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~ECT: Minutes• Moeting of Vcictation Control Subcom:nittee of the 

JTCG/CB, 2-3 March 1971 • 
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Maryl•nd 21701 • 
~ M. c. Solomon (AFATL/lp,GI), Arm&ment Developsnent & Test Center, 

Eglin AFB, Florida 32542 . • 
Mr. C. Reineman, ~aval Ai~ Systems COiailland, CODE: AIR•53222C, Washington, 

D.C. 20360 • • 
Dr. Roberc A. _Darrov (AMXP'D-PSL•PH), Plant lhysiology Division, Fort 
Detriclt, Maryland 21701 

Associate Members • 

Dr. w. F. Warren, Scientific Advisory Group, Cl~CPAC {JlAl), FPO 96610 
LTC Jaiaee Turner, CQl Opus Officer (J3•09), Headquarters }.IACV, APO 
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DOD iomr TECIU.ICAL COORDINATING 
GROUP, Cl1EMIC~J./BIOLOGICAL 

Quarterly 1-~cti.ng 
of 

Subc~onittce for Vegetation .Control 

1-3 Mar.ch 1971 

1'uesday, 2 .Karch 1971 

0900 - Meeting Convenes. Chairman, Mr. M. G. • Soloinon (Eglin AFB) 
. . . 

Review·and approval of minutes of last meeting. 

0920 - Subconnittce Reports. 
1J. S. 'Navy - ·Mr. Heineman 
USAF/AFLC •Mr.Vandeventer 
USAF/AFSC ~Mr.Orton 
USAF/AFSC - Mr. Solomon 

1130 .. Lunch. 

1300 • Subconinittee Reports (Cont'd} . . 
• U. S. Army/Fort ~trick - Dr. Minarik 

1400 - Technical and. Operational Reporta by Associate Me1DbeTs. 

DOD/JCS: Herbicide Policies and Programs·-·-- .... ,. 
Pa-clfic Coamaand: Status· of Vegetation Control Prograa in SEA 

1600 .. Adjourt\. 

Wednesday, 3 March 1971 

0830 -·Administrative 4mlounceme.nta. 

0845 - Discussion. 

Herbicide ORANGE -Disposal 

Restriction on Use of yegetation-Control Agents in SEA and 
.CONUS 

.. 
Rese~rch and Development Projects 

1130 .. wnch. .~ ~ • . ---~ 
, .. .•...... .. ... • •• •· (coot.) 

• ' 
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• 1)00 • Discussion. 

Status- of MAS and N~tional Academy of Science Surveys 
of Defoliation in SEA 

SEA Operations 

lecoariendations 

lSOO - Adjoux~nt. 
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•. . ' .. . 
•rtng Pap~rs for Li'lllited 'Discributiot1 and Do Not Rep~escnt Coordinated 

. . , . Staff Positions 

. 
'Minutes of Quarterly Meetingl 

l . Vegetation ContTol SuhcomU:tee 
(~or11erly Defoliaut$/Anticrop Syste•s SubcOOIPlittee) 

Eglin AF», .Florida .-
2..3 March 1971 

< 

1 • . Meeting ~as ·called to order at 0845 by Marshall Soloaoo, Chairman. 
• r 

Participants • 

Me11bera 

Marsruall G. Sol01DOn, Eglin ~B,-Chai'rman 
Robert A.. Dat:rov, Port Detrick, Secretary 
c.11arles E. Minarik, rort Detrick • 
Carl R. Heineman, Naval Air Systems COGIIDand 

Associate Me~bers 

.I. 
Werner W. Be.yth, USA, ¼nJCOM 

··ooL Charles H. Sunder, OJCS ·J-4 · 
tTC Rich&r~ T. Seaman, CL~CPAG 

Visitors 

COL John E. Hicks, DtH-AFATL_; Eglin AFB1 ,MAJ Reed J. Olsen, J>LMA-AFATL, Eglin AFB 

I 
I •CP.r John u-;. llunter, DLNA-AP'ATL, Eglin AFri 

CPr :Benny D. Pate, ··»tM-AFATL, Eglin AFB 
Dou D. Harrison, DLNA·APATL, Eglin AFB 

I . 
I 

Billy C. Wolve~ton,.Dl.U-AFATL, Eglin AFB 

I 2. Minutes of the previous meeting (8•9 Dec 1970) ve~e approved vith 
c~rection ~f the atatement concerning the propo•ed transfer oi CBI defoliatioQ ~ojects froat Air Force to Army. 

3. Reports by Coaaittee Members; 

a. Carl a .. Heineman, 'Naval-Ai~ •Sy•teu Counand 

No activity in vegetation con~rol waa reported for Naval Air 
SystelllS COIIWBnd.. Navy has an interest in the disposal procedures "'hie\,. 
IIMlY be developect fox etockpiles of herbicides. 

··-

• 
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• It was reported that Navy ·riverine craft j.n RVN have been 
turned over to G~ . Cbairnian Solomon requested infornaation on test 
J:csults in lWN of Op<!ration Douche?. 

b; Waync.V~ndcventer, USAF/APLC (report read by Mars~all Solomon, 
Chair111an in abi;enca of Mr. V,mdeventet·) 

(1) Disposal of ORANGE 

No official -.tord bas been received on the destruction or continued 
use of this materi.:tl. A letter was sent through channels to Headquarters 
u. S. Air Force 19 Feb 71 outlining the burning method, costs, location, 
tiinc required, etc., but it was all based on theory in relation ~o incin~ 
eration equipr1ent being developed for Rocky Mountain Arsenal. lncinera~ 
tion of ORANGE at Gtilfport, Mississippi, Johnston lslcnd o~ other locations 
would involv~ air pollution clearances and ocher safeguards. 

·--
(2) Use of Herbicides in SEA 

No auppiy support is now being given to SEA activities. Apparently 
use of 'WHITE and BLUE bas been reduced to a adniw• or these herbicides are . 
no longer b~ing used. 

• ··(O') Oontra<:·t~r 'Terminatton ·inve·ntor! 

Some of the norual butyl ester 2,4•D·on hand at the termination 
of OkANGE procurement contracts is being scored ac Kelly AFB, Texas. 
SAA.."11\ has received a request from Array for enough of this material to 
control weeds on 45,000 acres at Fort Riloy, Kansas. ~o word has been 
received on final Brrangementa for use of the 2,4-D. ~ . 

• ··-- r~ (4) Contr~~tor Su,;yey 

A letter was sent ~o DSA recently, ag4in asking that·an industry­
wide survey be made to•detenaine if industry can u&e, ~Y, or reprocosa 
our excess ORANGE. •• 

(5) Participation in 23 Feb 71 meeting of Parent Coa1nittee of Joint 
~echn~cal Coordinating Group for Chend.cal•Biological at Eglin A.F.B - • •Hr. Van~cventer, as 1970 cbairnt.'ln_of Defoliation/Anticrop Systems 
SubcOt'lllttteo attended this •eeting to report on subcommittee activities 
for year 1970. Other suhconmittces reporting were: CB Defense, Chemical 
Agent/Weapon Systems, Marking, Track~ng and Detection, and CB Safety. 

Review and discussion were given of the 1970 annual report of 
the Defoliant/Anticrop Systems Subco111nittee subntitted in Ja1Wary 1971. 
Conside?rable <U,;cussion resulted on the subject of O~CE disposal and 
the a6ency or group responsible £or disposal of thn hl.'lterial. Assign~nt 
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of . this responsibil(ty ~ill apparently be made at the Secretary of DefcnsQ 
level. Army repr(!scntatives point<!d out tbat there was a conuunication 
g4r, at ·the JCS level because no req\l<?St had been made to Army concerning 
posflible use of the Johnston Island or Rocky Mountain Arsenal facilities 
for incineration of 0.RANGE. 

• '1'he J'ICC/CB Comru.ttec was i~prcs&cd with the information con­
tained in ·the 1970 ,ninutcs of our suhc;or...iiLtee· and rec;uested that theso 
nd.nutea be compiled into a singlo bound oocu1nent for reference use. 

c. Marshall G. S~l011on, USAF/AFSC 

(1) ModuJar _lnternal SpraytSystem, 1!WU·5/A 

The bonding technique for attaching the externally mounted spray 
boOlllS to the underside of tite aircraft wings wa( noc approved for flying 

·by the Flight Dyruuaics Laboratory, Wright-Patterson Air Force Base (WPAFB), 
Ohio. • As a result of this decision,. flight compa~ibility testing at 
Eglin 'Will be·delayed approximAtely-6 weeks, to 12 April 19711 awaiting 
completion of WPArB teoting. The bonding tcchni~ue will preclude the 
necessity of a pernaanent IIIOdification to the aircraft and will allow any 
one of several ~argo aircraft to be utilized for spraying operations 
instead of being tied to•a single one like the Ranch Rand system. 
Straight pull tests conducted by tM cont~actor on NO mounting plates 
bonded togetl1er exceeded 10,000 ~.pounds .. f:.\\1.1l. ,boi-01re ·detormation of the 

• _.platea ,occuned. ·"'I! the 'Wl'Al-"B tests are satisfactory and the adhesive 
, .is flight certifiad, the t~chnique will have• Ea.1lt1todu u! ~~plications 

in Air Foree RDT6<E. 

