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" NATIONALITYT:

--PLACE OF BIKTH:

DATE OF WIRTH:

ADDRESS:

EDUCATION:

PROFESS10NAL
ACTIVITIES

CURRICULUM V.TAE OF DAV1D WOOD 60000110

David Wood

Bricieh -
Stanford, Freac hrlf;in
August 2, 1939

Av: Waoshington Luis 2500, Casa 9
04662 Sgo0 Paulo Brazil

St. Marzin's Elementary School, Stamford
Creat Bricain - 1944 to 1949

Stamford School, Stamford, Great Bricain -~ 1%49 to 1957
Trinity College, Cambridge University, Cambridge,

Grest Britain ~ 1957 to 1960, B.,A. Honours Chemistry
and Part I Law Tripos

Assistant Technical Salesman, Engineering Chemicals
Group, Mon:anto Chamicals Ltd,., London, Creat Britajn -
May 1, 1961 to June 30, 1966

Sales Supervisor, Dieleceric Fluida, Monsanto Europs $.A.,

Brusssls, Belgium - July 1, 1966 to October 31, 1966

Product Supctvisor.'nialoctric Fluids, Monsanto Eurcps S.A.,
Brussels, Belgium ~ November 1, 1966 to January 6, 1968

Market Superveior, Yood and Yine Chemicals, Monsanto
Europs S.A., Bruasels, Belgiua - lanuary 7, 1968 to
January 4, 1972

Product Manager, Finme Chemicals, Monsanto Europs $.A.,
Brussels, Belgium ~ Jsnuary 5, 1972 te February 20, 1974

Internaeional Market Msnager, Fluids Functional Products, =
Monsanto -Company, St. Louls, Misscuri, VU.S.A. =
February 21, 1974 to March 31, 1973

Market Manager, Disleczric, MIC Specialty Chemicals,
Monsan:zo Company, St. Louis, Missouri, U.S. A. -

April L, 1975 to December J1, 1973

Industry Manager, Dielectric, MIC Specialty Chemicals,
Monsanto Company, St. louis, Missouri, U.S.A. =~
January 1, 1976 to December 31, 1977

[ - PLAINTIFF'S
ExHiBir |
——41;2;21—05h;
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Market Mansger, Heat Transfer and Procesy Chemicals,
MIC Specialey Chemials, Monsanto Company, St. Louis,
Missouri, U.3,A. - January 1, 1978 to December 3). 1979

LAST JUB .. _Manager, Raw H.atcruls l’urchau-. m&u. Corpon:n
Purchasing, Monsanto company, St. louis, Missourt,
U.S.A., - Janusry 1, 1980 ro April 30, 1982

ACTUAL JG: Dir.ctor, Chemicals & Plastics, Induurin Monsanto S.A.,
' Sao Paulo, Brazil - May 1, 1982
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cc: Mr. D.S. .meron - ME

RISING & STRAND
S AKTIEBOLAG '

TELKYOMN: 320 88 TILEOAAM , HINAIS TCLEX: 16824
rosTOIMO: B 44 4) SANKGIRG: 71-0848

BTOCKHOLM VA Noyamier 28, 1066

SVEAVAGKN a7

Monsanto Europe
BRUSSELS 3
Belgium

Jor the attention of Mr. D. WOOD

Dear David,

re: AROCILORS | _ . W
As mentioned, there has been some publicity in Sweden.
concerning investigations made at the Institu vl

Analytical Chemistry at the Stockholm University.

These have revealed that a group of products called
Polychlorinated Bi-Phenols - PCB for short - accumulated
in certain organs of animals. They are said to be
related to DDT and equally poisonuous.

The findings were discussed at a meeting of sclentists
at the Wenner-Gren Centre in Stockholm on November 22,
Below please find a translation of an article in the
Swedish daily paper "Dagens Nyheter':-

"It is found in salmon ard in pike. It is found in
Sea cagle living on fish. It is found.'@gn thhysnr-
face of the needles of the fir trees, that is”
the air. It is found in the hair of -a fdve months

. A - Y
A -)!

The scientists working with biocides'have {or aslong
time seen this something as unknown "peeks), onstheir
gas chromatographs and at a meeting™at the Wenner-
Gren Center, Research Assistant S¥ren Jensen of the
Institution for Analytical Chemistry at the Steck-
holm University could reveal the identity of these
peeks. It has been found that they conslst of a
group of poisons, Polychlorinated Biphenols (for
short PCB) which are closely related to, and egually
poisonous as, DDT.

[y

PCB is broken down considerably slower than DDT end
gives rise to dameggof liver and skin. PCB is not

COMPANY  rean
CONFIDENTIAL

05646}
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mstiemunas

_used as a herbicide,. It is not manufactured in
Sweden but i1s supposed to used by the iidustry to~
quite some extent. No speoial industry can so far
_be acoused of being the source of contamination.

Research Asst. S. Jensen has tested 200 fishes and
a number of birds. He has taken several samples of
air and has reached the conclusion that PCB 1is
equally common in Nature as chlorinated hydrocarbons
of the type of DOT, DIE, and Lindane. Even fish in
ladd joJaure in lLapland contain PCB. Mr. Jensen has
also found that PCB does not appear in animals
living on a vegetarisn cdlet, such a= the elk.

In the course of his work, Mr. Jensen has not found
anything indicating that the source of contamira-
tion oomes from agricultural additives. It is,
however, obvious mlready now that PCB is mosat

= frequently found in organisms living in water or
feeding from water animals. In all éxamined pikes
PCB was found. In a sea eagle found dead outside
Stocitholm it was found that the liver contalned
30 mg of mercury per xilo, 76 mg DDT and oonsider-
ably more PCB. The exaat figure has not yet been
determin=ad.

PCB is found in water and in eir, and not only in
the Swedish air, but also in e.g. London air.

Mr. Jeneen has not yet been in Loncdon for sampling
but could identify the poison by studying a gas
chromatogram of air published in a British techni-
cal Journal.

Mr. Jensen har also examined thehair of his family
end himself and has found PCB on all samples.
Most PCB was found in the hair of itis wife but
most sensational was that the girl aged 5 menth:o
. had more PCB in her hair than her brothers and
o -sisters of 3 and. 6 years. Probably the girl-had
< T got’the poison via tHe ‘mother’s milk. o e

' In the State Museum Mr. Jensen has examined the
+hole collection of sea eagles datin( back to 1880.
By testing it could be established tnat PCH was
present only in birds from 1944 and thereafter
while birds collected before 1G44% were quite [ree
{rom PCB.

(3()“AF3ﬁJﬂ\( The use of PCB in Sweden is not established in detail.
) Ei\(T:f\L. According to American sources these types of products
(3()VQFW[) N are used in the manufacture of a v:riety of heat-
resistant materials., They are used for electrical
insulation, for fire-proof heat transport in
hydraulic oils, in lubriceting oils used at high

056462
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:*“““fBoard'Of“Poiébhéﬁs’Substances’and’the"ihduStr?‘will“have””'

--temperature-and pressure,” in paints ahd as pig-
ments in various plastics. PCB is not imported
only as such. It is also part of several finished
products. Nothing 15 known as to the way in which
it reaches the water and the air. According to
Mr. Jensen, products containing PCB should have
this openly declared.

PCB is equally harmful whether absorbed via the
skin, through the food, »r by inhalation. In con-
tact with the skin it can cause e dema. For DDT
the highest permissible concentration in the air
has been set at 0.5 - 1l mg/cu.metre. For PCB it
has been mentioned to be 0.5 mg/cu.metre.

Mr. Jensen will now try to get more complete
analytical material. He hopes eventually to be
able to disclose the source of the contamination
and will also increase his cooperation with toxo-
cologists and geneologists."

Another daily paper, Svenska Dagbladet, has a similar
article. Here it is mentioned that Mr. Jensen, work-
ing under Laborator (Professor) Gunnar Widmark, has
disclosed facts which will have far-reaching importance
since the findings have proved a new source of pollu-
tion of the nature. . :

One of the participants at the meeting was Dr. A.V. Holden
of Scotland, scientific contact man between the twelve
0.E.C.D. countries, who has established coordinated
analysis ol chemicals used and found 1n nature.

I suppose there is no doubt that what has been termed
Polychlorinated Biphenvls is equal to Aroclor. There
is also no doubt that the published facts will cause
considerable unrest in several quarsers. We probably
will have to have Aroclor registered with the Swedish
Lo be particularly careful in handling the material.
The problem in some cases of course may be the disposal
of used material. I understand that there hardly exists
a convenient method of destroying Arocclor and that
possibly burying unuseable material may be the only
answer,

We shall be glad to huar from you sSoon.

Yours sincerely, TRAN 056463

RIGING & BTRANL .. ....uiAG
, RY STRAND
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thim oar Owa organizaties, In ocoasideration of the importance

slhe, Am llt._ Louls amd their comments transmitted to us as soon as possible.

C o mﬂ ‘the 'rico-.ndltim wade by our medical dspartments wesall
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L Tainking quantitics of Aroclor wsed in Sweden
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L - .. cemtrol im the industry. Is it likely that the
- . show sizilar chromatographic traces to tha
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Mr. D. Wood
BRUSSELS

I do not believe that we can glibly accept Aroclors as

& synonym for polychlorinated phenols that were discussed
at the meeting of scientiasts at the Wennex-Gren Centrs in
8tockholm on Novembar 27.

