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VETERANS ADMINISTRATION

DEFARTMENT OF MLDICINE AND SURGERY

WASHINGTON, D.C. 20420

July 14, 1978

IN REFLY
ReFLi v Dy Scheper-

MEM BERS OF ALVISORY COMMITIEE ON HERBICIDELS

Pleasc review the attached draft of the minutes of the mesting
which we held on July 7. Please refurn your copy with suggestoed
changes marked on it,

Ve did not have a column for your degrees and your title on our
sign in sheet, Plcase accept our apologices if we have accorded
you the vrong degree or title and supply the correct information,

After the comments hrave been recelved from you we shall prepare
a formal wversion incorporating vour sugzgestiens and covrections,
I way have misscd sowe points while perforailng my dual role of
chairman and setiba,

Plezse also ind.cate your preference for the date of the next meeting
by eircling the appropriate day in Scptember on papge 7.

The appendices .ire net included at this time, They will be attached
to the final version of the minutes,

Gerrit Schepers,id,

“To carc for him who shall Lave Lo ihe oatile and for Biwiien  end e orphass. - ABRAD AW LINCOLN
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MINUTES OF HEETING OF TDE VACO ADVISOURY COMMITTEE ON BRERBICIDES
July 7, 1978
. 810 Vermont Ave, NW
WASHINGION, DC

1. Attendance:

" Mem _bers:

Gerrit W,.H. Schepers, MD, Sc.D, , Medical Service,VACO, Chairman

Richard Levinson, MD, Deputy ACHD for Professiconal Services

Viliism J Jacoby, D, Director, Medical Service, VACO

Johm J. Castellot, h-, Deputy Pirector, Medical Service, VACO

Lavrence liobson, M.D. Ph.D., Deputy Director for Resaarch and Development, VACO
Charles Peckarsky, J.D., Director, Comocasation and PeSzon Service, VACO
Abraham bury, Ph.D, Consultant to Medical Service, VACO

Ben B. Holder, MD, Medical Director, DOY Chemical Company - Midland, MI

Philip C Kearney, Ph,D, Office of thc Secretary for US Department of Agricu ture,

Walter W. Melvin, M.D, Sc.D., Professor of Environemental Health, Coloado Stz Uniy

Carolyn Offutt , Dioxin Project Manager, Lnviron_mental Protection Areacy

Donna Kuroda, Ph.D. , Environ_mental Protection Agency  /_smental Health S:ience -

Hans Falk, Ph.D., Dircctor, Pesticides Division, Hational Institute of Enviraoe /
Ciprieno Cucto, Ph.D., Director, Pesticides Frogram, Kational Cancer Instit.te.
Joseph A Thomasino, MD, Aberdeen Proving Grounds, US Army , Major, MC

Marijorie Williams, ¥D, Director, Pathology Service, VACO

Johan Bayer, United States Airiorce, Oifice of Surpeon General, Colonel.

Visitors:

ltank Spring, Representing Congressman 5.5, McKiamey
Jim Michi , Representing Senator E. Kennedy

2, D¢ Schepers introduced the mem bers of the committee and explained
the manner in which it came into being. In autihorizing the com mittec
the Chief Medical Director required it to explore the rollowring:

2) The potential advers:cifects of defolizants on the lealth of Vistnaw
Vetersns, including the symptoms and sigma 2sgocizsted wvith those eiiects,
b)_Methods for diagnosing and treating the adverse health effects of
defoliants,

¢ ) Approaches through which the VA might attempt to discover the prtvalencc
of the adverge effects of the dafoliants on its paticnt pepulation,

The CHD further expected the Committee to accomplish its task witnin one
year , t¢ prepare iatcrim reporis and a finzl report

Dr Schepers outlined the manner in which VACO becema involved with the
herbicide problem since Mavch 1978 and the steps which bave been taken,
About 500 claime have been lodged with the regional offices of the de_part-
ment of veterans lenefites., An almost ecqual nuwwer of Vietnam Vetoranc

heva aleo applied ror medical examinntienr, Since onlv & minewily of VA
liealth care specialists  4¢ conversaut with the discipline of toxicoiony

a brief brochure { Appendix A ) was prepared and sent to &li haalth core

LR ]



HERBICIDE COMMITILE MIL LS
Interim
facilities/velephonic and written orientation also was provided for these
HOFS concerning the adminittrative aspects of manazing veterans who
claim exposure to potentiolly toxic chemicals, A final version of this
dirvective is currently being reviewed by VACO departmental chiefs, A
copy will be mailed to the mem_bers of the committee, Because of the
many inter-service problems which have arisen the QD also created a
VACO Stecoring Committece, The steering committce sent the questions
" listed in Appendix B,

3. br Levinson reviewed the pergpectives of the Office of the ACMD for
Professional Services concerning the herbicide issue, He pointed out

that the V4 has traditionally managed only discases of biological origin
and that it has only recently become involved with diseases of environmental
etiology such as radiation effects, asbestos exposure and now herbicides,
Since VA professionals are relatively poorlv informed concerning these
environmental health problems( althoush not necessarily more so than is
the general health care system in the USA ) the need for ed.cation of the
staff is apparent, Education of patients is eguaily important, the more
particularly because environmental diseases are to a large extent pre-
ventable, The“may be specific areas which will require wore research, and
perhaps research which the VA should spensor or accomplish, The deliberation:
of the committee should address thesc issues.