- .
Since Eglin AFB no longer has the capability of assessing the 

effectiveness of aerosols, due to,the closing of the CB Tc!t.Grid and 
A1sessme.nt Laboratory, Deso~ot Teet Center has been requestecfto flight 
test the Modula"t- Spray Systeli\ some time in CY-··72, or earlier if possible. 
'l'be NU-5/A con;ract 16.§cheduled to be completed by June 1971, but it is 
doubtful if any testing could be accorapli&hed at Dupay before- September 
or October 1971. '!'bis delay.will contribute toward a contract cost overrun . 

• 
The PWU•S/A syctem is being developed to provide the USM' with a 

civil action capability to ae~ially disseminate herbicides, insecticides, 
or fertilizers oa a vorld-widt basis. Because the system will be compati­
ble with a variety of cargo aircraft, ~ncluding fo~eign types, the USAF 
will be able to provide assistance to the country requiring aid vlthout 
the uecessity of committing Al:lerican aircraft and Pf~sonnel to perform 
the task. By knowing tho type o~ carto aircraft available in a fo~cign 
country, American personnel can provide the appropriate P,,.'G-5/A syscc~(a), 
the proper liquids for spraying, assist in aircraft modification and 
training of the foreign crews in spray operations, and then depart the 
counn-y, allowing the trained crews to aec0111plish their own spray QLssions. , ·-- l 
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1~1s.proccdu~e will obviate the use of U.S. military aircraft and pre­
vent cl\harrassment to tho United Scates and the counuy reccivina aid. 

(2) High Speed Dcloliant/lnsecticide Spray Tank, PAU-8/A. .. . . 
. J"lic'ht cmpatU>i lity tcs ting of the new tail fins fo-r the PAU• 

8/A spray tnnk was successfully con9lctcd in 1-'"ebTuary 1971. Aerosol 
testing will have to be accomplished at Dusway by DtC. Tl\6 pr.ogra:u is 
pres~ntly in limbo, awaiting revalidation by TAC oi the need for a high 
speed defoliation ~apn~ility. 7th Air Force indicated there is no longer 
a rcquh't1ment for this c.:ipapility and roccmnended cancellation of th~ 
program . . No additional work will be ~CCODlplished on the PAU-8/A until 
TAC resolves the difficulty. 

d. Dr. c. I. ]Unarik, USA, Fort Detrick • 

(1) Status of VegetatioQ ~ontrol Progra1n at Fort Detrick • 

A waiver has been granted tbrough FY 1972 for the proposed move 
of VegetAtion Control Prograa frOiJl Fort Detrick to !dge~-ood Arsenal. 
The administrative status of the program during FY 1972 is still unde• 
teT'fflined. u. S. Department of Agi-iculture-vill take over funding and 
administrative responsibility for the Plant Pathology Division by .the 
clos<? of FY 1971. Permit -use ·of building ·1301 ar; Fort Detrick vi 11 be 
·grant&d to the Department of Agriculture on or shortly after . l April 
1971. This building currently houses the ~lane Physiology Dtvision 
(Vegetation_ Cnntrol Progrem) and tho Pl.ant P•thology Dtvision. 

(2) AAAS Meeting at-Ciicago 28-29 December 1970 vith report of 
the MAS &rbicide Assessment Coanission 

"'"7>et~iled ~eports of this meeting ·ate given in lnclos~re 3 end 
taped tran&Cl'iptions·-of the _panel session on ..lm?lications of Continued 
Military Use of Herbicides in Southeast Aaia11 (lncloaure 4). 

(3) Hational Academy of Science• Ecological Survey 

Hr. A. E. Hayward, •DDR_&B, is project officer for DOD on contract 
with National Academy of Sciences to conduct an ecological survey of aefoli• 
ation program in RVi. Thomas R. Dashiell and Dr. C. E. Mina~ik are assia• 
tant projec:t officer• on the DOD connttcee assisting KAS. . .. 

Dr. Anton H. Lang, Director MSU/AEC Plnnt Research Laboratory at 
Michigan State University, b.as been na11ed chairman of the &\S comanittee 
on the ecological survey. The survey vtll be conduc~d under a concTac, 
witb DOD involvittg a 6..month -period for oricnt:ition and review of avail• • 
able data, 6 1110nchs tu-country survey and 6 months for 'preparation of 
final report. An 1ntorim report will bo submitt~d by l Janu~xy 1972 as 
apecUied undtir tho Defense •\ppropriation Act. Funds provided for the 
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contract {pclude $50,000 to initiate the survey and $750,000 for the 
survey ·and report to be cm~cted in FY 1972. • 

Preparations and actions to bo taken by DOD perGonnel in 
auppo~t of tho National A~ademy of Science ecological survey are given 
1n Inclos~re Sas outlined in a 1necting at CI~CPAC, 8-10 February 1971. 

e~ Dr. R. A. Darrow, USA, F~ri Detrick 

Current and prospective research in vegetation control at Fort 
.Detrick i"cludes thr. follcr~ing: (i) Evaluation of _zin~len~ as an 
additive t~ herbicides such As ORA~GE and 2,4~D ester and 214-D amine in 
atteaapts to increase herbicide efficiency by reduction in ~ate of appli­
cation and increase t>criod of foliar abgorp~ion; (ii) c~aluation of ~threl, 
an ethylene-releasing coa.p9\lnd, in combination .with herbicides in the 
seaxch foT a non~ernicidal defoliant; (iii) field and greenhouse evalua• 
tion of crovth retardants and soil-applied herbicidea witb emphasis on 
control of grasses in pertmeter·a~eas . 

. 
Two recent publications on herbicides have been rel6ased by Fort 

Detrick; 

• Technical !<le111orandu.n 212, The lateral and vertical moveCW1nt of 
four herbicides applied to a .&i-A&Slaad.s.ail. -Det~ber 1970. AD 8?6 554 

. Technical Report 114. Field evaluation of desiccants and herbi• 
cid~ 11ixturcs 38 rapid defoliants. J~m.aary 1971. AD 880 iss 
4. Reports by Associate .M~ber~: 

a. DOD/JCS Herbicide Policies and ProgTams reported by COL Charles 
Sunder, ··OJCS. J.-:4 • · ~--- ,. 

. 
· Recent statements of policy concerning the defoliat1~ program 

in RVN are given in the foUowing two stateaencs: 
. . . 

White Houee Statement"is~ued on Saturday, 26 I>ocembar 1970 
. . 
""In reponse to the Preaident's direction to reduce the use 

of herbicides in Vietn&m, the Secretary of Defense bas reported tho 
following actions to the President: • 

. -
"•-Steps are being --taken to assure that tMra Yi 11 be 

strict confortaance in Vietnam ~1th policiea governing the use of herbi~ 
cides in the United States. 

"••Aabaaeador Bunker and General Abrams are initiating a 
pxogran for an orderly, yet rapid phase•out of the herbicide operations. 

s 
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. . .. 
."•--l>llring the phase ...out, the. use o: ht'!X'bicides in Vietna,:a 

~ill be restricted to the perimeter of ftre b4ses, in U. s. inat~llations, . 
ot reiaote unpopulated areas. 

•••..Tho ban on herbicide known ns ••~~'\GE" remains in effect." 

29 December 1970 scate~ent of Jerry w. iriedheia, Acting Assistant 
Socretar)rof Defense fo~ Public Aifairs: 

"Secretary of Defense ~lvln R. La!.rd has, as we have pre­
viously reported, taken ste?S to insure that ~a~bicidc usage in South 
·v1etnam will conform to tbc ;,.olicics governin.e tasage in the United States. 
As a result, the stresse& and:ris~s involved~~ South Vietnam will be no 
greater than those sustained by .the United Sto:es po?ulation and the 
Unit~ States environr.ient tn normal peacetime GCtivities • 

. 
"Deputy 'Secretary David Packard l.st s;,ri.ng restricted all 

use of defoliant ORAXGE, and thac b~n ramains ~~ effecc. ln aGdicion, 
at that time · use of other defoliants (BL1;E anc ~HITE) was strictly liDited 
to areaa remote from population. .. .. 

"Ge,ieral Abrams is now initiating !:1 South Vietn,tm an orcerly 
phase-out of ~be harbicide oper~tions to be cc=?letcd by next spring. 

"It is important to Jtq.:e ~that ,.o,;.lii:,:·.a·t"cd ·herbicide coverage 
.for· .1970 •t:hrough ·Scptetlbcr is ·-,5 percent less ~han· that for tha same 

.- petiod in l 96~. ti. 

On 20 February ~971, .Ambassador Bunke= and General Abrams 
publicly announced tbe en~ of the use of chem1::al8 to destroy crops in 
RVN. Limited herbicide oper4tiows ~ould conti~~e in re-;ao;e.Jungle areas 
away from heavily populated ccnte:-s but would =~ U.mlted to,spra:,-ing 
frot1 helicopters and ground aachinas, in-a .ma• .::.ar currently authorized 
vithin the Uni~ed Stat~f within the guidelines set forth by the U.S. 
Department of Ag~iculture. 