There are polychlorinated phanols which presumably oould
incluce d.riv¥tiv.l from, or impurities in pentachlorephenol
and, aspecially, 2,4-D and 2,4,5-T. These compounds would
be much more liable to appear in salmon, pike, and sea eagles
than any derived from Arocclors.

There are many chlorinated polyphanyls that can be formed

during the manufacture of 2,4{,5~-T and probably pentachlorophenol,
&3 vell., Our only problem is whether or not we want to bring
these facts upy and have our herbicide program receive anothar
black eys. This, I will have to lesave to your judgment.

I think the gquestion here is primarily an analytical problem.
How can we find out wvhat product Mr. Jensen is talking about?
Can we ccapars these chromatographic peeks that Mr. Jensen is
describing with anything found in Aroclors, pentachlorophenol,
2,4,5~T, etc? I admit I am out of my depth here but I think
ancther compound {s indicted rather than Aroclor.

R. Emmet Xally, M, D.

xex/1n

VZza
| EXHiBIT Np, gz

rRAN 056624
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NOTES ON THE NEWS continued

for various purposcs such as hoeing. At
the Nationnl Institute of Agriculiural
Engineering, Howden, Midlothian, some
interesting new attitudes are developing,

liowever. For onc thing herbicides have |

climinated the need for closc manual
wracedures which mcans that it is no
onger necessary to grow all crops in single
rows. There would be distinet advantages
in growing potatocs, for instance, in beds
as wide as three or four rows. It would be
more ecconomicul of land, earthing-up
could be done quicker, and the soil would
sulfer  less  from  the compressional
damnge done by agricult;ral machinery.
There. is & drawback, however. Tradi-
tionnl tractor design docs not permit the
usce of wide strips; and no one clsewhere
secms 1o have given much thought to ways
in which traciors could be improved. At
NIAE cugincers have had 8 hard look at
what farmers are going to need in the
future and have designed an impressive
“sell-propelicd, multi-purpose toolframe™,
which couli well come to dominate our
rural landscapes in a few years' time,
Esscnuially it consists of alarge box frame,
supportcd at chest-height on conventional

tractor whecls—a large pair at the front .

and small pair at the rear corners. At the
front of the frame in the centreis a power-
ful, 70-horsepower tractor engine coupled
to the driving wheels by independent oil-
driven hydrodynamic motors.

The driver sits high up on the rear
member of the box frame ina sent that can
be hydraulically shifted from side to side,
or turned right round to face the reverse

- diréction.” He has two levers ‘at his left
hand: both ™ forward Eivel a range of

forward specds: both backward, reverse
spceds. By moving them independently
the wheels will revolve at different rates
and assist turning. The rear wheels are
telescopically mounted and can be raised
or lowcred hydraulically. They are sell-

“levelling over uneven ground. Agricultural

.implements  are mounted—without the
nerd for soil-damaging wheels—in the
centre of the box frame. Implements,

- likewise. can be designed for hydraulic

operation and the frame is equipped with
two large oil tanks at each front corner
and scveral hydraulie take-off valves.
The whole contrivance is simplicity itsell
to control,

A planting unit has now been construc-
ted that will plant and ridge four rows of

‘radio

potatoes in onc operation. Work is also in
progress on a double-row harvester.

That tractor wheels arc indecd harmful
to soil has emerged from a unique ficld
study at the institute. Using a gamma-ray

robe and detector, researchers there have
[:cen able to observe for the first time the
actual local profiles of soil density across

“tractor ruts, plough furrows and the like.” -

They have rclated thesc to the fuilure of
plants such as raspberry cancs to grow
where the soil has become compacted.
Clods sre also typieally the result of the

paesage of heavy machinery across the soil .

so that cutting down the extent to which
tractors and wheeled vehicles runover the
soil will undoubtedly improve production,

This is by no means the only application
of modern mcthods of science to farm
mechanization at NIAE. Novel work under
way cims at sutomated singling of sugar,
becta. Again it is herhicides likc paraquat
that have made such advances possiblc.
Manual thinning by hoe is tedious and
expensive. The plan is to use a machine
cquipped  with photoclectric  detectors
sensitive 1o the spectral absorption lines
of the green chlorophyll pigment in leaves.
Signals from this device, indicaung the

. density of foliuYe, will control a paraquat

spray which will aquirt the excess plants,
leaving only those required at specified
intervals for optimum growth.

- Enginecring data during field trials on
new equipment is about 10 be collected by
tclemetry, and modern  dats-
processing methods are under develop-
‘ment at NIAE.

REPORT OF A NEW \\
CHEMICAL HAZARD 3
A Swedish rcsearch worker has expressed
concern over the increased amounts of

" polychlorinated biphenyl (PCB) cntering

the air, presumably from industrial smoke
and ruﬁbish-dump smoke, and bein

absorbed by water and taken up by ﬁsﬁ
and later humens. PCB which is related

- tn and as poisonous as DDT waa detected

by Mr Soren Jensen of the institute for

~Analytical - .Chemistry, . University of .
- Btockholm, in some 200 pike taken from

different parts of Sweden, fish and fish-
spawn throughout the country, an eagle
which was found dead in the Stockhalm
Archipelago. and in his own. his wifc’s
and hix baby daughter’s hair. As the baby
is only five months old her father con-
cludes that she got her dosc of PCB with
her mother’s milk.

it is not known at Ircscnl how much
of this substance is dangerous or even
fatal. )it is comparable with DDT 1hen the
Jimit would be 0.5 mg per cuhie metre of
air—and, for comparison. the desd eagle
had at least 10 times as high a concentra-
tion in its hody. For purposes of elimina-
tion Mr Jensen has obtaincd feathers from
eagles preserved at the Swedish Nagional
Museum of Natural History sincc 1880

New Scewrngr, 1Y DEC g6

and las detccted PCB firstinwn coghe 1von
1944,

In Sweden, PCR is known 1o he used i
elecirical  insulations, hydraulic ol
hirh-lnmpcrnmrc and  high-presar.
lubricating  oils, paints, lacquers s

. varnisiics, and as pigments in variou

lastics. It does not secm 10 e used nea
insecticide. 11is not destroved by incinera
tion and may enter the hody dicertt
through the skin, by breathing. or by wx
of food (especially fish). It is partirular
harmful 10 the hver, and also the skie
this has been demanstrated by exper
ments on mice. PCR ix mueh harder
brcak down than DDT and ilere is eves
reason to supporc that it i murh mo
difficult to get it out of the system. T!
substance hax alro been detected i thea
over London and Hamburg simd slso -
scalx caught off Scotland. It enn therefou
be presumed to be widespread througi
the world.

’

LOAVES
AND FISHES

The famine which now threatens parts
India has tended to focus the attention
the devcloped countries on that su
continent's chironic inability 1o feed
tecming people, but a wurming note can
last week from another less publicis
arca. Dr B. R. Sen the Indian Direet
Cenoral of the UN Food and Agricuit
Organization was addressing a regior
conference at Punta del Este, lirupw
He lambasted the governments of La:
America for their unwillingness 10 fu
what could be “a very scrious situan
indeed*. 1y would take, he said, an ineres
in food production of four per cent ave
to atem “'social and political unrest wh
still prevails™, or even to prevent it fre
worsening.

Dr Sen’s warning comes none ton so
Malnutrition if not actual hunger is wi
spread in Latin America, where per-caj
food production has dropped by four
cent in the past sixycars. At the -ame t-

: the population is expected-to double it

(to 422 ‘million) by 19R5. Dr Sen helic
the four-per-cent rise to be trchnir.
feasible. il an all-out effort is mnde n

Apart from the struggle to inere
food supplics to keep pace with popular
however, efforis arc also heiny mad
overcome traditionsl projudiecs apa
various foods which may b plen
though ncglected.

In the walers of Loke Victorin.
instance,~—they cover an arca nhowm
size of lrcland—there are va-t show
tilapia, & firm white fish, weighing ol
8 oz and very tasty. European firm!
alrcedy asked the Tanzaman pover:-
about the possibilities of seodting fie

_fillets to Europe hut the local people

by no mesns as keen 10 ent 1his ao
(are.

TRAN 056625
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INSTITUTE OF ANALYTICAL uHEMlS‘I‘RY ' S
UNIVERSITY OF STOCKHOLM Stockholm, Decembsr 23, 1966

Roulagrvigen $0, Stockbolos u.w'.'

.Mr.-Ford - : e b
Monsanto Chamioal Oo

'800 Lindbergh Road

Bi1t Louis, Missouri 63177

* UBA = o o .

Last year I had the great pleasure of visiting you at the Homsanto Co

in Bt.Louis to discuss analytical problems of the phenolic composition

of TCP., We were later kindly supported with samples by Mr. J.S. Thomas

+ . and Mr. A.F. Uelner. Our analytical investigations are slmost finighed
and we will send you a reprint of the report when they will be aveilable.

This letter is to inform you that we recently have identified most of
the unknovmn GC-peakp at residue analysis of pesticides in biological
panples. By the aid of combined ‘G0 and mass spectrometty Mr, Jensen of %
this institute heas found the unknowns to be polychlorinated biphenyls
vhich anmong other companies. are manufactured by Monsanto, trade name
Aroclor. .