4, Dr Dury provided highlights of his revievs of the literature on herxbicics:
end promised to provide a written sumiary, lle refegrred to the work Captain
A, Young of the USAF has doue to summarize the numer ous publications, This
report still is being evaluated by the USAY pricr to its release. Dr Dury
reported that in both axperiments with animals ord edperience with human
subjects accidentally exposed to herbicides short term toxicityeffects

are on record. There is considevable dignoreemont concerning long tern

or delayed advernshealth effects. Both the dos:gve znd the duration of
exposure influence' the severity and type of health effects elicited in
animal experiments, Little is known sbout the adjuvant ormotralizing

action of mixtures of herbicides. Heclth effeets have been recorded for
aninals and man with respect to swaptoas, gross puatholopy , biochemical
responses, histolopical chanzes, The best infurmation about human subjects
devivee from the DOJ cxpericnces with inadvertcent ciosunes, Other indorvu-i oo
is suggested by the®Bt Louis borse Ffarm accidont snd thehlabe Arizou:
event. There is slight ev _ddruce thac dioxin and perbaps 2,4,5-T may induc:
teratogenesis and carcinogenesis in exnerimental subjects of a limjted
veriety, There may be receptor sitec inhibition sothat delayed indirect
effects mav becom: possible, There 15 no recerded evidence of this for man,

5. Dr Holder pointed out that it is jwmporiant te distirnpguish between the
health effects of individual herbicides, Chemicels with closely similer
nanes are not necessarily éﬁa;ble ol the same biological action. This is
siectively true for tue dioxing, of which there are many variants, The
hivher civlorinate i dionins appear to be more txﬁn than the Jesger chleotinztod
mojetias,. Some of the misunderstanding abeut the toxicdty of dioxin stem

from failure to differentiate one dioxin type frow another, For the Vietnc
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War herbicide issue only TCDD proper ( 2,5,7,8 tetrachlorodibenzo-para -dioxin&
is of relevance., 1t alsco is important to realize that not all herbicides
contain dioxins a.d when prcsentthe dioxin is rot always in the same amount,
For 2,4,5-T supplied by DO? to the military during the Vietnam War the
concentration of TCDD varied from zere to about 50 parts per million, No
2,4,5 - T was made specially for the war effort. The herbicide was standard
grade osgricultural production. Since the war, chemical maufacturing techniques
have improved sothat curvent batches of herbicides tend to have very wuch
lese dioxzin than was originally likely. Most of DF!'s/experience with human
subjects and much of thetoxicology work on animals(adverse) goes back  ma-v
years, DU has been studying these herbicides for the past 36 years since
the chemicals have been produced for apriculture since the early 1940°s.
The main human experience involving serious ewposurc leading to symptom
production commenced during 1965 when about 60 employees received excessive
exposure at one point in their factory. These all developed chloracne.
There was no lost time, ALl recovered completely, except that two individuai
ratioticaLﬂevnlonnd gsome depression, not necessarily attributable to the chemical
axcessive/exposure, Nofearcinogenesis has been cbserved, but the compauny is still
adopting a guarded position on this issue since the embryonating period for
chemically induced cancers may be longer than ten vears, The acne may have
resulted as rmuch from oils and inadequate hygienc as from direct chemical
action of diovin., The ewbrvonating reviod for chlorecne ranged from 6 to B
weeks after exposure, Hot all ewplover:r developed tnis symptom, Other symplrs-s
were not cbserved untess there wos econcvrrent chloracae, For this reason it
seoms doubtful whethey Vietnen Llar veterans vhe nover developea chiloracie ad
the time of exposure in Vietnam will now develep swinntoms, Dr Holder also
expressed doubt about whethey thiere wae opv TODU exposure in the Globe AZ,
St Louic.’™D or the Sevesn | Troie oo SLrnpnes, vitich 2re so cften quoted
8F e 0 the vaiclul consequences d:oxxn cunosure, In response t:
a quastion by Dr Cueto, Dr Holder “1?3rmpd that DU is looking irte th2
possibility of delaved effcets on fertility and teratogenesis, k-arsoyn:n-
studies and reproductivity studies are being conducied.

