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-~ Introduction

- -

i Worldwide attraction was bestowed upon Lhe accident that occurred at the ICMESA
- factory ‘in the small Italian community of Meda/Seveso at 12.30 an July 10th, 1976. -
~, This hasresulted in a host of publications. including hall a dozen books. at the time of
writing. The pre-history of this event is also discussed in many publications. asisthe use *
of the herbicide 2.4.5-T in agriculture and as a defoliant in the Vietnam war.

- . This presentaccount will not attempl to gointo detail except for some aspects of lhc

protoh:slorv of Seveso and the chronologv of 1he events oceurring immedimdy .mu
" the: éxplosion at the ICMESA fictory. .
S-The author has mtu'vacwed mcﬂ] peo-ple and eonsuhed 2 numbe: of publigations

e Jn l.n cﬁ'ort to try and throw soifs ‘Tlight on facts such as- -why the publication of the for-

?

4

“@ulz of- one of of the g mos:—%mé.mmpounds ‘ever-described-and-published i 1957
-m:nctéd 30 veryﬁttle mcrmon fof $0 many vears. md why the more than.20 cases of
intoxication with’ TCDD: k-hxcirhad occurred prior to the Seveso (l1aly) disaster. had -
remained rclauvcly mknown :n spttc of information found in open literature. In the
- _case of ICMESA. representatives. "have been interviewed from both the research
~ wotkers of the chemical companies’ concerned and Italian scientists dealing with the
probh:ns of chemistry and: mcolon occasioned by the Scveso accident ;
The author bas also t.a.k:n.!mfmmnon from a report made by an independent
S\t‘czhsh commission sent to'chmﬂulv} shortly afier the accident (K amedo report).
: This commission was triggéred:by. an: organization that has the ability (o send ex-
. pefiencéd people m:nvmswuz delay any reported medical catdstrophy in the

.- world. ManyJettery scnuothcmthor“‘ll 2130 be'quoted in this account. Because of the
;- 7 natute of this peper relatively’ fedreferences will be found in the text. lnsu:ad the list of

" references has -been partly mnoutcd.

o= The present rcpon.doanot.dhcuss the problcm of dioxins as contaminants in de-

fohmu in the. V-m‘m-?m“ ‘hl‘wc thc mdcr isreferredtothe pub!|c1llons of
—== bt - zebolf c:u'".-'.‘ AR AR B

"% A'repon written on behall of the Advisory Subgroup on Toxicology of Ihe Evrupnan Mudical
. Research Councils (EMRC)
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Meselsahn and Baughman. The thesis of the latter constitutes one of the best 2nd most
comprehensive treatise of the subject in general but has. unfortunately, never been
printed,

Nomenclature

The term “chlorinated dibenzo-p-dioxins™ or. more simply, “chlorinated dioxins™
refers to 75 compounds or any combination of the 75. [tis theoretically possibie o have
75 different chlorinaled dioxins each having its own identity and specia! properties. The
term “chiorinated dibenzo-p-dioxins™ or, more simply. “chlorinzted dioxins” refers to
all 75 compounds™or any combination of the group.

Only very few of these 75 compounds have been synthesized and studied for their
chemical and physical properties. and only 2.3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD) has been examined comprehensively lor its toxicological effects. However,
sufficient biological effects of various chlorinated dioxins have been measured to allow
theonies to be proposed and gencrally accepted that 2,3,7,8-TCDD is 3—1,000 times -
more toxic than the other tetra isomers qr any of thé other, chlorinated .dioxins. .

There are 22 possible isomers, of tmdﬁlorod:'bmzo—p—dxonn. TCDD has been.
commonly used to mesn 2.3.7.8, "2.3.7.8- tcmchlorod‘bauo—p—dmnn without reoogmnas the

~existence of the other 21 tetra isor isomers. At thé time of printing all of them have been syn-

thcszed (Ncstnck ct al. 19_79).
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Synches.s of TCDD ' o]
. . i

The sequence of events that led to thc synthesis of TCDD has becn re!ated by Rzppcm s B

the book Dioxin 1978, and can also be found in Table 1.

The first chlorinated dioxin. the octachlorinated compound, was prepared as far
back s 1872 by two German chemists. Merz and Weith, but the structure of this prod-
uct was not clear until 1957.In the 1930s a Japanese group under Tomita suned syn-
thesizing chlorinated dioxins. but they did not prepare TCDD.

In 1957 Gilman and Dietrich reported that they had prepared the tetrabromodiox-
in. and in the same vear Sandermann et al. published the first synthesis of TCDD.
These two compaunds were’ both- prepared by halogenation: of the unchlorinated
dsonns. In both cases the n:-spccnvc Inboratory worker was hosptuhzed.

- - - -
. e e oA - = - -

Table 1. Chlon'nnld dioxint .

1872 Merz and Weith Svathetize octachlorodioxin suructure elucidated only
- in 1957
1906 Ullmann and Stein Svnathesize unchiorinaied dioxin
1932 Tomitz et al - Syothesize chlorinated dioxins but not TCDOD
1847 Gilman and Dictrich Synthesize halopenated dioxins but not TCDD wewss |
- Pyt bromodlbenzdxoxmrTBDD,mhomc n-mh:-
_‘..-—.- . et -.,;'L . . sized . i :

1¥!7 Sandermoann, ‘todnmm and Cactern - Synthesire TCDD
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“.{ TCDD can also be prepzred by pyrolysis of 2.4,5-trichlorophenol (TGP) and 2.4.5- % ‘{ ¥re
-1 tichlorophenoxy acids. Uncontrolled conditions during the industrial preparation of- fé'_r“ }
_ b+ 2,4.5trichlorophenol from 1.2,4.5-tetrachiorobenzene ‘have resulted in severe acci- ‘1'—4 4
dents on several occasions. A list of both accidents and involuniary contaminalion can - V2R ':f
- ] be found in Table 2. which also pives rclerences. Some of these accidents deserve ] _,
1. _ special comment. STaAs
2T It is important to note that information on the toxicity as well 2s on the stability i
s - 1%.-(long persistence and slow degradability) of TCDD was nat available at the Gime the
3 . first reponts of acutc toxicity were observed. and no measures were taken to de-
contaminate the factorics and control the residue levels of TCDD. In fact. the presence s
r of this and related substances was nol even suspected. Workers. therclore, were ST o
. .| probably exposed for 2 considerable time following the first obscrvations of acute toxic * ;_?,,‘;Epiz’.u, !
v | e.fl'cc s, usually chloracne. R
s 2 e
; -’ . -
R ._,_Higro. West Virginia, USA 1949
L
*+ — - The first reported cases of industrial poisoning. due to the formation of TCDD in yn:

- contré'llcd exothermic reactions occurring during-the manufacture of TCP. were seen
i 1949 at a 2.4.5-T-producing factory in Nitro. West Virginia. USA. The temperature

in onc of the reactors containing tetrachlorobenzene, methanol and sodiumdydrodide

arose, & relief valve opened and the contents of the vessel was discharged into the inte-
- nior of the building and over a wide area outside of lhc bmldmg. Two hundred twcnly-
‘eight persons-were affected. -
. 7= Svmptoms included chloracne. nausez, vomiting. headaches. severe: ‘muscular
--_7 | aches and pains, fatigue_emotional instability and intolerance to cold. Laboratoryfind- _
"7z} Hogs showed raised total lipids and raised prothrombm timé. Among (hose afTected- -
- °|. -were not Qn.l.y-warkmcn:'bmz'lso laboratory persORncL, THCAICET; pasonnd. !ndc&en the
T Safct\' Director who visited the area of exposure, Séveral wives-who had never visited
the plant also- dcvclopcd acne, usuzlly at the same time as their employee husbands. A
-+ mizn from the nearby town who purchased-z trwek which was parked in'the vicinity of

— lhc accident at the time it. occurred, mdhuchﬂd.nlsodc-vdoped chloracne. ‘l'he ;

" _35 di:abhng symptoms which kept men from their jobs for'as long as 2 vcars wu-r.scvm
-3 3-.ichesg and pains and [atiguability. thc manifestations ol peripheral neuropathy: Livér
- ‘i?rs were pegative 4 vears later. Mild residue of acne were, however,. common.

" Very little was heard abott this accident at the time but a :tandard:md rnortnhty

. mdvsxs has recently been conducted on the workers (ant and Suskind. 1980).
i On&hundred-twenty-cne workers who developed chioracne resulting from.this. ac-
-"cident on March 8, 1949, were selected for study. Follow-up of this group was; 100%
- '-complctc. The standardized mortality ratiq for.al{ causes of death was showii, toch 69
4newith 32 deaths observed and4641cxpecw¢.Eorthecucgm=ofmllf€nmfneo- . o
;. phsmsmda:u:!norydisc:su.thcsunduducdmmhtyrmoswmlOOmd0682 -
- | ‘respectively: Because of the small size of the cohort snd.the relnuvciy small numbcro{' T
— . duths obscrvei t.hc results of this study cannot be condunvc. However.itis lmporum -
- that no apparent excess in totel mortality or in deaths l'rom malignant ncop!n.vns ordis-
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Tabke L Iinbuxirial incidenis assewinted with the manufacture of chtorinated phenols. Cssentiafly afler Young ¢t al..
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Year . Ueontry Manufacinrers Lowation*  Prixluction/ l‘rim;ar.r Numlbwr
Prontuc™ sourge of ol
caxposure cancs
1749 Unircdd States ) Monsanto/ TCP F.uplI slon 2
Nitro, Wesi Virginla "
. .a v . ]
- . 1ud9 IFederal Republic o('Gcmilny .. PCP,TCP Occl pnllotinl 17
. . Nordrheln-Wesifalken o
lu:j, Federal chubhco{ Oennlny . P TCR Otcupnllona’l A
P 19s) tederal Hepuilic of Omnnny Ilmlj.rlng'trl ' TCP Occupallmnl N
J9SY e Feerl Republic orammny . DSAF/ . - . s TCP I'xpk\skm %
o = i

L udn!phufgn ’ e

© 198121971 Vrance CRhopé - . LowTTEP . Occupllkma\ 1

at _'.I"ou‘:ndcrmblc Ao dind uplénlm
(L1¥ N Federal chub&k: of (krmtny l'loehrlnnf. © " LTCP - . Occupationsl 3
C S NCEEC Ingelhclm/lllmbur; . 248T T
. I,Q.S;!’» . United Siales . i'?. = L Dllmmd Alkalal/ 140, . Ogcupnﬂpnl\ 9
T - 1 T Newark, New Jersey .. 248T 0 7 1T
. eyl S L. s . . oo
1sh United States " l © -+ Wooker/ T N TCP © Occupathonal  Many
1959 5. laly \ * Indunrie Chimiché ~ TGP ' Occupationl S
w a4 Mclcgnanesl Saconle - -
160 - Uniled Siatez Diamaond TCP Occilational  Many,
: o Shamrock/ N | fatal
1963 Netherlands Philips-Duphar/ TCP: | Capiglon 100
X Amsierdam . o
USSR 145T Occupationnl 128
United Stirtes Dow ChemieaV/ 24.5-T Occupatlonal 30
Midiand, Michigan ' ;.

te ""1“‘"&-&{7‘»);"' .
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.hm+|m Cu:chmlonlla. s :.'. '.i \ "Spolanef, "‘ K T™P .' Ot.cupmlpnnl ' 'IO. i h W 1.\1 A, 4\l| . v :
’ . l N vt ' o 2 Matal b3
-~ . . . > . L 4]
l'ﬂh . Unllcd..l(ln;dnm L Coallleflpd Chernicuh TCP Explosion 90 ? (30,381 S
. . ) meﬂ;/ e i ’ 3
_ . - Dolsovél Derbyshire ! ] o
1970 . Japan . \. rce Oceupntional L 3 [44}) w '
. : ' , [ 24.8.T , I- g
1972 - USSR : REREI TCP Occupntional | 1 0] I ‘
19921=1913  Austrin .. Linz. Nitrprgen 24.5T Occupativnal 50 - 120, 23] " .
'  Worke/ .| : ) '
rh 1974 Federal Remhlic of Germnny , ll_aytrIU:hﬂngen ) 1457 Occupntional s —- 120,20 H
@ 1978 Unlted Slalu - LA Thompson-IIayward/ TcP Occupational - - 1231 , '
A 35 . , Kansas City. Kansas ‘
Fﬁ;; 1976 - llaly o ICMI‘SA edn Tce Explosion 124 yo 134, 50,32, 3. 54. 33]
Rras e s i e ce—— b s e A -
ﬁ"& *The vurneol‘ the actory or company and Kz location wn clied whcnever Ht was available because considerable confusion exists In the published literature as
atst (o what Incidént ls addreased. The absence of data Indicates ihe information was not available '
N *TCP = irichlorophenol, PCF = pentachiofoptrencl S
SRMCE A . * Frequently individusls kivolved ln an iekdeni, and who « weire examined lnklnﬂ) may have also been examined at a bater date. The years that lapsed from ihe expo-
4T " sarewerR lbl fost recent mm!r,mlon are aml ln lhls solumn, The ubuncc of & number Indicates that only an initial examinatlon was reporied in lhe teferenced 4
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cases ofihe circulatory system wasobserved in a group of workers with 2 high peak ex-
posure to 1etrachlorodibenzodioxin {ollowed over a period of nearly thirty vears. A
morbidity study of the same group is in progress.