-b. CINCP.AC-MACV reported by LTC Richard . T. Seaman, Cl};C?AC
• '· 

LTC Robex-t F. Franz has te:rminated ass!.gr.i.aent as MACV Cheaical 
Oparatione Officer (J3-09} as of· 28 February 1Sil. LTC Ja•• 'l\lrncr is 
his replacerDCnt. ~ • 

The disc~ssions at CI~CPAC on S-10 Fcb:.-.:ary 1971 by th.e i>OD 
co111.,ittce appointed by }:r. A. -E.-nayward, DD~~- on the Xational Acaoeev 
of Science ecological survey and on dis~osal of lierbicidea as s~rized 
by Dr. C. E. Minarik are given in lnciosuro 5. 

6 -
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. ,. Disposal of 11crbicide ORANGE - Discussion& led by COL Sunder brought 
out .tile follawing points: 

a. The ter~ dispo~al should be intcrpret~d to include: legitiD.1te 
use, destructio~ or removal from ston1~e rcquireaacnt. 

• ~ b. In a recent meeting of the Armed Forces Pesticide Control Bo.ard 
at which Dr. Fred H. Ts.chirley, U. S. ~pntmcnt. of Agriculture, was 
present, it was emphasized that possible marketing and uses in and out 
of government of herbicides containing 2i4,5•T are dependent on variation 
1~ dioxin content. Use of surplus herbicides would be contingent on 
validation of source of ~anufacture and dioxin content. 

I 
c. Options for disposal of OBA..'IIGE in RW include: 

Marketing in count~y 
Destruction -at present locacions of etockp1les 
Develop uses !or herbicide 
Move offshore for teaporary-'storage 
Move· stockpile back to CO~'US f~r ,ubsequent dispo5al 

d. Current restrictions on the use of 2,4,5-T .ay be modified or 
influenced by: • •·~ Report prepared by the President• s Scienc~--Mvisory Comn1itt-ee 
indicatirtf> that . the present cu~t~tlment in use was a batty decision andl~.• .· ··t)_lat t.11~ d,e-.h:a~ ia; noc as ha~ardau& a1, ~'bl_icbed. 

Study to be COGlploted 1 May 1971 by National Academy of Sciences 
addressing the validity-of the restriction on use oi 2,4,S·T. Question­
naires are being sent to farmers and users to assess the experience and1

l 
i Hfct::, of thia herbicide. • • ·, 

--··- . . _ __...
Suit filed by the District of Columbia Court of Appeals against 

the Envirornental Protection Agency to proviae information by.6 May 1971 
whether or not 2,4, 5-T is an_ "iallllinent hazard." 

LTC Seaman indicated that plans for disposal of Ranch Hand assets 
including the stockpile of ORANGE in RVN had been prepared by >1ACV on 
1 March 1971.for submission tfu·ougb cha.nnels. .. . 

!' 
6. lteport on Ecological Studies of Test-Arca C-S2Ai Eglin AFB, Florida 

' 
. •• CPT John ~u~ror discusao4 vegetational changes and ecological 

etudies of the 2 aqua.re mile test area which had bcon sprayed with the 
follwing amounts oi herbicides over t~e period 1962-70; 

ORANGE 20,626 gallons 
PURPLE 161 164 
WHIT£ 4,172 
!LU&• ► 4,395. 

' • 
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0-,er tho period, four Rrid locations have been used with the final 
1 square 11\ile grid e.stabli.shcd in 1968. '111a most oxte.nsive tasting \o'a8 
done in 1963-64 with PURPLF. and OR,\~CE. wnrrE -was !irst applied in 19.67 
and BLUB in 1968. Durin3 1970 only D.UiE and WHITE were. applied. 

Vegetation sam?les taken a~ distancos of 0.15 mile to 2.0 mtles 
from . the ed&Q of the test grid in 1965 showed three plants to increa3e 
•ignificantly ~ith proxim{ty to the sprayed area; ?OVCrty weed, go:ten­
rod, and austard--all associated vith a decrease in density of the turkey 
oak canopy. • 

Growtli ring studies on .sand pines adjacent to the test grid 
showed no significant differences associaced with the perioda in wich 
spraying occurred. Yucca plants on sprayed areas shO"led no visible 
differences in top 'grovth irom control plants but had greater development 
of adventitious roots. 

- · 
Soil 11icroorg~nism studies we.re 111adc of° soils wi~ high and low 

herbicide residu~s and vet and dry conditions. Algae, bacteria and 
actinomycea showed no significant diffe~ences in total numbers due to 
residue level. Pungi showed lower tota~ counts on high residue soils. 

lish population survey~ made before and after applications of 
..iUJE -showed no ·effect on· ·ush 4txcept for a decline in sailfin shiners. 
Arsenic levclB in streams were at 0.05 ppm !=hroughout the period. Oysters 
ahowed no increase in arsenic content. 

• Arsenic analysis of 16 &oil saaaplea from the grid showed only 
four samples with greater than i ppm, no sample• had more than 2 ppm 

• arsenic. 
·- . . _.. 

Soils at 48 locations sampled to depths of 3 feet Wfte analyzed 
for OnAHGB by- bioassay. Only four samples contained more than. 4 ppm 
ORANGE, Dioxin analysis bf the Beltsville laboratory of U. ·s. Department 
of Agriculture of eiglrt soil core& saRpled at 6-incb incrcmenta to a 
depth of 3 feet showed no dioxin present in Any sample. SenaitiVity of 
the analytical procedure was 1 ppb dioxin. 

. . 
. b. CPT Bcnnv Pate reviewed results of surveys ancl ani111al population 

studies on the grid test area as rolaced to herbicide residuea. Nost 
mane.ala were f~und near the permoent'wacer in the center of the grid 
ar~a. • • 

Six litters of cotton lnice (PcTctnyscus soasvoinus) bred from 
animals captured on the test grtd in 1970 showed no abnormal offspring. 

Population density studies of bc~ch mice and harvest -.ice showed 
counts ranging ~froa 12 animals/hectare on higl1 density/low herbicide 
l'esidue sitea, ·8/h~c:tarc on high dcusity/high re&iduc sites, 3/hcctarc 

8 
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on burned areas with low residue to 0/hcct~re on areas b~rren of vcge• 
cation: Control samples off the grid contain~d 6 animals/hectare. 

c . 1'on TI,:n-risC111 reported on greenhouse tests of plant spcCi<!S 
establf.sbmc:nt on soils w"i th high hcrbicid<! residues, using tomato, corn, 
and Bahia, grass. Toma::o 1,lants 02.hibitcd some drunagc but corn and P..ahia 
grau showed no herbicidal. Tesponse \lhen g-rown on soib with 111aximu,u 
herbicide residue obtained in 1970 from the trid area. 

Bioassay tests ~ere made with cucumber seeds on soils tre4ted 
with ORANGE, BLUE anc:i WHI'rE to which activated charcoal had been ~ddcd 
at rates of 1000 to 8000 lb/acre. BLUE was not adsor~od by charc<>Al. 
WlllTE was adsorbed or inactivated batter thnn ORA.'-GE l-:;len herbicide 
applications of 1, 21 4, and 8 gal/acre were Dlade. to suns. 

7. The next ·aubconmittec meeting will be held.at Fort Detrick, 
Frederick, Maryland on 8-9 June 1971. i~tification of attendance 
ahould be made with Dr. C. E. Xinarik, Autovon 23l-13S0/2io2. 

.. 
.-7. . ,i ~,... . • 

~~.:-,~ 1'1 • •~ t ..,-c.:.-;; -
ROBERT A. DAR.i1.0W 
·subcom;n1ttee Se~et.Rry 

• JTCGiCB (Joint Technical CoordinatinJt 
Crou~/Chc~ical ~iolo~ical) • 

. SubcOIDtlit.tee on Vegetation Control 

,.... - . .. 

..._ 

... 
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7 JaOIUlt'Y 1911 

TlUP RLPORT OF C. E. ~1UlA."\1K •ro /J..,'\S 
I MEETn,c~ iit C~itCI..GO 2~ oieu-mmt 1970 
; 
: On Mondny· evcnin3 11 tnaacin..~ on Chcmlcnl W.irfare tn Vietna:ll w.1s eponaorcd 

by the Co:-~ittec for Env~x-on;acntGl lnf.:,rr.tation.. -r.,c m:ijority of tho 
attendees ~,ere c.tu~ent hippi.<.Hi althou_:h .sono roGponoible ce1tabU.chment 
types w~ro al:io prcGcnt. Tr.c ~Oit't\:11 pottion of the ?rotir:-.u consir.tcd of 
a 111ovic r.,ade i>y ?l'oi. °Bu'tt ~ifi3ifer oZ .:~.e University of 1:onuno and a 
sh~1in~ o~ slides by ~i·of. ,\i:-t\,ur Westint of Win<l.lll Colle.:;o. •?rof. 
Pfaiffcr' s 111ovia \-:.l3 ...-.ta::cu:rf.s~t but his ~ccompanyin~ n:arrotion mu, very 

• ecuotion3l :ind pi!'ovac3tf.ve. Ui:. ~oncludln.~ r<lGGtlt which v,-:.:; twdty 
•np?laudod by tho auciianco \lc:\6 "Wo•vo sot to get that. blon~aty blank Ni,;on 
out of VictruHa." 