6. Dr Falk has had congsiderable experience with animal experimentation , L
no direct involvement with human subjcects, The chenical formulation of
types of herbicildes determines to & larse exteat wacther they ave wmorve or
less toxic., The position ¢f the chlorine atom affccir tonicity and so duan
vhether one donls vith the acid or the ester formuiation of tihe herbiclids,
Some of the experiments with animals which vielded terato_ senic and carcivoe=
genic results swere conduzted with esters, Similar results have not been
prooaccd by means of the gcid formulations, ln the Asent Qrange the 2,4-h sn
2,4,5 ~T were acids, Tue rate of Dlodv"raﬂﬁatloﬂ of the herbicides is alsn
afiected by whether the herbicide is an acid or ester, Dr Falk attributed
some of this information to lr Dionne Courtney, He will summarize his obscrrations
and send these as & supplement to the minutes,

. o

7.0y Melvin said that mention frequently is made of the Globe anl St Louis
deg, about which there is some doubt{with resnmect to the roie of

div:iny whereas a much beiter documented evenr accvrred irPurcr Vircinie

during 1640 in which 228 persons werc relatively nrarsly exposcd to herbic::al

cheonmicals, Ihis included factory workers and theiv familics, duch of the
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material was carried home on the clothes of the workers sothat their wives
and children 2lso were exposed. Most bec_ame seriously £11, with significant
veurological symptoms and chloracne. There were no degths, All recovered
symptomatically eicept iov the chloracne scars. Although this group has
survived for more than thirty years,epidemiolopical data have never been
derived from their individual health experiences, Since the pop ;lation of
West Virginia is relatively stable, it may be rossible to trac: wmany if
not most of these individuals They would constitute a valuable sourcc

of guidance concerning the remote offects of herbicides on lLimnan health,
Dy Melvin also dscribed some aspects of an industrial accident in Rotterdar,
Retherlands, during 1963 involving the exposure of a t least 10 individuais
Since the Dutch governrmont maintaing relatively pood public health records
it may be possible to trace the hea’y n histories of these individuals,

Dr Melvin also worked with the USAI during 1970 in connection with the
disposal of millions of gallons of AEEﬁﬁofange. About 200 AF employees
were involved with the dodrumming process. Epmg if not all probably made
significant contact with the chemicals, It mcy be werthvhile following  up
the health histories of these :ndxv;duals.fzbr Helvin further stated that
it is his iwopressijon that the acute biological observations reported after
éxposure to Acent Orange ( aniral and human) cre due to the 2,4-D ayd

the 2,4.5~T tiemselves and not to the dioxin, ihe occurence of symntoms
sﬂof—ly after exposure to agent Oringe thercfore does not al"ﬂiTY that
gionin exposure neccssaryly heag eccurred, but only that theve had Dobt:
eXPOSUTE ;q,{,ﬁ;&_and or.2,4,53~T, The cutaneous reaction ( &ulgiacna )
F1co does not correlate nrecisely vith the intensity or duration ol ox-
posure to the herbicides. Often indaviduals vhe hove bhad mindmel ouposure
will show more chloracne than otheys knowm to have had siguificentlv morce
cxposure, Individual susceptibility, personal Lygiens and other factors
may be significant detervdinants of health effects,

8. Dr Rearney described the involvement of the department of agriculture
with the same herticides which were used in Ageat Oranse. Thevy of cource
have regulatory responsibility for other heviuicides too. Lecentiv the
department has had a flscd of letters of inquiry, protesc and complaint.
Mach concern: the fear of residents in forrested area of the US that the
usc of herbicides and pesticides spryed frea 1ow flying aircraft may

excrt health effects of &«» undesirable kind cither throvsh direct euposure
ox throuch the herbiciuss entering the ccosystew. Althouplt Lhe present
acgessuent of the USDa is that these fears avs groundless, paged on the
kriown informacion concerning the biological aciions of hexbicices and
paesticides, thsz departrent hag never-the-legs created a moedical team wvhich
will systematically exenin persons who claim that they may have been .

significant)y expos:¢d to these chemicals, Dr Sheilon Wagner, a dormrtolericzt-
is heading this investigation. I'r kearney heés had an apportunity to remain
in touch with the autherites wuo wre monivovxing the cutcowe of the Seveso
industrial chemical accident iun Italy, Cuc death _has been reported, 4his
was an elcerly woman wno died from cancer shortiv after tihe incident. Lt ic
gencrally nelc that tinls cancer developed too snou afcer the chomical traur:z
to have been caused by the chemieals,

9. DR Rurod: outlined the rebuttcble presumption document which the LPA

has filed epaiust 2,4,5-T which 1s peblished iv the fviday 2i, 1978, Jart I

jesue of the Vedoral Xerister, ( ZLopendix € ), Yueo_prineins] councerns of
EPA is thst there are literature citalions gugpenting ghat eicring may pave

L alz]



5 EERBICIDE CC:LITTEE MINUTES

putapenic end carcinogenic properties. Dr Kurodz desived to know what
evidence there is that mutagenicity may not be an cffect which may be
nediated independently from chloracne, She also udiscussed the infiuvence
of individual species used as test animals on the type of biological
action which chemicals my elicit, Thus znimals which do not possess
sebaceous glands way not be able to procuce a chloracne symptom, yet be

~able to produce other lesions. This oi course does not chengze the fact
that human subjects do have sebaceous glands and wvay therefore be expected
to register the chloracne response.