BASF, 1953

In November 1953, an accident occurred at a TCP factory in Ludwigshafen, FRG;
75 workers were exposed 10 the reaction products during the accident and the subse-
quent cleaning work. A detailed description has been given by Goldmann (1972). Most
workers were afTected by chloracne. 42 severely; 21 0f the 42 suffered consequent dam-
age 10 internal organs or disturbances of the nervous-svsiem. The most relevant
features were polyneuritis. sensorial impairments and liver damage. The son of one of
the workers developed chloracne foliowing contact with his father’s workclothes. An
additional case of poisoning occurred S years later concerriing a worker who was
involved in repair work (weclding -one of the autoclaves) at the contaminated: site:
subsequently this worker died with necrotic pancreatitis”

All the 75 workers could be traeed m;.cohon mdy 25 years later; mmﬂuyw

compared both with the rcgnonal,}md aaGonal mortafity and with a eontrolgroupef  * "7.-
workers fromhexsmc‘fztwrf'lmhectpewdmup. l‘ldmhsmobsaveﬁl =25 . §°

expected depending on the contra] population): six from cancer (four or less expected).
five from cardiovascular diseases(as expected). two from suicides (0.2—0.6 expected),-

.one.from liver cirrhosis, one I'rom,l urozcmull tract discase; and two from mﬂ'rc

accidents (Thiess et al. 1976.. 1977).

At the bcgmmng the :n;umm tsu'ibed to “unkncrvm l.au:nc ch]onnncd h)"

kinds of cleaning and repainting were tned in view of the recurring cases of ch!om:m Tk
but unsuccessfully. Finally. it was decided to dismantle the factory. This took placeun~ . -

der the strictest measures of security in thcumu of 1968 to thctprmz of 1969. The-

brokendown parts of the buﬂdmg were put into airtight chm and deposited & ina _'

deserted saltmine.. The mculhc pam m melted dm

Schulz, Sorge, and Sauder(n A

T =

Sometime in the. ycnr I9$6~- \HSchuh-mmedep:m'c"m

Eppendorfer Krankenhaus, Hamburg. received a patient ‘with chloricne: from the-

chemical company Boehringer. Hamburg. FRG. This led him to study other workcn‘ll
the same company and he identified some 30 cases with this disease.

Later on. several cases of chloracne were slso identified at the main plant of
Bochrinper in Ingclhcim, FRG. The people in question had all been handling the
sodium’ salt of 2.4.5-trichlorophenol,. This compound was manufactured at the main

. pl:\nt of Bochringer in-Ingetheim (FRG) and shipped 10 Hamburg for further pro-
tessing. -In Hambur:. (FRGY 1‘hc tlupmcnu received. rrom Inpelhum were, refoaded . '#:'
from. barrels with shqvcls. whhour much mcnum to lbc dustciouds arising. No cl-otcd' 5

system was available end Gnly rudlmcnun prccuuaons wehe uken. o T ey
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= . Jn Germany, chloracne had been known of since 1899 and epidemics of the discase
" “had been called ~Pernakrankheit”™ wheg it was czused by PERchlorated NA pthulencs.
* To study this discase experimenially, Schulz used the rabbit car test, originally de-
“ veloped by Adams et a1, (194 1), He soon found out that pure 2.4,5 -irichlorophenol and
pemtachlorophenol were not chloracnegenic, whereas the technical product of 2,4.5-
;  tichlorophenol was highly active and responsible for the symptoms abserved in the
T workers.
T« . Schulz established a collaboration over scveral vears with Georg Sorge. who was
: --..‘n: chenust responsible {for the local chemical laboratory of the Boehringer Company
in Hamburg, FRG. Sorge played a decisive but neglected role in the subsequent
developments but, for reasons of company policy. was not allowed (o take part ia the
publicauons. Schulz and Sorge tested a number of chlorinated compounds that could
possibly be contaminants of the technical product. They established, e.g., that the

Poremayy ‘.i" ._..i«u

-«

. — - dibenzofurans weczhighly active in the rabbit ear test, although they could not be found

I- a5 impurities in the technical 2,4,5-trichlorophenol.
. This is how things stood when another case of dermatits, type hyperkeratosis and
ot . chloracne, was admitted into the department of dcrmalology. Eppendorfer Kran-
Lcnhaus.m Hamburg. FRG. The person in question was an assistant of Professor San-
’ dcrmann in the institute of wood chemistry. Sandermann and co-worker had syn-
_thesized.no.less than 20 g of TCDD during their studies of chlorophenols as wood pre-
servatives. The assistant had become contaminated on the face by a cloud of TCDD
when opening a desiceator. This unlikely coincidence gave the clue to the posslbic im-
purm in the chemical product produced by Bochringer. FRG. c
§ " TCDD was previously-unknown..Sorge immediately understood that it could be
*  thecontaminant responsible for the chloracne among the workers. Although it has nev-
- er-heen published. he managed to isolate and identify TCDD in the technical produst
Healso synrhcsxzchCDD in his fairly pnrmuve laborator} and compared it o theiso-
- j'Tzwd product, ‘establisliing -unequivocelly 1t presence &s v contaminant’ .
i - TCDD. wu.foqo;ﬂ:_r_ Schulz to'be highly active i'the rabbit:car test. Schul also
- . —applicd-the Tompound to a spot on his left’ bwcr underarm-and io 2 wecks Seveloped
hyperkeratosis end chloracne. The skin of! t.hc S'pot wu ad.scd, studied hmo}ogucal!\
. and showed' the typical lesions. 50w
.; "1 =Sandermind.and co-workers pubﬁsbed :har symhcsxs in 1957. and in the same
. % eatar Schulz summarized ‘the tox»otilogy -of*TCDD (Kimmig and Schulz. Die
- ’ - ’Nnuruuscnschzﬁen. 1957). It was pomtad _out that pure 2.4 ,5-trichlorophenol and
I~ - peitachloropheno! were not chlonc.neg:mu. that TCDD was both the most toxic
. -and thie most powerful chloracnegenic egent of the series of compounds studied. that
- ptroral doses of 0.1-0.5 mg/kg bodywught in the rabbit were lethal in 1-2 weeks
~and that the animals, upon- sutopsy, showed-hecroses and fatty liver. This succinct
S summary, u.l:hough ukm notice of b) :ome toxicologists-did not lead 1o any acuon
i geserally, il s R A
-— -+ Sorge understood thc tmpenxure dcpcndmcc forthe formnuon of TCDD in the
R . process. and de\'doped tlon*iempa:tum';xocedure for the synthesis and production
in cdlosed systern. Thus. Boebnngcr ] produd bec:mc morc cxpcns:vc but lhc mnur ac-
mrc less - dan ) Ee S
¥ 2-iFor.5—§:. ?eﬂ.rtnl!-dn l:&'produmd.
co-umoued for pum}'sbvthc sxmplc nbb:t ear ust. The o!d factory in Hnmburg (FRG )

cby Bochnnger (FRG) were coniinvoidly -+
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Tuble M Technol:y foor svathesix of trichkwophenol
—