ProfoBSor lio.stinc, who wae tl10 Di.rector of tho ~\S Jlo,.-bf.cido Cot;:.ilaif.on 
1n Vietnaw. show~d slidos oi Vlotnm:r-dafoliation tccnos. At the conclusio~ 
of bi.& prcsoatction tbc c'to'll.-d attcsnpt~d. to discui;s t;,o mo-:.-al ond le~aliGtie 
aspact5 of our o~LnJ in Victr.G~ and ~hat t~ey IIIU&t do as activiste to ~~t 
us.out of Vio.tntm. On ono occaoion when Wcatint 111entioncd t:1&t hts li~l'ino 
ta:1jor e&c:ort \las ki 11~ tho iollovir,3 week at a loc..tion that ;i~stin& pic­
tured, tho :iudicncc appl&uded. W'nc:m cha Gtatcmcnt uas m.,c!a that dcfoliatioi\ 

Ip;:-ovot,::s ~"iliush~s oy ::he cnet~'l a racmilor o,! t~e ,a1.1d.1.e,nc.o .ou~ostoe ·th.at '-''1 

) I ro-cvolunto :that ...tera. ,Be B?t"cd_'thAt we••th• Amcrico.ns••aro • the enc:a,y. and 
:l:not the ""1.3, • • .. --

Followi113 the inaeting I had a long session ·wtth tho two ape3kors, aa offic~r 
~ of the Coir.adttee for Envtronmant~l Ioiomation and the edito~ of thoir 

journal, 11 Snviron..;ont". Inci~cntl:tallY, tho h.at wae paHed after tho forrn.tl 
aooting and approximately fl7S wo• collocted. ~ •1 • ; . . ,.~ 

·1 Tho Tuosday-aorriing seesion w:,s ~enact o}tDi:-:i'en.tlcy Glaes, retiring 
president of the Al-,..',S, who rcvio~ the h.tstor1 of tbe aerbici4ea in 
Vietnam within the "-'.\AS. . . 

I ' •• 
. Next, the Chairman of tho session, Dr. Kenneth Tbimonn, introduced th~ 

I apookor.o. It app'3ars th~t all meli'\bero of the COllllllission b..vo had or have 
f some connection with li.'.n:v~t'd. Dr-, T'niaann tautbt at Kat"Vard fot" er.any yoa~p.
f Dr. Me&oloon ia cu~~cntl7 on t'he staft. »~. Constahle did hio unG~rgraduato 

work there ond .aho t'ccdvcd hiB HD fro.12 lia,:vard. lio is currently on the 
ataff of 1-;arvard ..ssoci.ited hospltal. Dr. ',~sting .,uu, a Harvard uncier­
graduato and received his Pll'D at Yolo. 

Kenel&on described thl!ir activities in Victniltn and the suppoi-t that they hao 
rcca1ved~hile~ovcrscna. He atycasod tne crop destruction mission at Sont 
.1le in much the aa1:10 ~1:>nnel' at in his lottC!\" to htll>assudor ~nkcr and to 

• Gen. Abr.:cis. Ne 8tLcGscd tho offecco of dofoliotton on the lu~b~r tnJust~yt 4ad on the e1nnsr~ve f(!rests. H~ su~~c&t~d th.at defoliation h c~uf'iin3 
coo1atal erosion, ..Uc.H,ttuc:ti()(l os: m.:in&t'Ov~ forcots ia :1Hocti.nz f1-t-!l pu;,1&­
lottons, e1lthough Tscbirlcy reported tho oppoaita. lfo attrioutcd 

https://1Hocti.nz
https://forrn.tl
https://Cot;:.ilaif.on
https://pi!'ovac3tf.ve
https://hippi.<.Hi
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• ·ldcre~Ged fieh catchca to ' grentc~ -u50 of motorized flohlnt vosoalu and 
fia;bing ~t gl'eator dia;c~u,cos from oho-rca. 

Dr, John Constal>lo rcvf.e~d thcit" medical survey .and stated th~t rnthor 
. thiln 11okc n ,;urvcy of the cnttro countr)', they woulu vialcc an S.ntcnaiva 

survey .of onc1 provinco. ilc reviewed t:.:c Cattin3' o (!attl which tilowed. if .•
011:,tM.11.l, n. decrcacll !n birth d.::iccto O,\d Gtill btr~~1!:. D:, olin1i,1atln~ 
tho data froaa tho city ol Sait;oil, Con~t'"i.>lo :ah.owed .m o:,poaU:e trend. 
Jiio ot111 d:at:i oloo sbo~,~d a povsiJle 5% inc1·c.l&e in still birtas. lla wao 
good enough to stato th~t t:~o dnt~ ~ore ~ot concluoivc. 

Dr. Wcotint d'1elt on t~a of~ccts on fora~tzy. T~:Un3 uorry Flc.m:-~•o d4to. 
which aro not too ~a'!":liul to t!!c defoli.it101\ pro~r:un, 'WcGtin~ showed th.1t 
wa :lre dootroying 371 o:i: tao R'm 1-0 lu.:ibcr n~cdo por ,ye.Ar . . '.a,10 fact th:;:: 
they can . cut nl1 of t:1ci r ncod s froa tho <lotid trees · a11u not hnvo to touch 
a living tee for scva~al yeara wna not a:el\tioru.\d~ wl)oting also cliscuG~cd 
the mangrove forests.· • 

Tho ensuing discustio,10 ,-,ore quit,o briof bccnuna tbQ formal prasentotiono 
took up proctically all of tho allo~od.timQ. 

T'no fonul A.~\S·Cc&'Aiscion report will r.ot ~e availa~lc for sev~ral. U\Onths. 

Phlllip Boffo7 of SCiil:~rCE atafi oakcd lf I t:ould ca~e to r,ive hf.Q m.y 
coracu~nts on the C01"QUliOsion report. Time Qnd otho~ cor.e£derations diJ not 
pQl'lllt. aae- JiO-• COD1o'ff011 t , • 

DX', Dael Wolfo, for.r.ai:17 of tbe atnff·of SCIZ.~l, olno asked riy vievs. 1 
stat~d that Moscloon prcacnted a one-sided picture and that th-: other side 
n~cdod ~o bo heard. • 

~ . . .. . 
At thG afternoon G~Gsion wllich I ~ttCm?tCd to tape, ~r. Scovil"8 o,Qncd 
tho &ea&ion. vi.ti\. an .&nnou.ncomcnt from ct1c W~tito ltouso thot defoliation t 
OiOr&tion3 would'bc t~iajnotod by next S?:in& and th~t ·uotil t4an ho~bi• 
cides would b3 used only in 1Golated a~eas under VC control. 

-Moselaon continued his di'.;cusdon and mentioned sucl\ c~nts fro:11 tho 
11:11ch0ot mUitary authority in Vici:ncaa0 C:-:.at dofoU.ntion w.,s a. 1niacrnblo 
foilure. etc. llo discussed lin~~r onu block tlcfo11~tion and outicrop 
opcrationa. lnti10 linc:ar dafo11ation••4lo:l8 toe' iliJ•-ho stated that 
de<:roasc in o:11~usil<!s frcqu\lntiy wcrQ ·duo to ot,\er typca of militilry 
8ctivity. llila~a block d4foli~tto~ redu~cd no<ld for lar&• 1111lit4-ry for~c•• 
he attributed thie to unrealistic plannin3. . . . 

Prof. Bunn discuss6d thQ -1~;31 t13pocta ·of anticrop warfare and quoted 
frN tho Un:-;uo Convention and &ubnc<:ucqt pronounccfilcnta on tbc scorc;,cd 
c:.rtb policy. lte ft;>ODtcclly stotcd th.it to dootroy the crops and acrl.• 
cultural · lGod of civiliMns ~~a contrary to intern~tion~l law. In oo~so• 

~ qucnt diaeussion~ on this oubjoct 00 Stono was practically tried as a 
p war crimll'\-ll, •__ . . . 
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• • Con. Stono iavo an cr.callent ~apor on th~ us~ of hcTbicidcs in VictnDm. 

tt 1-103 vcr:y sbni lat' to the. pa;>cl:' th~t l prcpa~d for the AiaS mccttn~a 
loot Aus;u~t. 

Gen. Stone also attaclied Mcscl~on':; t·cp.,rt on tho £on:; Re cro;, dost:ruc.. 
tion 11isGion. Thoco CO.":".n10nto lu~ci been ;,,~·C!p.1rod b:,, LTC ~'b ••.::.nz, :•1/,J:,V 
Cbcrulcnl Officor. 

eon. Stone did an outctondin& job in on::~1cr1ng the crittec :ind rofutin3 
Ho&olson. 

J>r, T&chirlay did .an c-xccllcnt Joh in r~viouin:; tho citoxln pcol,1cm rutd 
• atntin& thnt thorP. is no hazo~d in uaing 2,'•,S-T ucco::din~ ::o ?rcsc:it 

a~provod procedures. 7ro~ tho p~octic~l Gtandpotnt o~e coul<l not 
ponaibly tot a hazardouD doca of dioxin fz.•0::1 tu:1n: ~•'••5•T at ti1e r .. tc9 
u&cd in the United States. 