10, Dr Cueto discussed the c¢ffects of mixtures of herbicides wersus the
effects of the individual inpredients. He could ucr recall any research
which has specifically been dene with the actual Apent Orange used in
Vietnom. He is awvare of only one paper iacriminating 2,4,5-T is being
capable of producing excess tumors in experimental animals, There was
however no specific tumor type produced- only total tumor counts were
slightly increased as compared with the natural incidence of tumors in the
control animals, Uatil more research bas been donz he believes that
carcinogenicity can be neither ruled out nor accepted as a valid eifect,

. L
He knows of no literature showing that 2,4 <D can prduce a4 similar effect.
The IC1 has sponsored several investigations. The results of these are
5till uareported and thus not yet analvsed by the irnstitute staff, His
institute may be willing to sponsor additional necdud rescarch, lowever
be cannot moke a firm commitment at this tiwe since the institute irs
currently wderroing reorganization sothat comzasard lines and action
centers may change.

11, Col. Bayer stated, in response to various guaztixcns, thet the DOD

never contracted vith chemicnl compenics to have tihc compoaents of fLgent
Orange specially made for POl aglue available oroduction of chomiecal

industry in the USA ( zpprowinntely 18 combanies) way wand, beent Orange
THGLCGIOrCc poLsibly var.ed by Lot aceoraing to the sources ef tie component,
LD Bas kept recoras of inaividual lot numboers sothat the corposition of

each 1ot can perhaps be traced i the chomical conpouies kepl siwilar records,

b DO dectroved all its ctock of Ament OUranse during 1570, However, it should
be possible to reconstitutc the xormalalions of innxviduel lots if the acticn of

precice mixtures ls deemed relevant to the inguiry coacerning Agent Orance,
To the present nothing has baen publisied to suoyr Ghat tbe convatation ol
2,4~D and 2,4,5-T in itsell vroduces efrects differint from the biolozical
action ascribable to the individual components separately.

12, Dr Williame described the current pian of the VA to test about 105
fut biopsy specimens for di.oxin Minis mov cost atout $8C,000. The bionsies
will include speciumens derived from Victnam YWayr Veicreng with undoubted
exposure to Agsent Orange, some with dubicus expocurs, voeterans with aymntoas,
others withcut sviptoms,. Yoasibly alsc confrel cpeermang wili boe obtained
frem veterans wino have not hiad any exposure o Asqnt Oranse,. loe tests will
be done by a contrasting icvovatory. with known ewpertirge and suitable
equipment and staff, Hyipht Patterson lirforee Lrzs has suen a lsbovatory.

L

13, Ir Thomasino queried the value of this propescd bioprcy endeavor by the
V4, His main concern is throt there i no known body of Imowlodge lipking

~tissue—sensantyaticns of dlonin Lo any specllic ovndrene of.blolozical

effects, He compared the vork done at the Retterins loborotory in Cincinnati ob
m
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tissue lead levels versus clinical evidence of lead poisoning. 1t took
many years of exper‘mentation and climical investigation before the
threshold for toxic tissuc burdenc of lead could be arrived at. In the .
cage of lead one has a opcc1f1c atomlc molchv to nmeasure, Hatters are much

a ; :
from veterans, it would be impoggible to ascriie any meapinr to such fiqgégg.
since there is no defined discass syndrome with which the dioxin tigsue
urden can _be corrvliated, Liliewise, 1f no diomin is found in any of the
specimens, it would still be imnossible to say what thig s;ggifics. since the
dioxin could have been in the tissuer ox in scwe other vital orpan formeriy
may or may not have induced biologicul responges, onc subseguently may have
leached out of the tissue, Until there are bicwonitor dota with wihich to
correlate tissue dioxin levels, iv mav not be worth the enormots expensc to
start this biopsy program,

13, Dr Hobson outlined the political overtenes which have relevance to this
biopsy issue, In the CBS presentation of Agent Ovrange, there was a geenario
showing a physician extracting a fat sample from a patient and the physician
‘stated emphavically that he has been obtzaining confirmation of dioxin poinonir-
through finding ¢ioxin lavels in such biopsy specimens. Veterans, and

actlon grauna speaking for the vetevans ere firmly convineed that the VA

must test Lhem for diviin, 4 populist scientiflc spocemien - also said

in the CBS progran that dioxin accumulaies in fat and may later be releasoed

to re-exert toxic actions on vitzal orzons during veriods of stress vhen the
nietabolism may be deranged, iany veteraus therofore bekave firzly that they
may be walking around with such a chemieal *time bomb' in thelr tissues, Tuc