Mothed Conditions of synthesis ) Comments

Dom Chemical  High iemperature “without pressure” In ICMESA NaOH was added (o teira

v 2000 C - chlorobenzene. In the presence of
thvlenegiveot traces of hesvy metals possibic
NaOH condensation to polyethvleneslveol.
Exothermal reaction
Rusciiringer lligh pressuce in autoclaves Reaction under conditions of con-
. 19.5 atm. trolled lemperature. Possibly iso-
15PC - -  thermal
- Mahzanof

NaOl

The DOW proceduce is cconomically more lévanu;eous. The necessary tempersture is reached in the
cthylencglycal without pressure

was broken.up md dcsu'ovcd. A&a the occurrence of the .cases ot' chloracnc at
Boehringer (F RG}ud.tbcmx.roducdﬁn of the low temperature procedure, tiwre have
reportedly oceuTred 6 Eag S L R
.. IUis quite_remarkable_that somd of. the accidents w
spite O all the warnings, In 1957 the Bochnnger Company (FRG) informed other pro-

5 e g et = Phan s A g
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;“H'F'—_—L—M JUEETT USing the high femperature method for the manufacture of TCPw.bout the nsks
and how they could_be: :umssl‘ully avoided., . Jertee = e el '

Philips-Duphar, 1 963 h

An accident occurred':n_t-_this 2.4.5-T-producing factory.in Amsterdam; The Nether-
tands. during March. 4953+ After the-start of the synthesis, the reaction-became
uncontrollable. An explosion blew the safetvvalve as well as the lid of an sutociave, and
the contents of the vessel contsminated the inside of the 4,000 m? building, which be-
came -covered: mth*sooL*Nobod\' was. injured b\' the: cxplos:on md there was:no
fire. . Ny e, "

Al the Phiﬁps-Duphar 24J-T f‘laon sodium- mchlorophenmwas rynthwzed'

by the hydrolysis of - t&l.&-&mclﬂorobcnunc using sodium | lgx_dmdemdmc:hmol' o
at a wémperature of lpprcnmucl ¥, 370°.C anda prusum.of:ppmx:mndy 22t It e

was estimated that the final temperature in the autoclave was 400~450°C and the’

‘pressure > B0 atm. anccmmg the cause of the accident, no mechanical féilure’could

be lound. but a mistake on the part of the operrtors could not be exciuded
Hundred and six men are likely to have been exposed to TCDD as they were in the
building where the accident occurred during the subsequent period, . March—July,
1963. These workers were factory emplovees, a clean-up crew (non-factory personnel)
and plumbing. painling and insulating personnel {non-factory workers).- i
The pcrsonnc! has bc:n carefully investigated end it.was found that chlorncne was

. Ahe most u-mmnn and’praminent lesion observed following exposure: btwfuncnon

tests did not mdncm l:\ er damage. A rcw men complained of fauguea‘ﬂte‘lu(cmpmod_ .

P . . K ~
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uccn nposurc and the appearance of chloracne. characlenzcd by comedonces,
sm]cs and cystes on_the face and. somcumcs .on other pants of the body. was
prox:mncl\ 4—6 weeks. A follow Up stidy of the exposed pcrsonncl is undcr
V. . -
Irrimcdiatcl}' after the accident. the building was dosed. Animal experiments were
r1ed sipee the management knew of problems encountered with 2,4,5-T production
the USA andinthe Federal Republic of Germany. Rodents dicd from dust. pecled ofTf
int.cte: In March 1963, the compound TCDD was said to be unknown (o the plant
anagement in spite of reference to the work in Germany! No mention is made of
hulz's 1957 paper. Spectrophotometric analysis was of little use but in 1966,a GLC
zthod for TCDD analysis. developed by Dow Chemical Co, the Netherlands, wasin-
3duced. It was estimated that 200—500 ¢ TCDD were refeased in the building.

The activitics in the building included removal of paint from machinery, walls, etc.

D the ‘end of 1963- a-final decision was reached to close the building since de-
ntémination was decmed impossible. Alter the unsuccessful decontamination. the
ant remained closed for 10 years. In 1973 the factory building was dismantled.
1bcdd..d in concrete and dumped in the Atantic Ocean, A question in the Dutch par-
:ment remains the only official document concerning this accident in the middlc of a
arld £ty (Nagel, 1972).

‘Two extremelx-detailed reports regarding safety measures have been published by
alderup (1974). The workers were using fully protective clothing (air supplied suits).
1¢ report shows that in this case ad\-anzagc was taken of the experience in Gcr-

any.
~For the particular purpose with which it all started we recuvcd much advice from

e mcd:cal 2nd safety services of the BASF in Ludwigshafer am Rhein. FRG. wherc a

milar f: mon bmldmg had becn du:posed of' wuhou: umowd events few vears:
0.7 U SR
._“'V« c.dre much mdcbted 0 Dr. P. J. Goldrntnn md the‘dnd' safety enginder
7. Birkhafin for theirkind cxposcorr‘vorkmg _Fqceduru and preventive measures. ac-’
z55- 6’ docunmentiition; such as films -and-photographs, .and" usclul advice.™ - *
" Thé actual demolition of the factory was carriedoutin April through the first halror
mne. 1973./An impression of the.amotnts to'be disposed ol produced from 2 building
T18 % 1ZS x 11.5 m with full process equipment together with tools. protective gear
1d cvcry{hmg_thlt is to be considered comamsmtcd. can be given from the tonnage of
xc dump'sh:ps. Three :h:ps of sb&6aE330: tont m *{illed: upxo full wonnage.- which
ieans 80% of the svailable volurie (ill former équipment remaved). A harbour iad cs-
sciallv 1o be made for these ships andin sucha \-aythn they could be moored paraliel
> thelongest wallsand séparated frontthe: nearest wall by the crane track (the floorof
on-contaminated wing of the bm'lding). A ponxoon was used u 1 windbreaker leaving

'1.. L

wmrortwooftheshrpstog LI

Ddﬁmp s papers’ ‘are Toll of the in&ndem'!ed md curious information such “;

“If ol ships are used, provisions ihould bé made beforehand (o ensure proper sink-
15 l-l thc iJ\'cn_ ntc bf]etﬁngm:er n)" but’ iann; 'nodnng ‘of (he (sohd) contcnls
ut” = *::hb.a:‘.wnm.t:: 'l‘i‘.. ks BN -

"Emplové'é imh dn ! e be § imhc-workmg team, md

SpeRlY for e firffWAXLIN] Stifisrmergénicy” medsirér.thiould be discussed and .+~ -

greed upon. Since thi€ suitshidithe ﬂppcton the back. nobody could free himsclf with:
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20 B. Holmstedt

'gy:t help. Therelore. ﬁcrmission was given to keep 2 knife within the suit to make adirect
escape possible. No one actually 100k the knife with him.”
Il even goes as far as 1o discuss “unexpected events to be expected™.