Sna:ue!l Popkin, " soclologist, rcvicfl•ed o.f!ccttJ of borl>icicos on t.1~ li.fc 
in villlAL;Ots. Althou~h t:bcro is no i-Rtent to dc.Gt~oy ero;,i. of fricl\clly 
notivcr., tho cro?O ~i·a in f~ct in~v~rtc11tly C:Cot~oycJ on oec"::;ton. "i:':1-, 
~.l6i11\tO find it difilcult to undcrstana tbilC tbo.:»c Oi)Or.1tioi'\.O .ire not 

• d:lroctod 4&&11l&t. tl,<JQ. 

One lllCtlbor of tho ~udicnc~ ln~uircd ab~u: the Glo~e, Artzoon c~Ge uh~ro 
borb!cic!:::s wore OU!JpoaQd to h.:tva c:iu:i~ bir~h daicct.!:i in :a dt:c!t and a 
,~:it.. Dr, .'.rochi~lcy.-sct .,tho···r.~ ·st·t'~Lt;;lt••t:~to ~~o a r.oi::c. 'i'i1a 
'iuostioncr &1skcd wl\y no publicity w-10 tivcn tQ tll~ diGcovcr:, thot thio 

-~~D a hoax whon so much 3ivon to the original in~ccu~ntnpu~l!eity uns 

cla.i.111s. 

COftu""rODmn:in HcC:irthy 1.'l.,do some very brief co.,r.:ionta of no conr.c~.uor.ce. 
i!,;,u0vor1 he did st~tc t~t.lt vhcn ha vit.i.tc:! 1o;:t D ·tdck si'lvor:.1 aonths 
ftZO he as?u.~d the c;uc~~ion, "i:O-w could i'QX't Dctl:'ick .-cco=-:e.~.1 o;;c of 
2,4,S-•t in ·viotiimn ui::,out h~vi.n:;· first run · t:c:-o~olozi.colll a,ucfias'l" it-> 
oaid bo did not-rcc1Jivo--a "eotiofaetor:/' .. n~wer. • 

TbB tionctf.cs report on 2,4, .5•T eh<> Cl.ate up ·for di~cu:laion. D-r. T!\i1:1..'l1m 

stctcd tb.:it 11itlaholdirt3 tho d:lt:a fo-r £cva:-z:al ':OOntbs nas Ju&tificd ~ac..:iJt.-O 

t~c ~}:~rlr.icnto \,'Ote ;,oorly planned and t!io &i~fic::.-icc of t!\.? ~.1t:1 •:rorc 
not rocdily ~pp3rc~t. ~ -criti::cd th~ u~.:; o! t:1c_§j~n:c4uo-i>.1t-:lc:, l:iti:'oin 
()f mice t:1at noni,all_y produce· }07.. birt!1 nn°'-:iolli~o. lio nl.oo l':::.::~d i:h:;t 
if used properly 2,4,5-"l t-roalcl r,ot be .i ?~~ctic.11 ,1.1~a~d to o:.n Ot" vilci. 
Ufa bccuU3C of the low cont~at o~ dio:tln to wbi.ch th~y woul~ b~ ex,oc~. 
lia Bt.:'C!lSCd that 'in!t, i:u,olinc, !):.int or;~ othor liGut<i3, if drunk ina:.t.::~ 
of bcin~ u:o:ed as they "'-ara intondod udi;ht bo har,:iful but if used oa in• 
tended they were ho~..ilc:,s. • . 

tho by onlyIn tcn0rnl, nft~~noon 8~3s1on w~o atto~dod cbout SO ?CO~lc, 
~~out: 20t of wi,0.11 w~rc the prc::.a. Only &fJ,?roximately 10 attcndct1:. 1-1ora 

.td1,piar.--•ono of who;.1 tried to rc.. d a Pooplo to l'ooplc pC?3ca tr~c~y bu• 
•tl..·ccn llort:1 Viotriill'.i a":ld the U. s.--by•;lo1Dt;in:; tho ros;,cctivo ~ovcr~nta. 

• 

https://tionctf.cs
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D"riot tho luncboe>d 'btoak t ..,,'le; p_or.aittcd to sec a propo:;,md~ movio 
brouzht back fl"o.11 'Piil"h by Pt'of. PfioUcr. Slncc the fil;w "1.10 3S cmn, 
P(olffor btid difilculty in findin~ n ploco to ~ho;,, it. It W'23 finally 
&hown to me in tho c:ss &tudio. X :l:'ldll thYoe com.11cnto on it. (l) Tha 
defoliation :.ccno lookcJ i:ior<? lf.!tc Ii, t. d~.13::zc titan clu:oi.c:tl dciolt:at!ot1. 
(Z) Ruaponocs of pl.ints vho-..-n m.-iy have ie~n herbi.c1do rccponscs otnco 
thrrt ,,mo 1a-·h~t horoicides :,;ere ckvolopc..: to do .. (J) num~n .1nd :mimc:l 
t"(Hlponocs sh01o."I\ could not be eattl:'ibutc~la to herbicides since they do 
not: c.-iu::a such 6YfoJ?tOCU .:it: tile. rates used in Vietnam, C.Ur b<:~i>icldos €4N 

non-toxic to JMn and ~nir.t:lla. 

In 3cocr41, tlte facts ;,rcscntc4 at tho fo;."nlcll sessions were r.•.>t too 
different from what wa kno-~ ~nd cccc?t• T.10 conclu~ions t4~~~ fr~a thcu 
dif.for cl:lllDBtricolly b~ our oun. 'ibis is due to tha btaa o1. $CC~ of the...._ 
•~cokc~o. •; 

M attQnl?t woa made . to to~o tb~ afto~noo.~ seasio~. ~moQ the ta?OS ~~va b~en 
tr~nocribed, tho roporta. will be distd.butcd • 

C.. E. HD:ARlK 
Director, Pl~nt Sciuc~D Labor~tori~G 
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.. 

-. • ---- r 

I ' 

~ 

' ' 
I 

.•t 

- .. -

..... 

4 



- -

.._ . . . . . .. .. 

Dr. Herbert Scoville, Jr., ChaiTIRan 

Dr. Scov.11 le started thtt soss ion by rehdiug a White Hc~-e announcement 
that vegetation control operations were to be teminat~: by next spring 
and that 'the only authqrizeci usa utltil thRt time woul.c :emain vogeta~ion 
control around base camps and in retuote sparsely populJ~ed areas. 

Before the tape recorder could be sec up the first tvo ;•:)ints of bis · 
introduction were lost. 

' 3. What is the effect on the people of Vietnam 0<1:::: 'W& aro t"tYing 
to whose minds we. are t:cyin6 to win and who we ai;e tcy ;.:. ; to get over to 
our aide and 

4. 1Jhat are· the international legal aspects a_nd c :•:-;sequences of 
tho use of herbicides in Vietnam. -we have the Geneva : =-~·tocol coming 
up for ratification shortly and this .ia a very importc-:-::. ,uestion. 
What does the, what is the affect of our ooe of herbic : .:.:s•in Vietnam 
on the proliferation of this typo of warfare in other • :·~aa and also 
to escalation to this type oi cbe~ical warfare to lethl~ ancf more 
dangerous agents. Finally, ~ooking at all these toget:·. ; -;, wh•t are 
the overall consequences of the U. s. hoviRg ~~rcted o~: this ~ypc of 
action 4ver thc,years •on·~uch •P e~censive scale and w~~~ that preaable 
I think I will shut up. I have probably talked longer ~~an a chairman 
1a really entitled to talk v"t. ljiuce I am the chai.man -; :, on~ could stop 
111e. I think l 11ould like to ask Fred Tscbirley 1f he .._,,:,:.ild like to 
lead off. • 

,.. ____. 
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AMS Panel Session 
. . 

PM 29 Dcccn1~r 1970 

''Implications of Continued Military Use of Herbicides in Southeast Asia'' 

Dr. Herbert Scovill•, Jr., Chairman 
.• 

·-· 

Fred H. Techirley, Agricultural Research Service, U.S. Depart.aent 
of Agricu 1ture 

General William Stone, USA Retired, forme-c~y -~ .ACSFOR. 

··samuel Popkin, Department of Govoriwent, Harvard University 

George B\mn, Professor of I.aw, Univerai-ty of Wieconstn 

Honorable Richard D. _·Nccarth)'; U. S. House of Representatives 

Ma~~~!V ~~elson, . Depa~tlnen~ of Bio;?P.'J_HanaTd Univoraky 
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Two ycara ago at the MAS u~ctings in Dallas I ~poke to a group thdt 
was assembled O\\ my imp-r~ssi.ons of the ecological consoqucnccs of the 
use of herbicides in Vi.e tnarn nnd thott> discus_i;ions were rc.:stricted co 
the defoliatic,n program and had nothing whatsoever to do with the c,op 
destruction progrnm. Because 1 have alroady prcFouted JJr/ views on what 
I think the. ecological cffects will be $.nd since thE::a;e. ha~ bc<!n an 
entire 7 almost on entire mc,~ning devoted to this subject, there is 
haxdly any advant~ge to be obtained frOtll 'IA'/ goin& through that again, 
so what I would like to do as an alternative is to discuss with you for 
a few brief 111oments what we now know about a cont{lminant that occurs in . 
2,4,S•T. The work that t wlll be presenting ha& not ye~ been published 
so I think it will be new to most of you who are in this roont. 