Added to this letter you will find a ppeprint of the synopsis of our
publication which will appear in Acta Chem. Scand. (8ummer 1967) Two
gas chromatograms are alpo added to show that the chlorinated biphenyls
are enriched in ecological series. - In the sample of the. pea eagle
were found: Polychlorinated biphenyls 60 ppmj ordinary chlorinatead
peatioidea 80 ppm and meroury. il) 40 PPD

At prepent we have no knowledge of the biological signiticanoa of

the presence of these compounds in living organisms. We have gtarted

a collaboration with the Dept. of Toxicology at the Carolin Institute
but we should very much appreciate to work with your ‘toxicologists ©
over this problom. .

. We will be glad to give you .any turther {nformations ot the rnsults
- obtnnod in this laboratory. .

- : ': o . Bincercly Youra

' (sz”m 4&4%’7724 s =
/;/ unnar l’:l.dma.rk

’ ' . ) ‘

Pl - awadt .
| exuisir No&Z2
/// 7 /ﬂ

- ' . . . L »~ e

TRAN 056035
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1éth January, 1967

P.G. Benigmis, St. louis
GeRe Buchanan, St. Louis .
D¢S+ Cameron, BErussels

Ir. Ro Bumet Kelly, 8t. Louis
GeRe Graham, New York

R.A. Steenrod, St., lLouis

D. Wood, Brussels

JesA. Evans, london

R.A. Bﬂx‘ter' Ru.abon

On 2nd January 1967 Mr. A. Richardson of Shell Chemicals'
Tunstall Laboratory, Sittingbourne, Kent talked with me over the
telephone concerning the Swedish Press report relating to the
identification of “Polychlorinated 3iphenols"™ as traoce contaminant
in sea birds, fish etc. Richardson has been working for some years
on the similar problem with insecticldes such as DDYT, which are known
to have wide distribution in trace quentities.  He had already found
that the chlorine-oontainir.,g residue contained substances more steble
than DIT. and just as S8ren Jensen reports he has obtained spectrographic
evidence that these are very similar if not identical with Aroclors.
He has obtained samples of Aroolors 1242, 1254, 1262 and 5460 from us,”
and would now like to have small semples of any chemically pure Arocloxr
constituents which we may be able to supply. Milligram quantities would
suffice foxr his purposve.

Mr. Richardson was quite sure that the compounds rcported to
be "polychlorinated biphenols" are really meant to be polychlorinsted
biphenyls and as support he has sent me a copy of the synopsis of a
paper entitled "Pesticide Analysisi Presence of Polychlorinated
Biphenyls at Residue Analfysis of Biological Samples" by SBren Jensen

b\_.

I d.:.scussed with Richaxdaon the soundneas of Jenaeﬂs claims
and was asgured that his work and findings are scund. Jensen is on
the etoff of the Institute of Analyticsl Bhemistry, University of
3tockholm. A note on the staff and work of the Institute is attached.
From this you will see that Jensen is wholly oconcerned with the
anelysis of chlorinated pesticides and with the work of staticns for
routine analysis. .

I would be glad if Dr. Baxter and Dr. Buchanan would arrange
to send me milligram samples of any pure Aroolor oconstituents that may
be availeble at Ruabon and St. Jouis respectively.

COMPANY
CONFIDENTIAL

D.VN. HARDY

TRAN 007566
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Brussels, Belgium . ignus - St Louis

26th January, 1967 dyrS.;::;on
“Kelly - St,

SWEDEN, AROCLOR a - be. Louix;ouh

DWigb

We recently sent you a translation of a Swedish newspaper
article referring to the identification in nature of
polychlorinated biphenols. Because some of the uses claimed
for the materials fell in line with the uses of our own
chlorinated diphenyls, we made a point, during our recent
viait, to Sweden, of visiting the research institute involved
and discussing their particular programme of work.

To _eliminate any earlieg#_gnfuaian_that there may have been,

I should like to emphasise that ther . doubt thatthe
c cal whic s the subject of the investigatigﬁ:aﬁange

news release, is chlorinated diphenyl 1i.e. Aroclor.

The company that supplied the mass spectrometer which was

used in the research programme, in fact have recently put out

a press release on this work. Although I am horrified by some

of the headlines in this press release, it does basically

describe the research programme carried out in Sweden, and
describes in clear terms how chlorinated diphenyls were identified,
I therefore, enclose a copy for your files.

Jensens only aim in life as an analytical chemist, was to identify
the substances found in his research work on the occurrence

of insecticides in nature. The unfortunate agspect of the
situation is the comments which have been added to Jensens work.
He showed what was present and unqualified people have made

" 'statements as to the possible effect of what he has found.

SBummarising the publication position, there were original articles

.f covering the Stockholm conference in the Swedish daily press,
: and thesa reports were picked up alsc by the Danish press. You

will have seen from D.V.N. Hardy's memo of the. 12t January -

“‘that ‘it has also been picked up by the Shell Chemicals Laboratory

in Kent, U.K. Jensen also divulged that he had been contacted

. by the Bwedish American press agency who intended to include

information about this research work in their monthly review
"The Swedish American Journal®™, There is additionally the
press review issusd by LKB Productor AB which I imagine to
have bo.n lont to .a number ot technical journall.

;. TRAN 0859"7 . . ooa/~oo
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: Shei e R LA AN
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G. R. Buchanan -2 -

Effect i!] E‘ eden e R

This matter was raised with us by every capacitor manufacturer

in Sweden that we visited. Fortunately there has not been

too much adverse comment as yet from plant workers since

they have not associated the polychlorinated biphenols mentioned
in the article with Aroclor or Pyralene used in the Swedish

. factories. Jensen, however, stated that he had been approached

personally by—¥&Veral workera associated with chlorinated
iphenyls for non-electrical uses and these workers were quite
orrivd &8 to the possible effevt O Their health,

Setmn e bt r— b s € a0

u’Fﬁture Research

Arrangements are being made in Sweden for this work to be

taken over by one of the medical institutes who hope to study
the toxicology of the poloychlorinated diphenyl residues at
the levels of concentration found by Jensen. Additionally

a geographical survey is to be carried out to try and determine

- whare the highest concentrations of residue are appearing anag,

if possible, to detect from this the method of escape so that
more mecurity precautions can be taken. ‘We were asked by
Jensen if it was possible for Monsanto to supply any samples
of the pure isomers of chlorinated diphenyl since his work
indicated at the moment that the lowexr chlorinated isomers

are fairly easily metabolised, and the potentially more
dangerous constituents are the more highly chlorinated members.
If he can get hold of pure isomers, he would like to carry

out some work on comparitive rates of metabolisation,

Jengen is forwarding me copies of his mass spectrographs and

‘details of sample preparation so that we have all the details

of his resmearch work.

The point that I have made to Jensen is the need for' care in
any further publication of his work which is made. He accepts .

" that the toxicology of chlorinated diphenyls should only be
‘I discusased with detailed information about exposure concentrations

and exposure times and that generalised statements out of

} context can only arouse undue public concern. If any technical
-Journal takes up the press release from the LKB Productocz Company,

there is little that Monsanto could, or should do in the way

.‘ot publishing rebuttals. . We do not want, personally as Monsanto

to get too involved in this question. I am hopeful that we

Gl L TRAN 085948
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IR ;:l‘-l-;.;‘ might persuade Jensen himself to write a letter defining
} Tuﬁ 1071077 the true extent of his own research work and placing his
| o411yt . results in their proper perspective. It would certzinly
N TR RIS .be helpful in gaining his further support if we ware able
: ] i3 1, to make available to him any small quantities of pure isomers.
' ) .l.; f: 3 : * :
% ,¢f3$55| 1 - Since we are not alone in supplying polychlorinated diphenyls
HERET L E to the Scandinavian market, I have drawn this matter to the
X @ir{i n attention of the other askarel manufacturers in Europe.
Uiy : '
-'fﬂf | As you will see from the press release one of the major
i .‘;3"';;‘_ points that is made is the difficulty in ‘disposing of ‘-aste
' qu', N chlorinated diphenyls and again I must mention that constructivas
p:::ﬁ .~ .. recovmendations for the safe disposal of our materials would
Do ' be most helpful, .. ;.
. 1
i '
i "-. y
: : .
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- POJGOHY - LKB HELPS TO MAKE A BAFER WORLD o

.Suedish firc produces instrument that detects s previously unobserved poison in fish,
;' fov] and mammal
iy
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The liature of the Pozlon
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A PRI

l lThn po:lon that has been isolated is a hitherto uncbserved chlorinated hydrocarbon
,hnvxng eight chlorines in the moleculé. This polychlorinated biphenyl (PCB) vae
iluolltad in residue analysis carried out with the IXB Conbinod Gas Chrumntogrnph-
{

‘ Mass Spactrometer, LXB 9000,

"

'100(;; of residue from 20 mg of fat, takon from a Sea Engle round dead ir the Btockholm
Inrehipelago. vas used in thc analysis vhich vas made by 5&ren Jensen, of the In: :itute

q Ior Analytical Chemistry of the University of Stockholm, vho has been engsged on this

:type of research for some considerable time. The dramastic importance of this discovery
.cnn best be understood by studying the main characteristics of PCR;:

i 3s  Very high utnbillty. Capable of bexng boiled vith nitric acid vithout destruction,

T s -

‘1 @  lias hardly any metabolism in living organisms. Can have a steady build-up in the
: © human body and traces have been found in both sdults end children.
3. If more than four chlorines are present PCB is non-inflammable.

