor Following Ted¥ fail. 3001 chomiesl
and microbial procasses would furthor roduce TCHD
pesidunt,  DBiocencontration of tha rosniniuy aiante
lavels of TCBD say occur in.Vivey and fat of animals
innpstinn contrminated voonlalicn o seit, Mewrwer,
fhere are po é‘jcid diba avii iable yWat indeerre Hob
fre Jevels o ETEPD 1 i’hcéy b sccvmeiatc tn Mere
appnls would pave o Cidlogictl effet

TThe chvivonaintal goneration of TCOD fran 2,8,5.7 7
vesiduns, through thermal or pholtolytic protosses,
would be highly unlikely and of no consogquence, . . J®
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"the five factors discussed in ih1q document’ w111/perm1t both a ch:racteri?at1on

and a reiative estimate of the magnitude of the exposure.  In the preparation

PR ——

of 2 total estposure for a given individual, answers to the five ouest%ons st

be determined for cach exposure incident, and a sunmary gxpostre estimate  Tux o
: ’ 5}"1‘;- :
developod. . _ f? :
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