'the problem with the contaminant i~ 2,4,S•T, insofar as general public 
knowledge• is concerned, arose on October the 29th lase year when a 
press release fro& tht office of Science and Technology informe.d the 
public tbat 2,4,5.-T that was used in a study by Bionetics Laboratories 
reaulted in fetal abnornaalitioa in experimental test animals.. Very 
•hortly thereafter a _question was raised a8 to whether this result was 
4 consequence of the 2,4,5-T itself or whether it \."a.Ii .a .consequence of 
a contamin.1nt lfhi.ch.was ..'known·•t>o ·o~u1· 1n·2,4,S-T. . -A subscquenc a.nal)•sis 

, . of the sample that was used by the Bionecica Research Laboratoriea 
~evealed that it did, indeed, contain this toxic contaminant at a level 
of 27 .± 8 ppm. The specific contaminant ~f which I spe4k is the 21 31 7,8~ 
~•trachloro-diben~o-par-a-dioxiu, commonly referred to as dioxin. 

Ypu wst understand that · there is a family of these chlor·inated dioxin 
compounds, but it ia the tetracbloro substitution which is fhc moat 
toxic an-d ·1a believed to have th'e most severe -dVCTSe effects. 

After it was learned that the sample used by Bionctic, did contain a 
high level of the tetr~chlo~o dioxin, represent4tive scientists of tbe 
Dov Chel'lrl.cal C011tpany and of the Food and Drug Administration r..et togeth~t 
to establi•~ so111e protocols for further testing wiLh 2,4,~-T to try and 
establish ~ether or not it was .the 2,4,5-T itself or the dioxin which . 
had a~tually caused these fetal abnorcu.li ties. EasentlaUy, vi thout 
going into a gte.at detail, what vaa round was tbat B pt'oduc;tion grade 
2,4,S•T in the Dow studies at rates ranging up to 24 ~.g/kg were not 
teratogenic in ~•cs. The Dow Chemical Company also testad the tet~a­
chloro dioxin on rats and found· there '1as no effect at a level of O. 03 
mg/kg but some. effect$ did becoCtO apparent at a level of .125 D6 /kg. 
So from their studie6 it ~as e&£ablisbcd that the dioxin ~as, indeed, a 
teratogeu, and a potent toratogen, but that the production r.rado 2,4,5-T • 
was not teratoaenic in rats at least in rat~s up to 24 mg/kilo. 

.... 
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The National Institute of EnvironmcnL:i l Health Sciences also conducted 
studies and in their studies on rats they came to essentially the same 
conclusion as Dow did from their studies but in further studies on mice 
the NlEHS studies sho\ot~d that at rates oi 100 11g/kg the production 
grade 2,4,5-T did rcsul~ in terata. I should say at chis point that 
the NIEJJS studies on mice were al 1 conducted by subcutaneous injection 
of the 2,4,5-T and the carrier was dimcthylsulfoxide... . 

It's of intercs t., too, tbat there' arc a couple of reports in the litera­
ture which damonstl"ate that DMSO, diJnethylsulfodda, itself. can be a 
teratogcn although admittedly at hlglaer rates than were used \when the 
m~o ~as used as a carrier in the NlEUS studies. So this brought us U? 
to the situation in which studies had shown that tQra~a vere uot caused 
in rats but they .were caused in high dosages in mice. Additional ~ork, 
of course, needed to be done, 

,._-
I would like to relate to you now s0n1e of the spacific vork that the 
Department of Agriculture has conducted to shed more light on this 
total dioxin problem. For those of you who are not yet aw~re, the 
tetrachloro dioxin is not a nice compound. It is an extrcaaely toxic 
one. The LD50 on guinea pigs, which so far as we know ia the most 
susceptiblo ~est animal, is .0006 mg/kilo, so it is an extre11ely toxic 
material. ·One 'Of· ·Cbe ··thtngs· that. we vatttt'!i:i 't'o knQ"il ·soon vas ·tbe relative 
level of thi• dioxin in various classes of pesticidal compounds. So, 
together with FDA we decided on a list of 18 different cow,ounds which 
thould be analyzed to deteradne their dl<iAl11 content and "'hal we are 
concerned with here ii the tetrachloro dioxin. 

On the basls of this survey with the phenoxy materials._o~t of a total 
of 79 cc>n1pouods, 53 of them had less than .10 pptn of the tetrachloro 

• dioxin; .5 out of 79 were in the· range froaf·.1 to 1 part perrmlllion; 9 
were in the range of·l-10 parts per 1Qillion and 12 were in the range 
of more than 10 parts per million. We also tested a number "Of chloro­
phenols and found cha~ there the tetrachloro dioxin occurred in 14 of 
those conipounda b\.<--C: always at a rate low&r than .10 ppm; .1 ppm there 
vas the limit of detection. "~-

In other mterials which we suspected might contain the dioxin as a con• 
taminant, we found none. So we did, in summary, in capsule surr.mary, we 
did find the dioxin in phenoxy compoands; we are not sure wh~tber we 
found it in chlo£ophenols or not because we were at the li•it of detec­
tion but if it was there it was less than .1 ppm. I might mention at 
this point that despite the fact that 12 of the 79 samples contained 
greater than 10 ppa of tbC! dioxin, that thes~ samples belonscd to one 
chcaical company which has since gone out of production of 2,4,S-T and 
our information to date suggests that the 2,4,5-T that is now on the 
aarket contains Qnc•half or lesa parts per aillion of the dioxin.. . 
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We were interested immediately, dlso, in how pcrshtcnt this coaipoond 
is in the envirorunant. Naturally, not enough time h.t3 elapsed so that 
ve can get a clear lu~ndle on this but as .soon as vc we.re fortunate 
enough t:o have Dow · Chemical Company su?rly us with labelled material 
we did ipsti'tute some studies on the persistence of this IDclteriul in 
soil&. We now have 160 c"lays data nnd these data sugscst that at the 
end of 160 days we can account for ~bout 9Sl of the dioxin that was 
put into the soils. Two different &oils lllcrc used, OM a Lakeland 
sand which ha!l1 a very low microbiological activity; the other ot10 a 
Hagerstovn silty lol:Llll ·"'hich his quite a high microbiological activity. 
In both cases, ho\lCver, we could recover about 95% of the mate~ial that 
had been originally 3pplied. So, it would appear at this point that in 
the soil the tetrachloro dioxin is quite a stablo ~ot1pound. 

We were also concerned about \olhethar or not p14nts will absorb the 
tetTachloro dioxin f~om the soils, and if so, at what concencrations. 
ffe used soybeans and oats as ~est plants in laboratory studies and 
found that of . the amount that was present in the soil, a snaximum of 
.161 was picked up by ~he plants. The maxi111UI11 concentration in those 
plants peaked at 10-15 days and declined thereafter. We don't know 
the reason for this decline--~ether it moved to the surface· and was 
volatilized or whether it was metabolized. We si~ply don't have chat 

:'answer· ,yet ·but· it -is -e -,.quaation .tha.t .we are worki~g on. 

It 1• also important to emphasize that in ~hese plant uptake studies 
it was nce~ssary to apply a VP.ry htsh lP.ve.1 ~f dioxin. ~y r.alculattng 
on the basis of the uptake of otheT similar organic cmnpounds and the 
epecific activity of the radioactive •acerials that we had at hand, we 
had to apply 40.,000 times as uuch of the tetrachloro dioxin as the soil 
vould·xcceiv~ by a normal agricultural application. By~a.nor~al agri• 
cultural application I am talking here ab9ut 2 pounds per aac. So we 
had to apply extremd1y high quantities simply in ~der to bo able to 
detect this material in the plants. 

lt 1e «lso interesting 'that even though it was possible to detect tbe 
8111411 a1110unt of ffl4tcrial int~~ fe?iar portions of the plants, we '-· 
carried ctsese plants through ·cu aa..ldrity but in no case were we able 
·to detect •the dioxin in th9 seed., either in tho bean of tho. so3-•bean 
not in t~ grain of the oats. 

fl' 

We wre also interested in whether or not the compound, tetrachloro 
dioxin could be photodcgradcd. .ln laboratory studies under a lar.ip with 
an cnl'lsdon of 310 nonomctcrs we found that the half-life of the tetra• 
chloxo dioY.in va, about 3~ hours. Jhis ~as in a 10Cthanol solution. 
So, it is photodcgradod gulte rapidly und~r those situations. 

We a)go pu~- s~ of the -tctrachloro dioxin into methanol, scaled it in 
a111p0tllos and exposed it to sunlight. ltaro a.gain the photodegr1td4tion 
occurred quite 1.·apidly. • 
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We don't have real good inforination on just vhat the situation is in 
vater, "'e arc rc.isonably confident that the pbotodcgrad~tion in wate-r 
is not as rapid as it is whon in methanol solution so we arc still in 
the proceso of attempting to dcternainc in. a fairly precise :i•4lnncr at 
least boll quickly one •ight expect photodogradation to account for or 
to degrade some of the material that would be. introducted into the 
environment under natural· circumstance~. 