As vell as isolating s poison this research has dravn attention to the need for close
covoperation in tvo perallel :lnes o investigation., The study of the persistency and
toxic effects of herbicides, pesticides and relntnd chemicals, wvhich for. some time now:

_has caused general concern througbout the vorld. and the quc-t for improved lcthod- of
assessing the pollution of industrial vaste.

- /

How the Bubstance vag ldentified

.Initx-l research secned to indicate that this, then unknown, poison occured as a re-
-ult of the use of 1n-aet:cidcl; ‘the usual organoch srines present in insecticide
research vers detected pp -DDT. ppl-DDS and pp 1 _4DE and certain unknown compounds

o :__"' . . . S ' K
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--'poundn in more or less the sam quantities. Many of

SR Q) .l . o

" vere thought Lo be metabolites of the insecticides The location of the poisons in

. Cish, 1n birds and on rine needles appeared to strengthen this theory. Further investi-
gations howuvesr, inzlu'ing atectron capture techniques, gave indications that this
+avpposition vas incorrect, -

\

.1t was, at this .nhge..-decided “t0 'use the 1KB 9000 Combined Gas Aﬁhr&ii(é&x‘-—;ﬁh-hé;i. S
" Spactrometer to obtain more definite knovledge of the chemical nature of the'w un-

"knovn compounds, theiy molecular vejght, anéd number of chlorines for {nstance, as this
]
ivas known to be¢ the only method currenily available vhich could give the highest degree

]
"~ of positive idsantificetion. Analysi::. had so far produced a chromatogram {rom which it

‘vas possible to estimate that the Eagle sample, previocusly mention~d, contained DDT

:llld DDE in extractable fat at a corcentration up tpgl3 g pem' 4 the unknown come
ctont.:m times hovever were
.not in agreement with those for sny known peltxcxdn nnd a high proportion of unknowa
peu)u vere present. The purified sesmple from the Soa Eagle vas injected on the LXB

.9000 and the mass spectrograms vhish wvert utained eTthe anknown penks ah.wsd tkeir nass
"nunbers to be as follows: b26, 5y2, 358 and 32h. The molecular difference in each

case being 34 mass units thereby shoving a family relationship between the unknowms

Chlorihc exists as a mixture of two isotopes vith atemic veights 35 and 37 in propor-
-tions of 75:25. If the molecule has cne chlorine, two peaks will be obtained, one for

35 and one for 0137. If there are tvo chlorines it is possible to have one peak with
only 0135. one with doth 0135
tionship betveen the peaks on the mass spectrogram vere found to be:

and 0131 and one wvith twvo 6137 and so on, 80 the rela-

Molecular veight: 32% - 356. 392 b2g ‘
Chlorine content: 5" 6- T 8

Having obtained this information it was possible to calculate the molecular veight of
the parent hydrocarbon (PHC) and this was found to be 15k, The most probable forwula

' ‘for a compound having carbon and hydrogen and giving the molecular weight of 154 is

12 10 md this can only be satisfied vhen the parent hydroc-rbon 1. bipx.eny, an4 the
unknown P°1¥chloriuuted blphtnyl. - e e

.t -

i
[N
!
.‘I
‘| .

On:c this fact had been utnblilbod an approach to industry elicited the ansver that
PCB was fairly extensively used, and vhen a sample was obtained and run through the
IXB Combined Gas Chromatograph ~ Mass Spectrometer it vas found that the gas chromato-
graph gave the sams retention time for both the Eegle sample and the induastrial sample,
and the mass spectrometer gave exectly matching peaks, thus providing abseluts verifi-

cl.tion of the previous analyses. TRAN 085951

To erou chcck on. the ruultl and t.o uon fully evaluate their signiricance, the fas-
tharp Prgn nm”«-d Bol. !qh (c!rcu 1800) rron . Btockholn nu Tuw e 180 “np.
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) .- eewwa ui poisOn of any kind was dlscovered. This research
was continued O A :

- J - . '1.)
‘ ' .

vith other dated specimens and the first trace of DDT and its metabolized DD vags
_didrovered in a specimen circa 1948/49 and FCB in 1942,

i:a bar been mentionet (aslicr that traces of PCB vere found on pine needles which
‘seemed to jndicate wind-blown insecticide, but %this is undoubtealy due _to. the fact™

_ thlt vhere PCB has hOS or more chlorines it is not ‘consumed vhen industrial vasts

iz burnt but is thrown nut in the smoke and air-borne over considersble distanccs.

Thé effect of this poison on map is not yet fully known. In 1936 tests showed that
‘23 out of 2b men employed in manufacturing PCP suffered frow an mcne, vhich apreaye
‘04 6 to 8 months after handling the substance, and irn 193) it wa: v:::{%?- ~copon-
sible for the death of three young vorkers. Tests so far carried ocut on animals
1nd§cute that in all cuses the liver degenerates and that generally the skin and
the liver are the parts of the body susceptable to the poison.

Current Resear-:h

. s

Jefferies and Walker of the lonks Wood Experimental Stationm in Englend have recente

.1y carried cut experiments to determine the survival and reproduction or Bengaless

Finches and have found s high proportion contain organochlorines. They are invcsti-
gating the possibility of uling‘(ho residue content of the liver as an indicator
of.the dose consumed. _' '
Eimmons end Tatton of the Laboratory of the Government Chemist, London, England !
have investigated organochlorine reaidues in human gallstones and have found them
present in 28 patients from 2 hospitals.

-

]

These two lines of investigation have been concerned vith insecticide and pesti-

cides but they do sarve %o siov the wide field in vhich traces of organochlori..s
ocour,

Eome twelve O.K.C;D.natioul. among vhonm are the Scandinayvien countries, U.5. A, prett

Britain, rrancc :nd Holland are co-operuting in research into ihe prevnlcnce ol tnis

;virulont nnd dnngoroun luhntlnco.

-

LKB-Produkter AB is fully sensible of the dedication of the scientists taking part
in this work in which it has had the honour and privelege to play an important role
by providing an inltrua-nt.'tho'lxn 9000 Combined Gas Chromat~graph-Mazs Srect ‘~reter,
to give them their first br'uk-throu;n by providing positive identification of PCB.

e ;
| 'I
0

E ‘ - TRAN 085952
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qﬁ Tho PCB woro introduced in 1929 and ap early as 1936 Jones and Alden
@%ﬁf:///’ reported that 23 out of 241m6n.omployed in manufecturing of PCD sulfcrod

_jaﬁﬁ ‘Qéu/

) : ) EXHIBIT NOZLC.
iix Chairman, lLadios and gontlomon.

A?é&éj’/éx
weal

In honor to our Brittish gosf I will try to hold this lecturo in
English.

Y ¥ thb'titlo“of'thin'lobturemstntos,'l am today going to tell adbout
tho discovory of some hithorto unoboervod chiorinatod hydrocarbonao
baving up to oight chlorine in tho molocule and found 'in reoidue cno-
lyuvis. Ths chonionl name of polychlorinatod bifenyls ( In tho following

callod PCB). To got fcailiar with PCB I will start with the chomiatry
nnd toxicologi. ‘

i . . B o

——

4

The main-charaéteristih of PCB is 1. Thctr'Qery high stability. 45 an
oxunple they can bé‘boiled Vith ﬁitrin acid without being deatroyed;

2. They aro ha{g}y matabolipad in liviﬁg organism. 3. if more than 4
chlorine:are(p;5§§ant they -exe non inflamable., It is cloar that theze
threo charaq%éfiatics does it easy to undorstand that whon they havo
entorod the ;#ying arganism.. the will have a low perpistence ., But it is
difficult to explain how they f£ind their way irto the living organic=z.
Ono thing ne;ma to be clear, they don’t come from egricultural use,

but from a tochnical one and most probable 1t gomes to the nature via
waetos that oro tried ¢o be burnt up, beoeuse tken we have them at .onco
in tho air, beocause of thoir non inflamability.

. Toxicolog} e
n

’

-— el

from an acne form oruption %f the skin. Acne did not appear until § to

8 months after the matorial“was first usced. Iz 1937 Drinker resvoried
that rats exposed to cﬁlorinntod biphenyls in concégtzntion of approxi-
nately 1 mE/ﬁ3 for 16 hours a day for 6 weeks thowdd damage of tho livor,
After that time tho allowed concentration of PCB in air 18.0,5 ug/n3.
(Por DDt the same value is 0.5 - 1 ﬁg/ms). The zamo authors finiéhcd
thoir sxperiments in 1938, énd rolated thet those compounds have con
1nj°ur10uu effoct, manif&qtoq polely in the liver. Chlorinated bipohnylo} ?
appeorcd to.be the.mosnt injoqriouu chlorinated compoundp of all tested. | V.

TRAN 056036

HARTOLDMONO0011069



~

_nro particularly suspectibdble,

b

O | ).