VA essentizly has no option but to check whatber there is any preef that
dioxin even is stored in fat, elghz vears afrer the last exposure in Vietnan,
If no dioiin is found in thcmhn who are lneown to azve had gignificant exposur
to Agent Orange or uvho may ever have had speciflic gymarvems, thies will be
meaningful infermation, I as much dioxin is found ir persons wiuo have never
been in Victnam as s determined for veterans who were decisively cxposed Lo
Ayent Orange, this also would be meaningful informatioun, If the determinatios
for dioxin prove: exceediupgly difficult or eruatic , as suspested Ly Dr lolder,
confimatcion of this throuch the VA endeover, would rpsin be merningful, oio-
if no elichlce dats can be obtained in cven the beso loboracery, th- validit
of the CBS gtateornt ean be challenged. Ui Guelo supnorved this approach,

14, Dr Schepers mentioned the current reviev of cancer incldence etavistics
which can be derived from the VA's enormous data file vhich is compiled fror
the diagnoces reported for cach hoopitzlizeod veteran { Fatlont Treotment Yilo-PID)
The annual incidence of liver cancer has vore‘tly teen voviewed, Records are
available for the period 1963 thra 1977, There is ue iadication that liver
cancer has increased in the age categories representative of veterans who
served in the Vietnam War, On the coontrary, the incidence of liver cancer in
the cohort of vetcrans aged less than 25 venre, the conort aged 25 to 34 yerr,,
and the chort aged 35 thru 44 years has actuzlly deciined over the past

fifteen yeors, Yor womple, in 19069 the incidences Loy these three cohoris vo-»
respectiveiv 0.374,0.74 % and 3,50 w, counting all cascs and all tvpos oi
neoplasm. Lo liver comeer ol any kind oseurred in the loss tuan 2) verny cobore
since 1970, Lo liver cancer has Locn veco“‘ou in fnis cehdsrt and I e ek,
{25 =34 vears)ainee 1974, ownce 1J77 To CARCerd ileye bald :ﬁ‘JLTT*"Tﬂ‘ﬁﬁ__*

- horte (s elow 25 yeovg Lhrouph ane e YEATS. Tuin CONEIRSL

L3
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older vcterans pc ‘haps obv;ouqu were not in Viastnam duving the time
when Agent Qrange was being used, More detailed statistieal doca arc
to be found in Appendix I},  Dr Schepers also inquired whether it would
be possible for the VA to obtain biopsy specimens from the Uest Virsinia
prout _described by Dr Helvin,/ils OLfutt stated thal the EPA can probably

AFTLLT with Clig 1gentirication of these 7ﬁdiv1uua1u.uhe described the
Torivus- eonreris oL ReF b ency With the que tion o1 polluticn of thg
ETosyEten ‘herbxcfﬂc dnd pedticlded, ThE Febuttalile presumption iﬁ]un”Iﬁiﬂ
referved is an illustration of the posture the EPA
may adopt on these matters. She clarified that if @s a result of tne
evidence vhich may be offered during hearings concerning this rebuttadble
presumtion, the hypotheses on which it is5 based are destroyed, the #PA
will withdraw the presumtion. Until such retraction occurs, the presumption
reflects the persuasions of the EPA concerning herbiecide 2,4,5~T, The

EPA has a voluminous collection of literature on herbicides, and Ms Qffutt
invited members of the committee to consult their library rather than
attempting to start all over again.

16, The meeting wes adjourned at 4 pm,. Themember:, all expressecd preferencs
for a morning wmeeting, The next session of the comuittee will be called
for Septemter &, 11,22 or 25.

2 red 1t ehoice

TN
(PN s

Gerrit W.H. Srhep rs,MD,l:,D,
Chairmnan

Appendix A : VA Drochure on Horhicidac

Steering Comittee roquest to advisorory committee

Rebuttable preswapticn of EP. wvegarding 2,4 ,5-T

Livex: cancer in Veteraus

Tqéity data on herbiciccs wrepared byUSirmy Doviveamontalilyraor v A,
VA administrotive instructions vo Field Health Care Facilitins-

HECOH
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. . - Colorado State University
College of Veterinary Medicine Fort Collins, Colorado

and Biomedical Sciences . 80523
Instilute of Rural Envirenmaental Health
Microbiology Building

Gerrit W. H. Schepers, M.D., Sc.D. Ref. (11l)
Chairman

VACO Advisory Committee on Herbicides
Department of Medicine and Surgery

Veterans Administration

Washington, D. C. 20420

Dear Doctor Schepers:

I have carefully reviewed the draft minutes of the July 7, 1978, meeting
of the ad hoc advisory committee on herbicides and have a number of
\comments which I feel obligated to make.

It is not my intent to be hypercritical but considering the nature and
alleged magnitude of the problem as envisioned by the Veterans Adminis—*
tration, all statements made and opinions expressed must be as care-
fully, accurately and objectively presented as is possible. There are a
murber of errors and misrepresentations to which I nust call attention.

My comments are attached. I have indicated the paragraph by number,
e.g., 4, and the phrase, clause sentence or section to which the cowmment
is directed has been underlined in red. Wwhere two or more comments have
been made, these are indicated by the paragraph number followed by a
small letter, e.g., 7b, etc.

I trust that the attached camments will be of some assistance in the
preparation of the final minutes.