In the laboratorv studies w~ have shown that the tctrachloro dioxin is 
degraded to tbe trichioro and this haG been proven by ia.1s6 spectrometry 
studies and we assuma chat thore is further decblor iniz.uion down to the 
di• and the 1110nodioxins. It ie only the tricbloro dioxin which has .been 
definitely established at this point, 

We were also interested in tl1e 1110ve11ent of the totrachloro dioxin in the 
soil. Again in l&boratory studies using three different soils we were 
able to establish that tho compc~md is eseent:ially iagobilo. This was 
true even in a soil such as -uaglaJU[ sand whi,ch is •~uc 951 !§nd. This 
is quite surprising and I am not sure whether I am completely ready to 
boli&ve this as yet or not because one would think that siQplY, by mass 
flow of a large amount of water that some of the dio~in would carry Vi.th 
it. However, the laboratory studies don't suggest this. But it is in­
dicative certainly that in your heavtcr soils the movement of this co•-
9ound i$ going to be restricted to .the .su~tace layar of soils. This is 
important I think> because if it is restricted to the surface layers of 
soil then it will be less readily picked up by planta. On tha uth~r 
hand, of course, it is the surface soil which ia subject to erosion and 
thereby thia material might be moving into the water courses. • 

. . 
J'rom the work that we have done, .we don'tt let me say 1, I don't feel at 
this time that-the possibility of ingestion of an adequate ar.i6unt of 
dioxin to·cause-.damage is a very rear possibLlity and I say this for a 
number of reasons. One of these is that the cuz:-rent ~roduction of 2,4,S·T, 
insofar as we are aware, and I think we have got a good handle on this, 
the current production of 2,4, S•T cont~ins cme--half or leu PJ>l11 of the 
tet~achlo~o dioxin. We know that pbo~~t~iradation occurs; it is faster in 
methanol than it is tn water but this could very well •ccount for some deg­
radation in the environment. 0 fle know that plants will pick up the material, 
but only a very small amount/it, less than .2 of 11 of the tetrachloro 
dioxin present in soil was absorbed by~planta and it did noc accumulate in 
tlie plants, It built up to a peak and then that peak fell off. Again, ve 
don't know just exactly at this point what happened to tbat--whether it 
volatilized or whether it was meta~lized. It's important, extrer~ly 
i~portant, I thin~, to know that the dio~in did not occur in the seeds of 
the crops that were gTown to 111aturity. And lastly, I base the conclusion 
that the possibility of hazard from the dioxin is a ramote one is that 
tcrata have occurred in test aniraala only when those test anir:aals were 
subje.ct to 1n&&a1ve dose ■• 1.'here is a remaining question that n:.ust ho 

https://subje.ct


•. . 
,· 

·Tschirley - continued 

n~swe;ed and that is the possibility of the accumulation of the dioxin 
in fatty tissues. tts che~istry would susgest that this is a possibility 
that wuld ha.ppen. Qt, the other h,:md, there is no n.roof aithct one way 
or tho other that it do<..s not accumulat<h:.. The evidcnco that we have at 
h3od now.ia entirely circumstantial, s~condnry and one can argue either 
way_• . The pure and &impl~ fa.ct oi the ' matter is that at this point we 
don't knov so \fe do have to find out wbeth..er or· not the tetrachloTo 

.dioxin docs accumulate in fatty tissues. If ir does, there are, of 
course, problems. 11 it does_ not, then this is the other side of the 
coin. . : 

I think I wi11 •top now. Thank you for your attentio~. 

. 
Chairman: Thank y,;:,u very aicb. We can have queations at the end. 
General Stone. 

... 
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GencraI Willi4~ Stone 

Vith Dr: Scoville' s pe't'mission, l am going to really glve what amounts ­
to two &llort· talks. 1-·1rst o.f all, ap;>roximately 10 minutes that 1 
prepared of a ratbcr formal tlllk on db-ectly what arc the military 
uses and·utility of herbicides in Victn~Q and'l would also like to 
give about 10 minutos talking specifically to.some of tne points that 
were raised by Dr. Mesciaon and his group tbis morning, not contesting' 
the validity of what was s4id this morning but adding polnts to them 
which, . from •Y point of view, do chan&e the conclusioas that one should 
draw from what we heard this . morning . 

. r 
Jtowever, in. ke~ping.with Dr. Scoville's plan for this discussion, l 
will discuss first of all the military utility of .herbicides in Viet­
nam as tl1ey hAve been employed . for defoliation .•nd for crop destruction. 

In VietnaDl because of this dense vegetation and jungle-like terrain it 
is difficult to observe the Ql\emy ind this eertainly is a capabllicy 
which is essential to any lllilitary caP1paign. Herbicides off~red a 
method of overc011ting this most important obstacle by defollacing vegeta­
tion. In addition to selective crop destruction we have been able to 
hurt the enemy's ability to live off the people and the land. Defolia­
tion of the thick undergrowth along highways and canals has been credited 
with saving raany lives while reducing the qppor.tunity ..for as w.-.u as th~ 

· .c:ffectiVcL'•1:~=i of amoushe,;. Silnila,;l:y, the defoliation of protective 
• zones ar·ound our base camps has significantly reduced the incidence and 

auccess of surprise attacks. The defoliation of enemy supply trails and 
infiltration routes as well as his base camp.area& ha& enabled us to 
observe his •ctivities and alert us to bis moveinents.. . . ,. . 
CYop destruction1 although a relatively small part of th~ rotal effort, 
approximately ~Ol as we heard this morning,....has been an impor'tant adjunct 
to the total ~erbicid~_program. There are many reports fr011 VC and NVA 
defectors of the impact of food shortages from crop destruction in remote 
mountain areas. In many i~staaces the ene~y has had to divert a major 
portion of his Jl8npower to the transportation and growing of food for 
their own use, Crop destruction is now confined to arQ&4 where there is 
no known native population not under the direct control of VC or NVA. • 
In any larp-scale operation involving~many variables and particularly 
in a wa~ which is constantly changing such as we have here, it is 
extretnely difficult to obtain quantitative data 'Which then can be used 
in a clear -cause and effect type analyais.as we would like to determine 
a benefits versus cost ana~yais. 

As a scientlfic body the MAS ~■ould certainly like to see good base line 
or control data as well as an up .. co-date analysis of pros .ind cons. 11: 
does not exist up ~o this point in time. We, too, in the ailitary would 
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like to see this analysis And data, But is is,cl~ar, howovcr, that 
eapeciatly to the mi.lita1·y n1.1n on th~ ground• and there is e,ancral 
unanb,f.ty on chis, althou1;h not lOvl, that the u:.<: of ho-.:bici~c!& in 
Vietnam ha6i in many instances saved lf.ves. .A !though, ~gain, "'e have 
no specUi'c number to 0ffo1·. Com:nandcrs .:,t all lcvols attest to ·their 
e!fectivc:n~ss when properly usedi whi ic r<icor,,ni:tod that tbuir use haf> 
been controversial 1n tP.l'.11\S of ecological ciice ts anJ more rect-nt ly 
the possibility of there being tcr~togcnic effects~& well. It was 
because of this latter ?OSsibility that tho Deputy Secretary of »~fen~e 
last spring, April~ susp~nGerl the use of ORANGl rcndini obtaining 
additional datil which would clear the a.gent. ·This h.lls not yot beon 
posaible. In 1968 the ,\mcrtcan Emhauy .in Saigon spon:'iOt:ed o de:.tailc~ 
review of the- herbi~ ide program with p.1rti cu l:ir cr.irlnasis on tht, econor.,ic 
and soclo-polltical aspects. The review found that the defoliation 
program work was worthwhile, stated that the Nilita_ry vr.lue outweighed 
the kl\own adverse effects as of.that point in time. itowcver, as a 
result of the rovielil'., improved co,urols were institutoci to rtiinimi?..e 
the accidental sp-raying of rubbet' t~ees nnd other crops \ihich ba.d 
occurred as we again heard this morning. These improved controls reduced 
South Victna1neso civilian complaints of damage to friendly cr~?S fro~ 
sosoe 30 a •ontb in 1967 to 3 a month by early 1969. 

By way of comparison, it is interesting to note that in 1965 tbcre were 
259 cases of heTbicide d~ift·daMga to c~ops in North Carolina nlone. 
Investfgation of herbicide claims in Victn~m revca1~ that rn~ny f~rtill:!rs 
have submitted a claim Wh\?ncver they saw -a spl'ay air<:xaft in the area. 
Frequently these aircraft were spraying insecticid~s and the alleged 
daaaage was caused by insects, plant dise.ase, .or some other cau&e. Fo~ 

. exallple the very wide sRread use .of malathion-as again we heard this 
11\0rn.ing. 

,.. 

The most recent study that I have seen on the military effectiveness of 
defoliation operations was conducted in thc_tate 1968 by }1ACV and pro­
duced evidenc& frosa both intelligence sources and after-action reports 
as to the effectiveness of herbicides. I ~'Ould like co cite a few 
examples that are in th,~_~p~rt that have also come up aubsoquently . 