Greenburg, Mayer and Smith 1939 reported that PCB and polychlorinated
nuphtalcnoa are blamed for the death of three young viorkers, und that

pragnant vwomen and persons who have at any time hud any livor discasos

Vodol, Hellor and Denton gave 1942 animals PCB including administration

by inhnlation, ingootion and skin absorbtion. listological exnzination

of tho viscera showed important toxic effect only in tho skin and liver,
eénd the dogenoration effects in the liver are ossentially the pame whot-
ovor was tho moethod for the adminisiration., Paribok (1955/ found as an
oocupotional poison in the electrical industry, mixeafiotra and ponta
chlorobiphenyl causos folliculitis, comedo, pyodermié ond other pkin
affeotions, and that ite principal toxic erffsct is fatty degcncration

of the liver.

Miller (1944) 4injected 69 mg PCB (4 and 5 chlorine) subcontaneounly in

32 guinoa pigs. Eight to ten days aftor injection, fat droplets wero
noted in tho liver cells, and after 16 days they were present in moderato
or very large numbers., Rabbits and rats were also tested in ¢his 1nvooti-
gation, as well as the PCB was mdministated both continoualy, subcnntin-,
ously or ingested in the food. In the Teeding experiment 8 guinea pigs
received 2 dopes of 69 mg of the chlorinated biphenyl 1 week apart,
Death occurred in 11 to 29 days. )
Pinnlly Me Leughlin 1964 reported & method to test the chemical toxicity
and teratogenic effect by injsction into the yolk pac of fertile eggs
prior to incubation. PCE was found between the eight compounds among

100 teonted having tho highest order of toxicify. No hatch was found at a
level of 25 mg p3> egges At a level of 10 mg per egg, one chick hatched
out of 20 injected eggs, but died 2 days later. Some embryos which were

exanined after they died, showed weak defqrmitiea (often a short upper brak)
" mnd ‘growth retardation. Lead acetate resulted as an example in no hatch

at a level of 1 mg per egg. Autopsy of the dead embyos have showed exion
sive brain danage. llercuric chloride showed no hatch even et m level of ,

0,5 mg por egg.

As the analytical chemistry is a pronounced service science I have bouen
in contact with .many scientists from other fields during the work with
residue analysis, and I have always found this contact -very stimulating
for my cwn work. This co-operation often demands that wo are talking the
same scientific language. Because of this need I will today try to givo
a lecture in low level analytical chemistry for biologists, illustrated
by the residue analysio of polychlorinated biphenyls.

The lecture will be divided in the following three sub-divisions:

TRAN 056037
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1. Chenistry of PCB and their tocicology.

2. Analytical methodn for rosidue analysiﬂ and proof of stiructurco.
3. ‘Behaviour of PCB in nature, differenciee in metabolising rato ..

“of the PCB components, potennutlon in an ecological perie, con-
contration lovels and examples of samples which have been proved to con-
tain PCB. '

A repidue analysis can be divided in:

" 1.-Extraction of the pesticides from the biological material,
followed by a careful cleaning-up to teke away interferring
subastances, most often fats. .

& 2. Identification analysis by moan of gas chromatography, Thin-
layer chromatography and mass spectrometry.
3. Quoxtitative analysis.

4

At an ocological laboratory in Riksmuséet in Stockholm 1-2 € of a Bamplo
is cut out of the biologicnl material and transferred into a welighad and
carefully cleanod test tube, ond stored at -20° unt1l analysis. Smaller
sauples have been used, min., 5 mg of body fat, and with dry materials such
as hair, feathers, pine ncedles 100 mg are sufficient to reach the desired
10 ng/g level in residue enalysis. In cases of water proofs 1 1, is used
for reaching the 10 pg/g. level. .
In order to facilitate complete extraction of the fatty materialo from
tho:biological sample, the doulbe amount of finely powdered anhydrous
magnesium sulphate is added to the sampling tube, and the whole ie-homo-
goniscd with an insertable homogenizexr. The resulting powder is transferred
into a special Soxhlet extractor. After 4 hours of extraction the solvexnt
is evaporatod, leaving the fat in a small weighed test tube at the bottom
of the extractor. This fat 1is diasolved in methylene “chioride in such a
way thet 100 Wl (0,1-ml) contain 20 mg of fat,

The 100 ul solution ip now transferred to a little object glass, 3 x 7 cm,

‘covered with a sillioagel layer 1 mm thick, in order to form & line 0;7 cm

Ifrom one end of the slide. Inserting this thin-layer plate into a vessel
the bottom of which is covered by a few mm of methylene chloride, the
solvent will be sucked up in the dry layer of silicagel,_and at least
reach the upper end of the plate. The fact is that the fat hans a grecter
affinity to the powder on the plate than the chlorinated hydrocerbom
have, ~ and we get a meparation. The fat being more poler than the
chlorinated dydrocarbons will never go longer than 2 cm before thé

TRAN 056038
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solvont roachos the upper part of the glasa..

Tho front of the fat appears quito visiblo against a lamp, and with tho
aid of a rozor bledo the zone above the fat is trenoferred to tho olution

_tube and tho chlorinated biocidos absorbed on the. powder can now be--

oluted by ono ml of ethor, The concoentration is sufficient for detoction
of tho chlorinntod hydrocarbons dovm to tho 10 =12
Tho noxt stop in tho analytical procedure concorns the soparation of the

g level.

difforont chleorinatod hydrocarbons that the pample may coniain, Ao a
nnttér of fact, this 1is a droublosome tack. It ip eansy to estimato what
is not prosont, but more dirricult to say exactly one is progsent. Ve
pufTor from tho nogotive domonstration, as will bo showa lntor;, e
At firot a fow words about the separation of the componenis prepont in the
scaple and {their visuelization,

The soparation is accomplished by mean of a gas chromatograph fittad to &

- dotoctor that tranofern its impulse to a recorder.

Tho Bystom ig shortly .described:

A spirally formod glass tube with an innor diemeter of 2 mm and about 2
m in longth is filled up by a support, covered with an thin layer of an
0il. The tube is hecated in the chromatograph to about 200°. Through theo
tube n stream of nitrogen continously follows. Whean about 10 ul (1/100 of
1 ml) of the purified sample is injectod into the tubse, the components of
tbhe sample will be evaporized and go forward through the column with the
gas stream., As the constituents have d%fferent affinity to the coluzn
Tilling thoy vill pasp the column with different spoed and it will teke
¢ifferont time for then ¢to roach the dotoctor at tho othor end of tho
glaos tube. IZ tho temperature and the nitrogon flow are held constant
this timo, tho retontion time, has a spocificwaluec for a cortain coopound,
This 18 truo, but unIortunatoly it is also a fact that two compononts can.

f havo tho BEMO retontion time. This 18 one of the bigger problems in gas

chromatographic annlysis of unknown samples, as will soon be obvioua.

To neke it pospible to ostimato tho retention time it is nocesosry to
visuslize the chlorinated hydrocarbons. FPor that purposo more or loss
ppocific detoctors are used. The dotector mcat often used in posticide
analyois is the so called eloctron capture detector, which can detect dowm
=12 g of lindan). Unfortunately this dotector is no%
specific for chlorine, bu gives enswer alco for oxygeacontaining cozpounds,

The response here is much lowor but can be counterbalsiced if the ccnzon-

to ono picozram (= 10

iration of the dzygcn oontaining is much higher.
The principle for tho electron capture detector is shortly:

At the end of the gauy chromatographic tube is placed a little tube con-
trinine n f0i) made af titanium tritido. This im an-rediant. The o-

TRAN 056039
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particlon are rcacting with the nitrogen molecules coming from ihe colunn.

Then we get + N2 — e 4 H;. Ovor the detector we have a tension

-0f.90 volt _and by mean of the -electrons-we-will get-a constant eloctrical”

current over the detector. This standing current is transferrcd to a

~onu-nV rocordor es a constant baseline. When now a chlorinated hydrocarbon

looveo the column thio compound hao a high affinity to the olcotrons and
this moans that tho amount of electrons will diéminish, and they will
diminish préportionally to the amount of chlorinoe, Thoe eleciricii current
wil) also diminish and this is noted as a peak on th;.reoordor. The crea
of tho peak will be proportional o the amount of substance in the sample.
By moan of a standard injection it is now poéaible to compare the roten-
tion time and the arca of an unlmown component with the retention time
and area of the inown standard. As said before this detoctor is not speci-
fic for chlrine but anyhow very useful, because of its high sonoitivity.
The systom described has, as we have seen, two disadvantages:

1, Two differcnt compounds can have the same retention time and be
detocted as one peak.