Coalite, England, 1968

Coalite & Chemicals (England) had been manufacturing 2.4.5-trichlorophenol since
1965 and the solvent in this case was ethvlene glycol. A detailed description has been
given by May. 1973, 1.2.4.5.-tetrachlorobenzenc and cthylene glycol were charged to
the reactor togethier with ortho dichlorobenzene and caustic soda solution. The vessdl
was heated by oil and reaction took place at about 180° C with an arbitrary upper limit
of 200° C. Since about 1966—1967 caustic soda fiake had been charged directiy to the
reactor. no water being added at this stage.

At midnight on 23rd April 1968, the reaction temperature reached 175°.C and
thereafier it rose continvously for SO min. When it had reached & point somewhd'em
cxcess of 250° C an explosion of considerable violence occurred and the supcnasms
chemist -was-killed by.falling masonry. oy

The manufacturing procedure at Loslite (England) did notuu'hzcathcr pfw:or )
_agitation in theaviaclaye stage. Expl6sions elsewhere, of which the-reseaych taffwere
aware, used -both but at a lower temperature. It was belicved that the Coaﬁle (Enzlmd)
method could not produce an explosion and. further more, in the event of an unforeseen
lcmpcralurc- rise, ‘(h:t there would be- fewer lnd less dangcrous toxic by -pmd-

-

“ucts™! S

. The workcrs were unmcdxatcly 'subjcctcd to a clinica] cxanunanou-bm amlnng :n
particular was found. Inview.of these “satisfectory findings™ the building gvn_s_rgopmcd

after 10 days. ‘Ab dumgcd and obviously dirty arcas were sealed cﬂ' 10 be decon- - L

taminated properly and at feisure. while the remainder of the building m:ub_}eaed toa.
thorough spring clean. Production was then resumed in the greater pand'tbe_phm.
For a time work continued normally. Process operators were watched pnmcnlzﬂy
carefully but they all remained well However, certain men, alt of whom had besain
Fine ChemicalsUnit (England), developed & mild but peculisr skin condhicin.'l‘h:stool:
the form of a Hlight malar erythema and the eruption of tiny vesicies lronnd theborders
of the pinnae. The conditions developed and the diagnosis quickly mbﬁshedﬂscﬂ' 28
chloracne. -It-became:wvidespread. These, skin conditions developed. among@xe__ m:
ployees bcch::n Mny and-December-of 1968 and 79 cases ofd_;]pncncmg_@gg’dd
Within the nexf 4-6 momhs the greater majority of cases madc an almostcotg coakid

covery. .
The Fine Chcm:cals Unit (England) was again closed md no one wis mowed into

it without special peotective clothing. including full face mask, gloves and boots. Tt was
obvious that the entire building would have to be thoroughly cleancd and resurfaced. -
Heavy and expensive equipment which had been afTected by blast or was badly
conlammatcd was buried 45 m deep at the base of an opencast coal mine. Two
unexplained cases of ch!orncnc sndncann;. reinfestation occurred when a new factory

-was vconstruacd ll ‘the: me -

At the umcp‘f (hc.nccndc-u i scctm that Ma\ was unxware of Schulz s 1957
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Oh‘ﬂ.;f Jncidents ﬁrom Tadle 2
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Conccmmg most of the other incidents listed in Table 2. much scantier evidence i 15 av-
ailable. For example. it is known that a number of cases of chiloracne occurred at the
Dou Chemical Co. (USA) in 1964 and that this led to the termination of the high tem-
perature procedure and the adaption of the Boehringer icchnique. 1n connectina with
_this; V. K. Rowe carried out a number of toxicity experiments with chiorinated dioxins
“on various species and seems to have been the first person to arrive at the extraordinary
1oxicity.for TCDD of 2n LD, perorally in the guinea pig of 0.6 ug/kg bodyweight. The
author has seen the original laboratory records and the 1oxicily tests have since been re-
ptatedelsewhere. Early toxicity experiments were sometimes hampered by the long de-
dav between time of administration and time of death.
In February, 1970, the Dow Chemical Company (USA) wrote up instructions {or
thz safe handling of TCDD in the laboratory. These instructions were reissued aimost
verbalir in 1978 on October 10th. and include a description of a “wipe test™ 1o be used

in contaminated areas.

-
- .\ -

Snc;o I976

- —— -

As is now well known the only accident whcrc detectablé traces of TCDD have been
released into the environment happened at'the ICMESA plant at Meda/Seveso (Italy).

20km north of Milan (ltaly). and resulied in 2 most serious environmental con-
tamination. On July 10th, 1976, as aresult of this accident. 2 chemical cloud consisting
pnmanlv of 2.4.5-trichiorophenot but also containing some TCDD was released into

the a(mosphcrc and over the surrounding area. The plant produccd 2.4.5-trichloro-

‘pheng| by hydrolysis of 1,2,4, S-tcu'achlorobcn:cnc with causticin cthylcne glvcol aLgn

"E;cv'xwdzcmpcramrc. Due to so far unknown reasons, a uruyvalve rupuired una're- )

Adshowcd

ledszd § pert of the reactor, content Analysxs of thc sohds from thi€ teactor
T, ook — - -

; thc-prcsmcc—of TCDD.® . PR

The 2.4 «S-trichloroplrenol was produeed for use in the synthcszs of hmchloro—i )

Phcne, a bactericide. The process used at ICMESA was s:mi!a.r to the one used in the
planidestroyed in'1968 at Coalite, Eng!md. The reason whyt tbc rynthms_ugc:_n_;sqny
- is'uiHdebated and one of the mimin issues of the cotirtcase now in process in laly.

- ARotherissue concerns the disputed lack of mfomu.tmn to t.bc workcrf and luthoxmcs .