Sincerely,
?&%’Hv 1vin, Jr. ,‘-EI‘)". , Sc.D.
Professcor

Environmental Health Sciences
WhM: Jbw

Enclosures
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2b.

o v/

The only known, documentod adversé effects in man have followed industrial

accidents or incidents in the production of 2,4, S5-trichlorophenoxyacetic

acid derived herbicides from 2,4, 5-trichlorophenol which contained
2,3,7,8-tetrachlorcdibenzo-p—dioxin (TCDD) as a contaminant. Another
source of possible TCDD exposure in industry is to pentachlorophenol
which may contain TCDD as a contaminant introduced during primary pro—

duction. The adverse effects are the residual scars of chloracne in

sane persons who were exposed to and absorbed TCDD. The experiences at
the Monsanto Chemical Company 2,4,5,~trichlorophenol (2,4,5-TCP) plant
accident at Nitro, Wv in 1949, at BASF Luwdwigshafen—am-Rhein (Fed. Repub.
of Germany} in 1953, Phillips Duphars Ltd. plant, near Amsterdam, The
Netherlands, in 1963, and more recently, on July 10, 1976 at the ICMESA
(Industrie Chimice Meda Societa Anonyma} plant in Meda, near Seveso,
Italy, clearly point to this conclusion. Similar accidents have occurred
in a plant operated by Coalite and Chemical Products Ltd., Bolsover,
Derbyshire, England, in 1968, in Czechoslovakia in somewhat different
types of accidents from 1965-1969 and in France on at least threc occa-
sions. Any other long term, adverse effects are unknown and are,
currently, undetectable.

To the best of my knowledge there are no known diagnostic laboratory
methods which are specific, either singly or in combination, for the
detection of tissue or organ damage due to TCDD exposure and absorption.
For example, none of the following laboratory determinations, some of

which are rather sophisticated and difficult to interpret, specifically

indicate cellular or subcellular damage from the action of dioxins,
including TCDD, at cellular levels: fructose-l,6-diphosphate aldolase
{ALD) , d~hydroxybutyrate dehydrogenase (d-HBD), alkaline phosphatase



2c,

(ALP), creatine phosphokinase (CPK), gamma-glutamyl transpeptidase (GGTP),
glutamate dehydrogenase (GLDH) , glutamate oxal acetate transaminase
(SGOT) , glutamate pyruvate transaminase (SGPT), leucine aminopeptidase
(LAP) and lactate dehydrogenase (IDH). However, an engyme of };;a.rtim:lar
interest would be aryl hydrocarbon hydroxylase (AHH) with associated
cytochrome P1-450. Another enzyme which might also be of interest is
s—aminolevulinic acid synthetase. It would be possible to expand this
list but one would came to the same conclusion. These are valuable tools
which can be and have been used in experimental animal studies of TCDD
but they are of no value in the evaluation of cellular damage in man when
the last exposure—in the case defined by the Veterans Administratiom—
occurred in Vietnam over eight years ago.

Retrospective epidemiological studies offer a faint and difficult hope.
Prospective epidemiological studies may be of value if a true and reason-
able population at risk is defined. For this purpose, I would suggest
concentration on former mawbers of the "Ranch Hands." These were person~
nel who were assigned to the aerial application flights who serviced and
flew the aircraft from which the Herbicide Orange was applied to limited

areas in South Vietnam. But first, adverse effects must be medically and

scientifically—not emotionally and politically—defined. Secondly, a

population at risk of reasonable size and camposed of persons who can be
identified must be establlshed The following information may be of
value in estimating the population at risk in Vietnam. About 3.58 mil-
lion acres .or only about 8.6% of the total area of South Vietnam were
sprayed with herbicides one or more times. Only 10.3% (2.67 million
acreg) of inland forest were sprayed while 36.1% (0.26 million acres) of

mangrove forest were gprayed and 3.2% (0.26 million acres) of cultivated
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land were sprayed. For this purpese, Herbicide Blue (hydroxymethylarsine
oxide) was used. Herbicide Orange was not intentionally used on culti-
vated land. The total area of South Vietnam was approximately 41.6
millic;n acres. Many acres were sprayed only once. For example, one
treatment with either Herbicide Orange or Herbicide White killed essen—
tially all of the mangrove species. Thus, it is apparent that not all
members of the U.S. military forces who served in Vietnam were exposed to
2,4,5T and to TCDD. 'The population actually exposed is far less than
the 3-4 million persons estimated by the Veterans Administration. I have
talked with many Air Force veterans and others who were in South Vietnam,
were not exposed to Herbicide Orange and were completely unaware of the
defoliation program. The source of the above data is: National Academy
of Sciences, 1974, "The effects of herbicides in South Vietnam. Part A,
Sumnary and Conclusions." NAS. Wash. D.C.