2, A registrated peak does not need to be chlorinated , because the
detector is not specific. ‘
If the sample is injected in two different columns with different chemical
properties we have increased the chance for a good separation. 11 two '
compounds have the same retention time én one column they may not have it
on another. When a result seems doubtful, — if the compound being
responsible for a certain peak contains chlorine or not -~ it is possible
to concontrate the sample and analyse it on a less sensitive detector
such as the microcloumetric one, which is specific for chlorine. The
compoﬁnd is burned in & furnace And teh generatedAcb}g;;ne_j%j;gfeq o
As is seen from the two last mentioned possibilities it is enyhow possible
to get e rather high degree of certainty in residue analysis, but 1t is
& rather time-consumeing work.%hen using this method Jjust described, we
very often found that many chromatograns from residue anslycis of most
carefully purified samples still contain a large number of peaks. Namy
of these have retention times that do not agree with any knovm chlorinated

pesticides, or their metabolites, This chromatogram con serve as an g
exanple. It was obtained by residue analysis of a seu-eaglevfound decd g
in the archipelago of Stockholm. In the range of the krovm peaks, thore °
are 50 many unidentified that there alco must be an obvious rick of the -i
¥novn penk_o 10 be covered by unknovn ones. f-‘-

If this remark 4n Trund tvne +he rannrtad reanlte Af many nwmaviAna nnAn.
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titabivo annf;gls must be brought into queex‘)n. In the present investi-
gation it is shown that most of the unlmovm peak of chromatogrems at
regidue analysio of chlorinated pesticideo are due to polychlorinated
biphonyls.

I will uhow a chromatogram of human fat anslyced on a so culled S¥ 96.
column, the moat ofton used type in pesticide analyses. Early retention
times were in agreemont with DUE, DDTop and DDTpp. Next slide showo the
pane sample anslysed on a QF~1 column., Now the former 2 DIT pchka heve
divided into 4 pesks,and two of th~m are siill in agreemont with DDZpp
"ond op., tho two now wore unknown.

Logically, these unknown components were at first tlought to be petabolitosn
of the insecticides. Against that spoke that neigther treatment nor
concontratod sulfuric acid in other. This treatment made it rather sure
that the compounds did not contain oxygen. In Swoden residues of orgenic mer
cury have boen investigated rather intensively in the Swedish fauna.

As those compounds give very high responses to the electron capture detec-
tor it was also investigated if the unknown peaks could have a mercuric
origin., ‘

It was found that the water-ecoiogical series had high residues of both
mercury (Weatermnrk,Johnelu) and the unlnown ones, when the same indivi-
cuals were analysed. Anyhow, the phemsant suffering most from mercury
polsoning only contained low levels of electron capturing compounds and
theee belonged

to the normal insectisides. Therefore the unknown could hardly be mercu-

rials or metabolitos of ‘them.

As the eagle sample giving the chromatogram shovm in fig. 10. could be
estimated to contain DDT and DDE up to 13 g/kg in extractable fat, the
amount of unknovm compounds clso were suggested to be in the sarmoe range,

and tehn auff1c1ently hlgh to do a run on the combined gas chronntograpﬂ -

" mass spectrometer. If this could be done ‘successSully it would be POSSible
to get very important informationsabout the chemical nature of the unknown,
for ex, the molekular weight numbers of chlorinc cte. This method is up %o '
now the method giving the highect degree of certainty in the low level

enalytical chemistry, amounts of 100 ng substance being enough.

48 this method for identification of totally unknown residues surely
will be very important in the future (when f.ex. a biologist has found
that fishes in a river die) it maybgossible by memn of this method to

find out exactly what compounds ere responsible for the death.

TRAN 056041

For this reason, I will go into come dectails with thic method.

In the actual casc we took the extract from 20 mg eagle and concentrated
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it as much as possible and made en injection on the gas chromalopreph
combined with tho mass spectrometer., The result was the chromatorram
chown on the next slide. Every time tho recorder shewed that o compound
-1ie loaving the column, the effluent is led to the wass spectromctor, Now

just a fow words sbout thoe mass spec.

The molecules leaving the column are bomded with electirons at E. Vo have

bow got the molocule positive charged, but with the seme maos osn before. ”

This X* 48 accolorated in a vacuum apd will then get a kinotic energi.
whexo is the speed. Next comes the magnetic ficld that

tries to bend the direction of the molecule. This will be

big for.s small molecule and less for '

1g we.hnve a siove in the other end we can directly read the molecular
woight. Added to this parcnt molecule 15 we will aloo got addition in-
formations, bocause of the fact that MY may not be stbdble, a part of

thom will be broken dovn before they reach the sieve in the other end.

S +
P.ex. M oD% N DD - 0913

Mass spectrograms from the different unknown peaks in the coglc sample as
shown, Tho mass numbers equal to the moleculor weights of the unknovms
could be read to 426,392, 358, 324. Aﬁtoniahingly, the moleculer diffe-
rences were constently 34 mass uniis. This difference shows o femilarity
Tdn’ origin ‘of "the unknown. Now the fact ie that chlorine exsic+s 8B B
mixture of two isotopes with atom weights 35 and 37 in prOporvion T5: 25 II
the molecu'e has one chlorine, this will give two molecule pc¢iks, ode for

. If thore ere two chlorine we have the ponsibility

y one with both C1 and 37 end one with 2 0137 aend

C135 and one for C1
of one with only C3

therofore

21

35 35

TRAN 056042
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2he relation of the peaks found on tho different masp spec woro:

lolecular weight - ' 324 358 392 426
Chlorine content - 5 6 : T .8

AN expldnation of the familfarity of the compounds can be given if ome

substancc'is built from the former by eubsfituting a8 hydrogen with
chlorine

RH RC1

M+ ¥ 01.2 M++ 34

HC1

Thon it i3 poasib) o calculate tho molocular weight of the parent
hydrocarbon PHC, '
HPHC = N - x HC1 + x MH y where li is tho molecular weight of the componont

having < chlorine atoms, P.ex. for m = 426 and 8 C1 we will ge<t i e ™

426 - 280 + B8 = 154 and equal with the other molekyls.

The most probable formula with carbon and hydrogen giving this molecular
woight is C,, H,, and “this can only be satisfied when the parent-hydro-
carbon is biphenyl, and the unknovn being polychlorinated biphenyls.
This explanetion was later fully verified by injection of a eynthotic
PBC on the mass spec.

Furthermore extencive gas chromatographic investigalions proved that the
C standard gave peaks with the ceame retention time as the unknowm
poaks from the sca eagle.
Vith the method just described I suppose thot we have a new possibility
to etudy the residues in the air because the pine needles can allweys bo
« We have hod great difficult; in quantifying the »?C3,
but when getting a little more time it will be possible. Ve have

done a few calculations on a few species, and I suppose they are right

-+ within a factor 2. ¥e have~found the-residue “to be from" '

.

It has been my statement here to-day to present +this method for studies
of defiling of the nature, and with this method a new typo of deliling

agents has been found to bde presont in nature, and a few experiment have

shown where they may be found..

Now this method is going to be used in the firet hadn to estimate hLow the
situation is in nature ms a whole, and in the other hand to find the
lesks throug which they find its way to neture. Soem meybe are prescnt

here today to get news about the leeks, and to thea I want to pay coze

back in a year, TRAN 056043
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So mueh I think I'can cay again thet the PCB hardly can come from

_egriculture., As suppolt for this suggestion I can say that we have found
""PCB 'in onglo foathers Trom Riksmuceet from 1944, where hardly eny

chlorinatod posticides were used in agricuitrue. One more thing that I
find ioportant to say is that in contrast to the mercury problem this doos

not soom to bo a pure Swadish problem. I have just studied chromatograns

takon from London air, and they cloarly contnin PC3, nnd dr. Holdon hun
t0ld mo that ho also find them in his fishsamples. But finally in waiting

ot more rosults Inshould like to point®8ie morething. It is proved that PC
comos to naturo, wo dont lmow now vhere they are usod, bdbut thoy oro vory
poreintant to chemicals and to fire, I thirk the poison jury should iry
to state that a content of PCB shall always be found in an open declarn~
tion, ' '

TRAN 056044
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3 CHEMENTATOR , . .

vy,

il £1/30)07

* Conservationists have another chemical to worry about, one that apparemly accumulates tn
T fish, birds, animals and people nuich like DDT, Called polychlorobiphenyl (PCB)
In Sweden where its presence in nature was_first discovered, the chemical-is L30T
known as chlorinated biphenyl in the U.S. Though not made in Sweden, the .
chemical Is used worldwide in transformer oils, lubricants, paints and solvents. W
A Swedish scientist says PCBPTiTsT;ppears in muscum-preserved sea eagles : b
,M , " dating {rom 1944, and that it is now present in high concentrations in fish, fish .
,W’ /é.l spawn, birds, seals, and human adults and children. The Swedes attribute wide- .ot
f

spread distribution of PCB—it has been detected in the air of London and Ham- ¢

burg, and in scals off Scotland—to air pollution resuiting from industrial uses /

79 S‘)‘l 9.3 and from incineration, which does not destroy the chemical. The extent of the .
%‘ hazard, if any, is not known, And U.S, sources say they are not aware of any “

.such problem in this country, / ey

" "Take me to the moon” remains a wish in song only for most women, except for the daven or .
. so who joined about nine hundred men in answering the National Acronautics
/YJD"GO ‘3!, . and Space Administration's (NASA) latest call for scientists-astronauts (Chemen-

//f _ “tator, Sept. 28, 1968, p. 59). At the deadline, Jan. 8, only 839 doctorate engineers

(l‘fﬂ and scientists had fled applications out of an estimated 20,000 qualified persons
4

;./X Vs in the country. Engineers comprised 27% of the applicants.
. * The National Academy of Sciences (NAS) will pre-screen the applicants for '
W NASA, which will seléct twelve of the survivors before August 15. No estimate of
the women applicants’ chances of selection is available,