:SOut the ‘potential danger of the opcrwon bd’ore and :ner the cxplonon. o
: Fhe: sequence of events dusing the hectic days after the dwcharge isdifficult 10 fol-
Jow-biit ‘two official chronologies issued by the Region of Lombardy (Iuly) have
partially cleared the picture. In the following the Swiss version (Roche. chgum) and
the Italisn version (Cattabeni. Dept. of Pharmacology, Milan.: Iudy). ind the' two
cl-nroneiog:es from the Region of Lombardy (lu.!v) will be z;wcn consccunvd; for. the
_sake of clarity. ™ .
* “From-many- interviews. unpubhshed and puBhshcd docimentsy

formed the following “opinion:- - CRmImnoe e, ._,1..

Ipan)
HSITmm La'Roche. We aré informed that the fC}AESA’pluﬁsunadg m'inurmum R
TCP in'1972 and that the product was shxppcd to ‘ihe US for1hc manufncwn\u(‘luxn- .
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chlorophene, We are also informed that TCDD analyses were continuously performed
on the batches of TCP produced. Baughman (1974)in his thesis, 2lso mentions analysis
of the American hexachlorophene product made from the TCP shipped to Dela-
ware, . ‘

At the time of the explosion the Medical Director of Roche, G. Reggiani, was -

informed about the situation. According to personal communication he did not know
anything about TCDD at that time but acquired information from G. Zbinden, the tox-
icologist in Zirich, and also through 2 telephone call to Dow Chemical Company.
From Zbinden he received the EPA report on dioxines (Environ. Health Perspectives.
Exp. Issue No. §, 87, 1973). Thus equipped, he sct out for Milan, Italy. Upon arrivalin
Seveso (Italy) on Friday, July 16th, 1976, he was mainly alarmed by the skin damagein
children caused by the alkaline ch]orophcnolatcs At that ime no other skin damage

had occurred
Before the arrival of Reggiani in Milan, Italy, some imperiant events had taken

place. The effect on the vegetation could be observed on July.13th. On July 14ththe

first cases of intoxications and death occurred among animals end, on the same day,

several children were hospitalized with skin Jesions. July 15th, the Lord Mayor of -

Seveso (Ttaly) issued & decn:cprohibxung-ﬂzc wnsmnpnon of :Il vegetables and food

within the ares of the factory and the selling of all provisions. On July 17h, thegrorkers

of ICMESA stopped working and went Jh strike. chardmg what happenca' an July
17th, Dr. Reggiani states the followmg in 2 Jm.cr to the author: .
“The physicizns taking caré of the children hospitalized on 16th July after. t.he ﬁ.rst

-signs of ¢ skin lesion :ppca.red anid who had been confronted with the clinical pictureof.

chemical burns were informed by me on the foﬁowmg day. 17th July, that the lesions

were possibly caused by the potcnuanv caustic nature of the reactor commts (sodium.
hydroxide, sodium salt of ethylene glveol, trichlorophenol etc)butthare contact with .
an unknown quantity of dioxin had to be considered too. Literature on this productwas. . | -
therefore handed over to them and I requested them to keep all orza.mcfuncum ofthe.. [
hospitalized children mdud.mg blood count and coegulation under close comrol.'n\ev;

passed on the information in. writing to their health authorities.”.

At the time immediately after the accident, the first and uppermost task assigned 10
the Givaudan Jaboratories for analytical chemistry in Dibendor{ near Ziirich, Switzer-
land, was to examine the possibility thn (1 ccmm amount o{r.hcconuman‘CDD
had been produced. and emitted. .. .

The first samples of dust mdsof.l coﬂecwd mthtthowwxpc test procedureon
July 14th, 16th, and 18th, ;hqnomad reliable anid rcpmdudblarsur T but the samples
of grass collected on the following days allowed 1 good evilustion of the concentration
of the dioxin and the mapping up of the conteminared zone. The laboratory chief ot’ Gi-
vaudan, Dr. Vaterlaus, came down on the 19th July,

In the meantime, further anslyvtical data were comiing from the laboralonu in
Switzerland. and with their helip it was then possible for Reggianito submit to the [talian
‘authorities a plan for the evacuation and protection of the populnnon Th:s he did on
Friday. 23rd July, as follows:

_ - “That day I requested t.hn thé poPquon of the zom,m were outhmn; be,
lmmcdmcl\ cvacuated and thlt the people be prc\ ented from entering it. Furthermore,
I sugpested that the people c\acuncd and those living around the arca be kept under’

medical conrral and weekly' follow-up base line examinations for toxic eflects be
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U i. _regularly pcrformcd furthermore, that il personal belongings-bedeft behind in the . :

-.}— houses and that fruits, vegelables or _animals belonging to this area be not consumed. : : e
‘i Prcgnanl woinen wert 10 be-mformed of the remote possibility ol' an embryolo:uc -

1 “effect™ (Reggiani lener, 1977-02-21).

Friday, July 23, represents the turning point for the event “dioxin ofchcso" Inthe

j building of the regionz] Authorities were convened medical specialists from the Region
- 4 ~of Lombardy, Italy, and the top ofTicers of the provineial Health Authorities. Chaired
_,_._.-_:‘ .=_ by Domenico Ameni, Prefect of Milan (Italy) and by the regional minister of health, Ri- _
- .{__ volta, the meeting carried on the whole day. A statement was issued at the end of the !
;;'f - ' meeting.- “The conventon is of the 'Opiru'on that no measures are required for the
-:’5 protection of the populetion™. The experts agreed unanimously that [urther steps were
4 ncither urgent nor necessary. During the television news the Health Director, A. Rivol-
§ L2, declared on the same day that “everything is under control™ (Mazotta, 1976).
.-i N The original analytical results as well as the state of the art of analysis of soil and .

" vegetables carficd out by Givaudan have been put &t the disposal of the author by Drs.
_-.N. Neuner(1976) and 1. Hostynec(1977). A copy of the paper to the Italian authorities
(i French) which was submitted to the Italian authorities on Saturday morning, July

.28th, and signed by Waldvogel, director of Givaudan, is also in the possession of the au-

N .
. -
PR P
1
!