Again accuracy and careful, truthful statements are vitally necessary.
Until reading these draft minutes, I had never hear of a “...St. Louis
horge farm accident” because there was no St. Louis horse farm accident.
The incident referred to occurred at the Shenandoah Horse Farm, near
Moscow Mills, MO which is approximately 59 miles northwest of St. louis,
MD. The farm was operated by Judy Piatt and Frank Hampel. The child who
was most severely involved was Andrea Piatt, who was six years old on May
21, 1971, when approximately 2000 gallons of waste oil were applied as a
dust control measure. I should also like to point out that the causative
campound was not identified until 1974 at the Center for Disecase Control
(CDC) by Dr. Renaté Kimbrough. In 1977, six years after the exposure,
the Piatt family was examined by physicians at the Washington University

School of Medicine in St. Iouis. Andrea Piatt had grown normally and
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both her height and weight were abouve the 75th percentile. Detailed
physical, chemical and neurcological examinations were also conducted and
found to be nomal. The examining physicians concluded: "Our expcrience
demonstrates that people expesed to dioxin can recover campletely with no
apparent sequelae fram the toxkin. It remains to be determined whether
the exposure to dioxin in these children will result in abnormal preg-
nancies or affect their offspring.” [Beale, M. G,, W. T. Shearer, M. M.
Karl, and A. M. Robson. 1977. Long Term Effects of Dioxin Exposure.
Lancet 1 (8014):748] (see Atch. 1). The Nitro, WV and the more recent
ICMESA accidents confimm the abouve conclusion.

I agree that the events occuring during several years, i.e., 1965, 1966,
1968 and 1969 of aerial application of herbicide in the Pinal Mountains
in Arizona are camonly referred to as the "Globe event" or the "Globe
cases." Herbicide Orange formulation was not used in this area. The
formulations used, the manmufacturers names, USCA Registration numbers,
pounds acid equivalent per gal. applied and application rates as pounds
acid equivalent per acre are available. This event is still under study.
I am in general agreament with the camments made by Dr. Holder. I do
believe, however, that even more emphasis should be placed on the impor—
tance of chlorache. The presence of chloracne is central to making the
diagnosis of TCDD intoxication in man. The latent period for the devel-

opment of clinically apparent chloracne in man is, at a minimmm, about

- two weeks, ard usually four to eight weeks. To the best of my knowledge

no cases of chloracne were diagnosed among United States personnel sta-
tioned in Vietnam during the period of 19621970. While TCDD has been
shown to be the causative agent of chloracne, its role in the development

of porphyria cutanea tarda is less clear. However, again to the best of
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my knowledge, no cases of this condition were diagnosed in Vietnam.

There are residual scars following chloracne but porphyria cutanea tarda
appears to be reversible. There is another point to be made. Very few
physicians J.n the United States and, of ocourse, those serving in Vietnam,
have seen cases of chloracne and fewer still would be aware of the
acquired condition of porphyria cutanea tarda. (After all, you cannot
make a diagnosis unless you have knowledge of the disease and think of it
at the time!) Again, as I did at the meeting on July 7, 1978, I strongly
recamend that Raymond R. Suskind, M.D., Director, Institute of Environ—
mental Health, College of Medicine, University of Cincinnati (telephone:
513-872-5701) be asked to join the ad hoc comittee. He examined and
followed for same period of time patients fram the Nitro, WV plant
accident in 1949 (see paragraph 7).

Generally, T aggrec with the comments of Dr. Falk. However, the sentence
{underlined in red) is completely incorrect. The 2,4-D and 2,4,5-T used
in Herbicide (Agent) Orange were not acids but were esters and in all but
a few thousands of gallons of herbicide, they were the normal butyl
esters of both 2,4-D and 2,4,5-T referred to as Orange I. Sane formu-
lations ocontained the isooctyl esters and were known as Orange II.
Procurement Specifications are listed in Atch. 2. Data on the physical
properties of 2,4-D, 2,4,5T, TCDD, Orange I and Orange II are provided
in Atch. 3.

See Comnent 4 relative to the Glcbe and St Louis episodes.

This industrial accident occcurred in 1949 not 1940. It occurred in a
2,4,5trichlorophenol (2,4,5-TCP} reaction vessel in a plant operated by

Monsanto in Nitro, W (see Conment 5, relative to Dr., Raymond R. Suskind).
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The words "...many if not most..." should read "...an unknown number of
these people.”

I was the scientific director for the United States Air Force in its
efforts to dispose of Herbicide Orange from April 1970 to Decenber 19?7:
The sentence beginning "Same if not all..." is cuwpletely incorrect as
are the following sentences. First, the contact with the herbicide was
not significant; it was minimal. The personnel were selected after

reasonable medical evaluation and worked under very complete industrial

hygiene surveillance. Air and water samples were collected based on a

carefully determined sampling protocol. Analyses were performed for the
herbicides and TCDD. Biological monitors, e.g. rapidly growing 4"-6"
high, tomato plants were also used. The concentrations of TCDD in air
and water were determined in and adjacent to dedrum facilities at NCBC,
Gulfport, M5 and on Johnston Island. These environmental data should be
available from Air Force sources. Within the limitations of the Privacy
Act, copies of physical examinations might also be available.