Even a3 the United Steelworkers asked the U.S. Supreme Court to overturn an injunction
that forced striking members back to work at Union Carbide Corp.’s Kokomo,
Ind., plant (Chementator, Jan. 16,.p. 81), the company appealed last week to a
W. Va. court to set aside an unemployment compensation award to its Alloy,
W. Va., employees. The W. Va, Dept. of Employment Security said on Jan. 8
that 1,080 Alloy employees were entitled to compensation for the nearly three
months the plant was shut down between July 2 and Sept. 22, 1966. The National
Labor Relations Board had branded that shutdown as an illegal lockout
(Chementator, Nov. 7, 1860, p. 97). When Carbide reopened the plant, the
employees struck. They are stili strikmg.

mpmmmmwm- Sersty pot most of the ‘bl for bigh woiho St (50:)
levels in the New York-New Jersey metropolitan arca—the power companies
because they produce most of the pollutant, and New Jersey because it has no
+  rules to cope with the problem. ’
. S . These were armong the conclusions of the lengthy N.Y.-N.J. Interstate Alr
Cpo T Sy o T Pollution Abatement Conference held in New York this month (Chementator,
' P oL " Jan. 18, p. 82). The Conference, though recessed, technically remains in session
until a permanent body is established. Among the recommendations were these:
e _— * Federal representation, with a vote equal to the states, on the interstate
e bt T body The US. wants an entirely new agency, while the conferees prefer to
\ ' expand the authority of the existing Interstate Sanitation Commission. .
Wik f ood * Application of New York’s ambient-air quality objectives to the entire area. <
IXHIBIT NO.ZEY_

*Power plants not to burmn fuel exceeding 1% sulfur after Oct. 1, 1868,
unless the plants are equipped to deal adequately with 50, emissions.
*No new generating plants to be permitted unless a 20-yr. supply of
low-sulfur fuel can.be guaranteed.
S *New sources of SO, emission to be limited to 300 ppm., and existing
b sources limited to 2,000 ppm.

r‘ A TRAN 056034
y oo _

” n o : . Sarwary 30, 1987 ~Lhkemicul Enginesring
; . : - §

HARTOLDMONO0011095



St. Louis

ebrua 10 987 : G. R. Buchanan - GBUCH
February 10, 196 : J. riler - BRUSSELS

—-—1>D.V.N. Hardy - LONDON
) Eugene Wilde - EWILD

My, D, Wood
LONDON

We have had a rather extensive msating, which includad

the St. Louis {ndividuals receiving coples of this menorandum, on
Aroclor in the air and {n various fish and other living res-
ervoirs.

The decision was that more i{nformation had to ba gained, and
whether this would nacassitate a trip from somecne in the
Medical Department to the various agenclies working on this
problem in Europe would depend upon how easily obtainable these
gaps in our knowledge are by othar means than personal com-
munication.

We ars very worried about what is liable to happen in the statas
when the various technical and lay news media pick up the
subject., This is especially critical at this time because air
pollution is getting a tremendous amount of publicity in the
Unitad States. _

We have been recaiving quita a fev communications from our
customers, but the most crifical one ix NCR, v'»0 are wsry mmuch
involved with thair osrbonlass carbon paper.

I have listed a number of points referring to information I
would like to have. Some of thess may bs easy to answer; othera
might take a little bit of investigation and some might not be
feasible to answer at this time. dowever, pleass let me know
your ideas on each one of the following items:

1. Can we gat the original articles in the Swedish press,
including Dagens Nyheter? I have a good fluent Dane
who translates Swedish very well and is a physician
‘and investigator, so nothing will be lost in the trans-~
lation.

S e e _ G edrreNCE

2. %ho were the participants in ths soméest referred to
in your memorandum to Mr. Buchanan of January 267
Under whose auspices was it held and wero.there any
reports issued? What were the condlusions of the
conference and was any action decided mpon?

COMPA N :
Y
ONFIDENTI AL TRAN 056619
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Mr. D. Wood ) -2~ February 10, 1967

3. What was tha madical institute in Sweden th:t waa
* going to do the toxicological work referxsd tc in
__the same memorandum to Mr. Buchanan? Whe was going
to pay for it and what waz the mcope of the inves-
tigation?

4. In LXB press release of January 10, they statad that
12 OBCD nations were going to 46 work on thiz prsblem.
Can anything be found out about ths extant of t is
work? Who is dcing it, and at what institutes?

5. What {s known about the work irn England at the Monks
Wood Experimental Station and the Laboratory of
Chemisss in ILondon? How long has this gona on? Is
it an ongoing study? What are the perimeters of the

study?

6. Do we have the complete paper in Swedish of Jenssen
and Widmark entitled "Pesticide Analysis--Presence
of Polychlorinated Biphenyls zad Residual Analysis
of Biological Samples”? This was referred t» in
D.V.N, Hardy's letter of January 12, 1967, I would
like to get this original paper with the bibliography
in swedish.

7. Can I have more information about the Carlin Institute
of Toxicology which was referred to in Mr, Widmark's
lattar to Mxr, Ford of Decer:ur 29, 19662 What do they
intsnd to do? Who is the contact, and is it located
in SBtockholm?

By copy of this memorandum, I am asking Dr. Hardy to find out
what the situation is in the two English contacts referred
to in dtam 5.

The consensus in 3t. Louis is that while Monzanto wounld like

to kesp in tas background in this problem, we don't ses how

we will be able t:= in the United States. Ve feel our customers,
especially NCR, may ask us for soms sort of data conoexrning

/the safety of these re:iduez in humans. This obvicusly might

be opcnini the door to an extansive and quite axpensive
toxicologlical/phariacological investigation. Before starting

- this, we ceriainly want to f£ind out what is going on and not

duplicate any of the work. I have tried to call you for the

last two days and I will Ie out of town next week, but I
would like to call you the weak of the 20th, Periaps by then
you might have some answars to soms of tha guestions.

COMPANY |
CONFIDENTIAL ». Emset xelly, u. D.

RBK/1n
TRAN 056620
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RISING & STRAND

OP/B0 AKTIEBOLAG
TEILKFON: 340183 TELEGAAM | HENMS TELEX; 1626
- POSTGIND- 5 00 4D BANKSING: 73-8448

“srocknoim va ‘February 17, 1G0T
SVEAVAGEN 47

Mr. David Wood
Monsanto Europe
BRUSSELS 2
Belgium

Deer Devid,
re: AROCCLORS

Ffefer=nce is made to our telepnone conversation ard

I have tried to digz out the information you asked ror.
Before going into any detall, however, I would like
to relfer to your letter tc Mr. SSiren Jensen , dated
February 8. :

Mr. Jensen would be interested in samples of as many
isomers as you can put at his disposal. The quantitles
of course are very small indeed and he would need only
about 10 mg of each. In theory you could put the lot
behind a stamp and mall it to Mr. S8ren J&asen but in
.actual practice it 1is of course not as eas; as that.

Anyway, Mr, Jensen would be interested in both the low-
chlorinated and the nigh-chlorinated types since thnis
would help him to get a better picture of the metabolism.

Now to the various points you raised. Enclos2d yodu will
find the original articles as published in "Dagens _
Nyheter" and "Svenska Dagbladet" on Mcvember 23, 193,
The pecple who organiszd the meeting wnere Mr. Jursen’ s
paper was presented was a Committeez - 1G04 4rs Navur-
vArdskcmmitté - operating under Statens Naturvetenagapil -
Forskningsrad (The Swedish Natural Science Reszarea
Council). The Committee (for Conservaticn of Natursl
Rescurces of 1964) is working under the chairmansnip of

. & Dr. B. Lundholm.

The meeting was organised under the auspices of Natur-
vidrdskommittén and was called apparently only in order
to give Mr. Sdren Jensen an opporturity to publish his
findings. The timing was made s0 as to coincide with
a visit of Dr. A. Holdern from Scotland. ‘

. COMPANY TRAN 056616
" GONFIDENTIAL o

P4 - weid
EXHIBIT NO.& L3

// ? /:

HARTOLDMONOO011098



EISING 4 STRAND Mr. D. Wood - MCL

AaniitovrIew

Dr. Alan Holdwn - address Fresn Water Fisheries Laboratury,
. Pitloenry Pearcher, Scotland - 1s the coordinator for the
e e e - twelve OECD countries, as far as . the influence of biocides - -
on Nature goes. Dr. Holden apparently is a speclalist
on such questions and particularly on fish. There is
no intention that Dr. Holden, or tha group of twelve
OECD countries as such, should carry on any further
investigations on the particular problem unearthed by
Mr. Jensen. Any continuation will be carried on in
Steckholm by Mr. Jensen or cooperating Swedish labora-
Lories,

The meeting of November 23 offered only cne paper, i.e.
that of Mr. Jensen. No declslons were made on any
further action.

The work done by Mr. Jensen was pald for by the above-
mentioned Commitrtee for Conservation of Natural Resources.
The furtner studles planned for on toxicology have not
been started on yet since there 1s no money available.

It is possible, however, that the same Committee of 19264
will be asked to subsidise even that work.