“thor. Evacuation was commenced that very same day.
~ = Meantime. the scientific activilies of the Italians during this period of time is closely ]
" connecied with two people. Professor Cavallaro, Director of the local Laboratory of e s
l Hygiene ina Milan (Italy) and Professor F. Cattabeni of the Dept. of Pharmacology of : B

" the University of Milan (Tealy). Cavallaro paid a visit to the factory oa the-16th of July.
On the 17th July, Cavallaro was approached by Dr. Ghetti who came to him with &
.: sample of Jeaves informing him that animals were dying. This Jed Cavallaro Lo visit the
. ICMESA factory :lso on the 18th July. Hc waated ta eater the area of TCP pro- .
" diiction. One Mr; Pacietti in. charge of TCP producaon did not, however, want him to .
. ___go into the ares!. Acéording to one vu*s:onhe ‘told Cavallaro nothing ebdat TCDD. . .-
~-..” When Cavillaro-went back tothe lzborno:y fielookedin ‘the literature (the same day) -
*; and found_put-thn'TEBD-could be formed: The book‘whmrﬂtvanuo found for the : -
— first Gme the-informationién TCDD is the fonomnz .
Chemical analysis of the environmentend* other modcm wchmquu.
: ‘-Progress in Analytical Chcm.r.suy voLS
oS Ahujl:. E:‘!N-L Cohcn.’l' .J.

1973. e T Ry
I this book thcn: is the‘chnptcr by ] "K}P Plimmr Fhe. . smfmee of pesticide

Py

contaminants. In the- chapter thm is i'pangnph oaTCDD its ‘origin and toxicity N ;

. (Camabeni letter, 1978:01-30). ~ 2 2 S : 2o ¢

N Howcva'. according to the Kamedo qun. alrudy on the 17th July thc factory ’

" management. conﬁrmed the poss:'ble formaxton of ICDD This scems to be the first

nme TCDD::was brought ‘up in* connecuonmth the’ accident — 7 days after the
ploson.

R et A&ordm;tot.beomm.l vérsion o{:beRzpond‘lnmbardyﬂwy).Pmr Cavalls- .
?" ro.onthclSthJuly:suspecwdtbcprscnccohsubstmcemtomcthanTCPmd _ S
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224 . . B. Holmstedt w
suggesied TCDD and ICMESA made the first concession to the Health Authorities w
that same day. Hawever, they did not admit in an explicit way that it was TCDD but Tt
they let it be understood that this could be the case. The Kamedo Report confirms that 1
on July 18th. the Laboratory of Hygiene in collaboration with the institute of Pharma-

cology at the University of Milan (Italy) commenced analvtical work but does not sav B |

what this consisted of,
On July 19th Prof. Cavallaro and Prof. Ghetti, on theinstructions of the Provincial i

Medical OfTicer and the Assessors’ Council, left for Zirich (Switzerland). Givaudan’s i

*  headquarters — the parent company of ICMESA — to ascertain the first results of the
T analvses carried out on the samples collected by ICMESA's technicians foliowing the {
[ accident. On the 20th Juiy they obtained TCDD-standard for analysis and at the same !

time got the information that 2 maximum of 2 kg. TCDD had been discharged :
(Kamedo Report). '
In Zirich (Switzerland) the analytical methods were demonstrated to Cavallaro 1
and the toxicity of the dioxin was underlined. As yet he was not fully aware of the grest. ©s
toxicity of TCDD. Upon returning to Italy, various specialists were called into Seveso
(Ttaly) and the Dcpmmcn( of Pharmacolog\' of the University of Milan (Ttaly)awere
asked ta. ‘control the results from, Dubendorﬂ' and verify the presence of -TCDD.
—.—{Evento. ICMESA. -ch:oa.-oLLombardv.;luly). The sample of TCBD .gizen’to .
Cavaliaro probably got.into the hands of Cattabeni on July 22nd or: somcwhat carlier. - :
(Cattabeni interview), .
J ‘On Thursday. 22nd July, Cavallaro contacted Cmabcm who lucksh ml.slcrcd the -
< massfragmentographic technique and had access to an instrument. He was, however.
:;._3_ : 15 ignorant about the toxicity and chemical properties of TCDD. a3 was Reggiani jn thé

‘."E'i‘ : :. I

- '
1y
!

1

bczlnmng, Cavallaro wanted {0 know whether a sample of leaves from a'tregglose to, - | i %7
5 the cxhaust contsined TCDD. He said it was dioxin but gave no formula or other infor- i
q mation, A technician from Cavaliaro's lab. came 2 h after with a paper about TCDD.
= The general ignorance about these types of eompounds is evidenced.by the actions of
e another scientist who collected leaves with his bare hands 23—24 J uly and who still suf-
fers from chloracne. e .
Before the arrival of Cavallaro's technician Cattaberi had already rceordcd amass
spcmrum without obscmng any precautions whatsoever. From its fragmentation
pattern. and. the characteristic molecular cluster he nearly arrived at constructing the
correct formula. as-evidenced by. documents shown to the present author,” @ e
AL 23‘00110n'c!1e‘23rd of Juty:Civallaro was abie to ngc.xheﬁxstmsuhs obtamed N

Ub. of the ffealth Scf.,

and ground in. the wcm:ty of ICMESA. Since this date more than 10000 déter-
minations’ of TCDD in soil have been carried out strangely enoughin a dcpartmcm of
i pharmacolog) L

Commeats '
, | ¢

_Jn lundaght:mmv-tlﬂ_JLu can bc lclmed from Sc\-eso (Italy) . nnd prc\nous lcc‘dcnlx. g -
. " The word ca(nsu'ophy it usualh associated with sudden (or violent) death. ocin- '

o o juryeThe chcsolltﬂ)‘) madcm 1l!ustrucs a completely difTerentiype of catastrophy ~ :
oA cme oMM b enenamrad ol causing infuries l .

PYTIN
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with 2 latency varving from months to decades — orgdnic injurics with.tesatologic. can-

cerogenic and genetic mxmfcs(anons A dlschargc of this character is therefore similar
to- that of radioacGve material. =<~

- Baséd upon the many human accidental exposures. it s fair 10 assume that TCDD

kas alow acute toxicity to man compared (o certain animal specics ¢.g. the guinea pig.

The Seveso (lialy) incident confirms this but the delaved appearance of chlaracne

mcicztes that man is a sensitive species and the development of this lesion is a sensitive

::d;ca:or of exposure.

) Thc high animal toxicity and gcncral propcrucs of TCDD were clearly pointed oul

3y "Schuiz in 1957. Yet in 1976 many scienlists were ignorant about the extreme

toxicity 2nd cven the existence of this compound. Serious work on the mechanism of

_ zotion started around the 70°s and was then prompted more by the discussion of the use

"of defotizats in the Victnam war than by accidental exposure in factories. The lack of

knpwlzdge about Schulz’s paper c2n only partly be explained by the fact that 11 was a .

shori-note written in- German. .