The sentence beginning "Dr. Melvin further stated..." must be completely
rewritten. I stated that the immediate effects on man, a.rﬁ_mais, birds,
reptiles, insects ard vegetations were due to process products from
reaction vessels which had undergone process malfunction, i.e., tem-
perature buildup and pressure overload with discharge of the reaction
products into the plant and, in the case of the ICMESA accident (“Seveso
incident"), drift of the cloud into adjacent envirormental (neighborhocd)
areas. The reaction products include 2,4,5trichlorophenol, other chlori-
natéd phenols, chlorphenates, NaOH or KOH and, in some accidents, ethy-
lene glycol and, of course, TCDD. The production of 2,4,5-T requires

additional chemical reactions and 2,4,5T was not present in the reaction



products in these accidents. 2,4-D is not prescnt for the simple reason
that it is produced by an entirely different direct chlorination process.
2,4-D does not contain TCDD as a contaminant. In the case of man and

other animals, the immediate effects (24-48 hours) are the result of the
direct caustic (burn) action of the polychlorinated phenols and resemble,
at certain stages, burns resulting from other phenols or cresols. Chlor-

acne, caused by TCDD, does not appear for a minimm of two weeks and,

- most camonly, four to eight weeks following exposure. In this sense,

TCDD does not have an immediate or acute toxic action. This is verified
by animal experimentation. I might further add that direct skin contact
with TCDD is not necessary for the development of chloracne. It has
occurred after exposure by the inhalation route alone.

At the request of Italian medical and paramedical authorities, Captain
Alvin L. Young and I visited Meda-Seveso and adjacent areas in Italy and
Zurich-Dubendorf, Switzerland in November 1977. We have remained in
contact with many of these authorities since that time. The death men-
tioned by Dr. Kearney was that of an elderly woman who died of carcinoma
of the head of the pancreas with widespread metastases. While in Italy
and since then, I have received official documents from Italian and Swiss
authorities. Some of these documents have been translated and are
attached (see Atch's 4 and 5). Note that the report fomm the Mario Negri
Institute of Pharmacological Research, signed by Dr. Roberto Fanelli and
dated November 7, 1977 contains data on the concentrations of TCDD in the
liver and mesenteric fat from the necropsy on Mrs. Colambo. The sensi-
tivity of the analytic method used was 0.25 nanograms per gram of tissue
(see Atch. 4 and 5).
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There arc probably just as many literature citations which provide evi-
dence that TCDD is not mutagenic.

No comment.

There were 8 not 18 marmfacturers of Herbicide Orarge. The herbicide did

not possibly vary by the source and lot nunber, it varied significantly

and the extent of these variations has been documented and the data are
available (see Atch. 6).

Destruction of Herbicide Orange occurred in a 10,000 sq. mi. EPA desig-
nated "burn" area approximately 120 nautical miles west of Johnston
Island, Central Pacific Ocean during July-Septenber, 1977.

I must seriously question the value of this costly program. The detec—
tion of TCDD in a biopsy specimen from a veteran who served in Vietnam as
long as eight years ago does not a priori estalish that exposure, absorp-
tion and storage occurred while the person was in Vietnam, especially
with a study population of only 100 subjects. One of the most difficult
problems that we face in the Institute of Rural Envirormental Health,
Epidemiclogic Pesticide Studies Center at Colorado State University in

studies Of chemicals in the environment, including an on—going study of

TCDD in human milk, is the identification of suitable control groups.

Again (see comment number 2c), I strongly reconmend that if a study of
this general type is t¢ be conducted that the "Ranch Hands" be considered
as the exposed cohort with a control group consisting of crews assigned
to the same type of aircraft but not engaged in the aerial application of
chemicals, at least not Herbicide Orange, and not assigned to Vietnam.
Having been involved for seven years in studies of TCDD concentrations in
the tissues of mammals, birds, reptiles and fish with known—sometimes

seniguantified—exposure data to 2,4,5T and TCDD, 1 can only state that
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this will be an extremely costly program and may well be completely non-
productive.

(Dr. Thomasino} In general I agree with the comwents.

(Dr. Hobson) Based upon my seven year involvaner;t with Herbicide Orange
while in the Air Force and my many encounters with political officials
including mearbers of the Congress, governors, the media, environmen-—
talists, etc., I can well apprecite the position in which the Veterans
Administration finds itself. It is indecd an appalling position to be
in.

No comment relative to Herbicide Orange or TCDD. However, I must wonder
if these data may possibly reflect an aging population, nitrosamines in
man, his food chain and the long latent period of these and other car-
cinogens prior to the development of malignant tumcrs.

My opinion is that there is a reascnable possibility that much useful
data could be derived from a study of those persons who were involved in
the Monsanto plant accident at Nitro, WV in 1949 and are still liwving and
can be identified and located. The causes of death of those now deceased

might also be of interest though probably difficult to evaluate.
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