• •• • •• ' 1 • •• 

First of all, the banks alottg the two -rivers in the An Xuyen Province 
were defoliated. In the year prior to the spraying there had been 5 
attacks of river boats, but none in the year follmling. vc tactics 
changed from attack of boats and military and civilian facilities to 
harraaament accompanied by a decrease in the intensity of the ac~ion. 
Ve believe that defoliation was •a signif!cant factor altho\tgb we certainly 
cannot say the only factor bl .this ..~_l1anging tactic. 

Second, a long the ma.jo'l' bichway in the Ki.en Hoa provi.1ce an .uca of 14 
kilometers long "'~s dofoliatcd. In the year prior to t:he d~foli.-.ltion 
there has been 145· VC-in:ltiat.cd actions. In the ll months foll<JWing 
defoliation there were only 46. After defoliation thc?rc w~s also an 
abrupt ahift in VC·tnraetins ~way fxom civilian objectives. 
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Third, defoliAtion does ald visual reconnaissance. Air Fo~ce forward 
air controllnrs and Army aerial observers as well hav,, discovered VC 
base camps nnd major su!')ply routes in dcfolia.ted areas that have vrc­
viously been undetected, 

Fourth, helicopter dcfoliQtion O(ll!rations were conducted in ~id-1968 
against suspected infiltration rout~s ~nd zort~~ and rocket sites in 
the vicinity of Plciku Cjty. As a result, ae~~al observation was 
possible and Pleiku 4id-not experience any •ortar or rocket attacks 
for o~eT a year subsequ~ntly, • 

• 

Fifth,. a portion of natf.onal l?ighway. No. 4 in the Phoag Dinh Provin1;c 
was ~efoliated in June 1968 after~ series of attac;.s atainst CVN 
convoys and · troop ~vcmants. The a-cea cons is tcd pri:::.iri.ly of coconut 
palm and banana trees chat had been abanrloned !or several years with 
vegetation so dense that ti,e convoy security o lcruencs \lere unable to 
see into the undcr~rusn. It required three companies of region.al and 
popular forces and an armored cavalry·troop to secure the· target prior 
to the hclico;>tor spraying. Aiter ~r.l• . •. 1,.i.on and for the remainder 
of the yea~ con•oys used the highway .two or throe times a week without 
harrasssacnt or attack and only one platoon ol popular forces was 
required to provide local security both to the nearby homlet aa well 
as to the high"ay. ' 

Sixth, the defoliation along the main shipping channel through the 
..Run£ .f;4t, which . 1fe saw ·several· al-i'des ·of in ·0r. Meselson 's •pre-sent.. tlon, 
bct~cen the ocean and Saigon helped to deny .protective cover to th~ 
enemy for the ambu&h of the slow moving merchant ships and the u. s. 
Navy vessels which were so es6ential to our operation. Use of defoliants 
has unquestionably created some proi>lems with the South Vietnameso civilian 
as we have heard this morning and we will hear more this aftirnoon. Thia 
is as well as political probleJ1LS · here at home and until very recently 
very clearly in the military vie", and in th~ view oi the U. $. Emb~ssy, 
the benefits have outwcigbed the potentially adverse .effects. Not only 
have herbicides assisted the military eifort b~t they have been one of 
several factors benefiting th~ 1~~1 ~~onomy in many aroas by opening 
roads and canals whtcb had "'been u.1tJ\!r enemy control. Many farmers are 
now able to take their products to market vithout paying a tax to the 
VC or vorrying about ambushes. •••·••·• probably the fact that we b.~e 
conducted defoliation has been one of-the factors which has enabled 
this to come about. 

In 111any sections the dcfoliat~d .areas along roads have bean cleared and 
used for farming. Rather than hinder.ing the saaail farmer in their 
attempts to improve ~h~ir lot in soino a~eaa dofoliationt in conjunction 
with road clearing and road building operations, has opanad up new 
aarkcta and new opportunities. 
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1£ you. will i·~call, the Sc.crc.tary of Defcmtc before tl'.e act was pc:.ssed 
supported th~ recent legislation l"c<iuirin; th<• Dcp.art;.e •..: of Dcfo~:.3i? 
to contract vi th the &\.atior.al Acodc:ay of Science~ for su:-vcy of t:.:! 
ecological effects of our o-n use of hcrblci~ns. la~ sere that cs 
arrangc111cnts are completed Yi th th•.~ Mtion:1 l Ac.tdemy, .-.r...i they arc.• 
underway now between tiae ~=ationa l ,\c.1c!er.1y and the Dc;,u:- =::.~:;t 0£ tc:unse, 
that the services at all le\1efs will fully S',Jp?ort th!.r. study. 

To date, we in tl1c mil!cnry be liovo that our 'use of h<:r?! cides h.1s :ll?t 
created any p,.?rr..anent ccoloitcal dar.:.igo of UilJ signi.f:c:.~ce in V~a:::a::. 
I personally still believe chis to be tne c.isc l>ut r<•c :-~:\iz.e that ~ i: is 
clearly a debatable point. I do hola, howev~r: th.u t..:_, ?oini:s a:-~ c~~&r . 
and must be accepted. lleroicidcs have been r.d li tar i l :: l:Seful an.'.: ::a,.•e 
also saved·maily liyes. For exam?lc, during the i)c:ric-..'. :7 }!arcb -=~ i il;ril 
1969 Professors Pfeiffer and Orian~ of the Socict1 i~: s~~ial Re~:~~!i:~lity 
in Sciences visited Vietnam to survey the d.tL'k"lge ·c~us.:: .: :;.:-· tho he=:!.cica 
program. They did find some ecological cl1ailg<:.s and cr,i'::-· arc gon.?:-i.: 1:.­
o;,posed to the program but in ~ pres-s interview in ~c~ Yo:dc u?On ::.air 
return~ Professor Pfoiffer observed it was co::t;>lctcly ~~T~alistic =o 
ex;,ect ailitary commanders to •bstain from defoliation ~~~r~tions. 
T"aere is no Guestion about it he said, thoy do save ,\:;-~~ican lives. ~ 
a 65 mile jou-rney while on the boat from Saigon to tlli: s~a· he saic •.. e 
scarcely saw a living plant. He ad~ed, however, that nid the v~si:at~c~ 
not been destroyed, he and his companion probably woulc not have :-c::ur~ad 
alive. 

This concludes the formal part of my talk which is in the handout 4nd: 
would like n°'4With Dr. Scovillc 1s ·and Dr. }:Csclson 1s re.~iaaion, :~ 
address several points that were raised by or-. Meselson and his s~;?o~~e4s 
in the.study which was recently ~ompleted. ,. 
First of 11 ther~ is the question of what was t~e po~ui2tion der.s~:y !~ 
this pa~tieu~ar target which is the one th~t he had tne·nuQber ot ,!c;c4es 
of. As the maps did show and was certainly' true, a 1.:-;.~ :-.Ull'~r c: G'!.."~:1-
ings, snaall hutches or huts~ as they are called, iri th!~ area. T:-:c ::.a~ 
which he saw vas dated 1965. ~•q,r; 1.'(wised as of 1965, wAs based on .::.::1s:.ier.. 
ably older French data. ~~~•~as no question at one ,vine in ti=~ c~e$e 
huts had been occupied. 7>1" beliefs of tile 203 Con;nit:.ee 1.-hich i~.::ud")·-­
per.sonnel from the State Depart;nenr, COkDS, t;SAiD, a~ ~:c~~ as- the 
Dllitary at the time this target w~!kapproved, was tha~ t~is taraa: · ci, 

: in fact contain 8 or less i)ersous por kilon-~ter which !s"che 

.... 

• 
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Tho rC111aindcr of General Stone's talk ~as not toped but the following 
notes were taken: · 

1. The populntion ""9 reported by CORDS (1) to be 8 pereone/~2 
or lea.a; not th~ S-6000 repo~tod by M~selson. 

2. The huts wore unoccupied, · Thi& lJ V,C. territory. 

3. The old rice ftelds were put back 'into cultivation - obviously 
by the v.c. 

4. n.e bo:nb craters were made by 8•52's and not by fighter aircraft 
during fire suppr~ssion ~i,ssion. 

5. A costm· directive adronishes the enemy not to fire on aircraft, 
excc2t de.foliation aircraft, 'Ihis proves that ·c1cioliation has been hurting 
the V,C. 

6. If the inhabitRnts are...superstitiou.s and moved bccnuse they 
thought evil spirits destroyed their crops in the August 1970 spraying, 
as Meselson reported, why did they not move in April when.the saue area 
had been sprayedi That target has been sprayed repeatedly for the last 
eeveral years. 

Saauel Popkin had been in Vietnam for soiie time making a study of 
the villages of tliat country and the socialogical changes brought about 
by the war. Whe.n Dr. Mcselson learned that Popkin vas conducting 
interviews with natives he asked Popkin to get information on the 
effecta of herbieidet frpsa the fatmars. 

·.The fir•t part of Popkin• e t•lk was not taped, 

.. _ 
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