"'hc many accidents mentioned in Table 2. some of which have been commented

. Lpon ia this paper. did not scem [0 create the necessary awareness outside some :

s;c:gal:_s(s i loxicology. industrial hygiene and dermatology. On the other hand. one '

kas 10'keep in mind the fact that the awareness of the general public with regard to envi- i

rommemtal pollution was not great when these accidents occurred. neither was the : “?\?
legislation 1he same as it is now in most of the countries concerned. Itisinconceivable to ; SR
trink ihat at the present time a factory in a major city could remain closed. con- | L. : ;ggg
tzminated with a2 deadly poison. for 10 vears and then become dismantled and dumped : 3:{"'-;"-.:-
into the sca without the authorities. the gencra.l public and the news media. becoming ' ' Srea
aware of the (act, : gi!.:}'
Ths overall information to scientists about potential toxic compounds is also - i EE:-{'

- different now.-in fact. itis almost overwhelming in.its indiscriminate magnitude. There
—-is’ clrarly a case for more cooperation between:scientists in the “various i elds of
:m:colo:v particularly to. digest the literature and prcscnt conclusions-in-a form
suiiablé for_the_non-spitialist .z~ industrial chemists.™ - x ¥
" TTAlthough some toxicologists -took: careful notice of Schulz's 1957 paper-the .
problem was that no consequences were drawa and po effective distribution of the mes-
sa:c'u-as"‘orgmized. Somehow they were unabie, or did not feel called upon. to make
p.opc: use of their knowledge ia terms of effective warning. The Jesson to be learned i is
_Wmprov cmcm of the chaanels for the dism'buuon of knowledgé about, and recognition
-of cofpounds with outstanding toxic potentials. In the future a roster of peaple with
~both_-detafled and broad: toxicological knowledge, managed by an international
- organizaiion like the WHO. would serve a useful purpose provided that it is kept up lo
date’_continuously.
. As_will be apparent from this review, the communication between the chemical
companrs with regard to the fsks of 1CDD costamination has been much better.
- [Fhe. Bochninger Company. FRG, already in 1957, mformcd its competitors about
/& safer procedure vently adopted by
Iny oL.them. However.: even: s0,-major accidents have occurred, e.g.,
England,in ]968: and-Seveso.(ltaly)in 197615 the latter case x proportion of ‘the - i
general publicfor-the: first. ume.*becamc mvollmurily exposed to’ the toxic’com-~ - -
peunds. * .- e Yl :
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~"The author does not feel called upon 1o discuss lechnical details about synthesis but
wants only to point out that “run away™ exathermal reactions seem 10 have occurred’
regardless of starting temperature and solvents used,

In Seveso(ltaly) there is no doubt whatsoever that the Swiss firm was fully awareof
the potential risks in the manufacture of TCP. Notwithstanding this. the process was
carried out in a clearly risky manner, the most obvious cvidence being that the safety
valve opened out straight into the air. indicating gross negligence.

At the time of the discharge the authorities were faced with the problem of
obtaining quickly. information about the toxicity of different conceivable toxic sub-
stances discharged into the surroundings. At the initial stape they were apparemly re-
stricted to local libraries to obtain information that couid serve as a basis for action.
this. of course, was a time consuming task. In retrospect; this is remarkable in as much
asthe Dept. of Dermatology of the University of Milan, Italy. in 1962. summarized five
cases of chloracne occurring in workmen involved in the manufacture of trichloro-
phenal fram ictrachlorobenzene (Holfmanan .and Meneghini. 1962). This was. an
eccupational cxposurein 1959 at “Industrie Chimiche Melegnanesi Saronio™in Milan.

Through a former co-worker the author has found out that one of the cxposcd workcrs-

is still suffering from outbursts of cfiloracne 20 years later.

_Authorities usuallv have some super\-:soqv svstem (o protect mdnstna..’klabour. and
the population in-general, from i inj0ry. Information” regarding the general labour
protection at ICMESA is extremely.incomplete and information 1o thé local people in-
volved may have been voluntanly or involuntarily neglected. The tialian jaw has
articles regarding the obligation of firms to inform their employees about risks in their

place of work. The number of the law-is DPR(Decreto’ Preadcme chpubbca) 303

Art 4, the date is March 19. 1956. .

Under all circumstances one has to agree with Hans Paul Bosshardt from lhc Su-ass ‘

Laboratory of Plant Protection. who in | 973 wrote an article about dnoxms. in the Neuc
Zurcher Zeitung. stating smong other things:’ )

*In the future. 10 prevent damage. the technical production of chlonnatcd phenols
and formulations will have to be improved so that polychiorinated-dibenzo-p-dioxins
no longer occur. Il thisis not possible the use of these compounds will huvc tobe drlsu-

cally limited or totally forbidden.
According to a new Swiss law-about poisonous substances, valid for about one

year. rules have been laid down which will allow a quick arhelioration of these problems.

Undoubtedly. the producers of chlorinated phenols. withina rcasomble time limit. will' - -
he willing 10 accept this and. without objection. ingtitute changcs in their production. -,

It goes without saying that such problems do not have to be solved in Switzerland
alonc. Evenin thisinstance an imrernational collaboration is indispensable and luckly.

alrcady partly recalised.
It behoves our country (0 be ahead of these questions end to sugges: pomblt

_solutions of problems.concerned with the prevention and decontamination of chemical

cnvironmcmnl pollutants,™

Al nunw;.-.-nmn The liicrature on TCDD is alrcady exiremely kengihy, Therdfore. the lulhor has rx
fiund it reasonable ta include references aeveeything included in this editorial sinke he haix ridied much
U e snkence 8 petronaliceen iews In as for as kettors mree 2y aifable. they, - ar¢ yuated hokm , The
author wold like 1o express hs ;m-... ¢ lothc folkwnn; reople who have mnbmd to lhc cﬂmr“"""‘
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Proteferzan tu Severn .=

- -( tau¢ also preatdy relicd on the so-calicd K amedo repon on Snua and this, perfigph. requircsanea. .
- Kamédo u 1 Swedish orpmunon of catasirophy medicine. It consists of a numbcr of
..:d sci¢ntists in varicusTiclds, the number of which can be increased ad hoe by svitble expernis. ;
~ose of K amedo is primasily 10 gain expericnce on how to handie medical causlro;shms “To this ef- |
L an azeident happens experts<an be immedistely and promptly sent 10 the arca where it has oc- {
{
!
L]
L]

curzcl. Dezisions are made by orly a few people. mostly a chairman and secretary of the organization. The

it a2 evpedited withour it being necessary 10 g0 through various channels. Passpans, vitas and
T manny arz available at the airpont. A report is submitied 1ater. 1n the case of the Seveso catasicophy the

- S=ecisk mission’s repon is dased 1976 not long afier the incident and has also been translated into Ger:

mz .-

. " The authar would also point out thatin sdditian to the litecatuse given below, he has also relicd upon

the iwa ¢Rdial chronologies. completed in 1978. of the ICMESA accident. provided by the Region of
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