If toxicological studies are to be made, these probably I
will be carried out at Karolinska Institutet, Division

of Toxicology under Professcr Bo Holmstedt. The full
address of this institute is

Kgl. Karolinska Institutet

Avd. Toxikologi
Solnavigen 1
Stockholm 0.

Since no decision has been made on toxicological invest-
igations, obvliously no information can be given as to
the scope of the planned investigations.

The LKB press release of January 10, 1907 mentionec ihne
research of twelve OECD countries. As was mentioned
above, there is no question of any central investigations
to be made under the auspices of the twelve countries,

. There is only the question of coordinated efforts by
way of interchange of information.

" Enclosed you will find photo copies of the original
paper of Mr. S8ren Jensen. We have taken this copy here
and Mr. Jensen apologizes for the state of the paper
which is his own typing. He has not yet had an oppor-
tunity to have it properly retyped for publication.

I nope the above answers your questions.
Yours Iinc=rely,

e, bbx-'
N 0%

COM P A NY T b;:_j:.-"'.'i,:'.-.,-.;\.. . <RA
* Fre. CONFIDENTIAL o
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) ) RISING & STRAND Mr. D. Wood - MCL

A
.

P.s.
T DAVAdIe

For the saxe of good order, I would like to mention
that Mr. Stren Jensen has sent us these papers
with the understanding that they are only for
internal use within the Monsan%o organisation.

Qla.

COMPANY TRAN 056618
CONF‘DENTIAE
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~ 8t. Louis
February 21, 1967 G. R. Buchanan - CBUCH
R. E. Xeller - QUEECKY

"o
e

GWILD

I talked to Dave Wood in Brussels this morning and 1
list below the salient fesatures of our conversation:

1. He has 90% of the {nformation asked for in
Ry letter of Psbruary 10 and will have the
rest obtained in the next day or so and will
foxrward the bundle to me. It should arrive
within a weex,

2. His customers in Europs are sesmingly lass
concernied than they ware, especially since there
has been no particular governmsnt activity and
no increase in the newspaper articles. The
customers would like some rsassurance on the toxicity
of Aroclor (I explained to Dave that thers just was
no information available on the action of nanograms
of Aroclor in the human body over a lifetime).
Thers is no toxicological work zoinq on at present
in Swaden and it appears there is some likelihcod
that it will not be able to obtain financing and
might not be dona. Everybody over thers is 100%
convinced that what Jenssen and Widmark found was Aroclor.

J. There is no necessity at prssent for anyone from
8t. Louis to contact the Swedish people. In fact, it
would ba unwise at presant.
I am to gat in touch with Kr. Wood after I receive ths bundle
of informaticn ha is sending me. Unless something unusual
happens in the United States, I would bs of the opinion that

wa should do no further action until wa have time to evaluate
this information.

R. Emet Xelly, M. D.
REX/1n

TRAN 085966
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Ministry of Technology

LABORATORY OF THE GOVERNMENT CHEMIST
..-..Cornwall_ House, Stamford Street, Lonbon S.E.1
Telephone: warterloo 7900, ext. f T

Pleove address any reply o
THL GOYIRNHENT CHENIST RECD 2 7 FEn 167
and quote: z
Your reference;

25rd Yebruary, 1967,
Daar Dr. Hardy,

With refersnce to your letter of 20th Yebruary to the Government Chexzist
and our discussion on the telephone the following day, I osn confirm that we are
.vory interssted in thie Ladoratory in the suggestion by Jensen of the University
of Stockholm that ohlarinated biphenyl compounds ocour in wildlife,

As you are aware, we havi for somé years been examining selsotsd foods,
husan tissue, wildlife, eto, for organoohlorine pesticide residues. The work ovm
food and human tiesue has been carried out on a systewatie basis for the Ssientifis
Bub~cconittes on Poiaonous Substances usad in Agriculture and Pood Storage, while
the wildlife work is for the Nature Counservancy. We bave found that wildlife, in
partioular, often contains a number of compounds whioh produce & seriee of peaks
on gas chromatograns when using eleotron-capture detector«, Thess pesks do not
correspond te pesticides or their imow: breakdown products or mstabolites but
they sometimas interfere with the ds*ermination of the pesticides. Ve bave epent
scoe tine attempting to identify ti.-a uninown coepounds whioch ooour at quite low
levels, probably parts per million :t most. Their close similarity has prevented
us from isolating individual compounds but, ccilestively, we Inow they have a
high chlorine content - about 50 - similar to the orgsnochlorine pesticides.
This led us to think that they sight be derivatives of such pesticides as DIT or
disldrin because we nevsr seemed to find them »5thout one of these alsc being
present in substantial amounts. We alsc considersd that they might be compounds
of the Putietdu with sterol or protein matsrial of be polymers or
inter-condensation produots of the pesticides,er &u‘

Experimental work failed to confirm any of these hypothases lnd'boing short
of staff we abandoned the work until we obtained a positive lead.

Jensen's announcem»nt caused us to examine a sample of Arocelor Resin whish
we found in another seotion of the Laboratary. Ws. find it gives peaks on the
gas chromatograph falrly olose to thos« whioh are given by avian liver and we
&re now ocarrying ocut further work whioh looks promising but ehsmb which it would
be foolish to prejudge. Even if we find Arcolor compounds tc be responaible it
will raise a number of important questions such as how doss it get there and
why sainly bird 1life, and some marine 1lifs like seals, and so seldom in man or
his foods sush as milk, butter, eto,.

We shall be pleased to exanmine any further saaples of Aroclor which you
..n. .. ..  oend us and lst you lmo' the ruuln. .

I enolose a reprint of the sectior of the 1965 .lnmul Rwort of this
Laboratory whioh may be of intarest to you.

TRAN 056615

‘Yours sinoerely,

Dr. D.V.N. Hardy,

Monsanto Chemioals Lta.,

10-18 Vioctoria Street, J.0'C. Tat
B.W. 1. B
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PESTICIDE AKALYSIS

PRESBYCE OF FOLYCHLORINATED BIPHFNYLS AT RESIDUZ ANALYSIS OF DIOLOGICAL

"SAMPILES.

SSren Jensen and Gunnar Yidmark

Inotitute of Analytical Chemiotry, Univornity of Stockholm,
Stockholm 50, Sweden

(Synopois)

At annlypioc of pamplce from the Swedish wild-life founa by means of gos
chrouatography, uning both clectron capture dotector end micro coulome-
tric detectory, & large number of unimowvm but chlorine containing compoun
bave boon dotocted togethor with tho ordinary posiicides. Maoopcetira of
somo of theoe compounds obtained at a combined gas chronatograph moss
ppociromoter (I¥B~-9000) indicate tlat most of the unknown compounds cro
polychlorirated biphonyls, poientiaﬁed somevhat in naturo towards those
of highor degree of chlorination. '

A large nunber of panples bave been examined, and polychlorinatsd biphen
aro found ospoclally in figh and in sea birds but also in noodloo of con

forp oand in pomo samples of human dopot fat. Two bundred aumplee of ooil

- ——

ond water did not contain detoctnble enpounts of chlorinated biphenyls no

-did twenty samples of terrostriasl mommals,

By tho uso of a nitrntion method most of ilho ‘ordinary pogticidoo can bo

romovoed from oxtracts, leaving tho polychlorinated biprenyl unaffectcd.

Uoing this mothod, it has been shovn that two of tho major peaks of 1lio

chlorinuted biphonyln overlap the two poaka of ppDDT end opDDT rOOpcctiv
1y. This ip found true for SP-96 columnu,' most frequently uped for the

quantitative reoiduo analyses reported in litornture; not in casc of

- QP=1 columng.

TRAN (055798
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" INSTITUTE OF ANALYTICA
UNIVENRSITY OF STOCKIOLM
HoslagsvBgen 90, Stockhohu 50, Sweden

L
—

@cumusww @ : b
Stocknolm, Yrebruary 27, 1967

", lir Gene C.,Wilde o
~Plasticizer Sales Dept,
Monsanto Co
800 ILindbergh Bld .
St louis, liissouri 63166, USA

Dear lr \'Iilde, .

Thank you for your letter of January 24, which was on my desk when

I returncd from a lecture irip {o Germany, During this trip I gave a

lecture pt Bayer AG, Leverkusen, a company manufacturing polychlorinatcd
biphenyls under the trade name of Clophen A 50 and A 30, During the
intense discussion which followed my lecture there were no objections to

our analytical findings except for the pussibility of one of the PCB

. isomers to be formed mt the decomposition of Lindane; over three chloro

benzene. Although vie do not have a scientific proof against this assumptio
made by an application chemist of Dayer - I think the reaction is vcry
unlikely and only rcaponSible for one of the PCB isomers. -~ The chromatogr:
added to this leticr dcemonstrates the incrcase of the higher chlorinsted
FCB’s through a food chain and the decreasse of the lower ones; thio io
aguinst the “lindane-theory!”. Remark also the non-presence of PCB in a

non-aguabic animal.

At present we are discussing the plans for the toxilogical invesiigations
to be done in collaboration with prof., Bo Holmstedt, head .of the . -

”Toiiidgiéalwnéﬁt.réf the Carolin Institute. However, it is ny fimm

impreésion that the toxilogicﬁl work to be done is of such a great extent

that it has %o be divided between more toxilogical laboratories. Lioreover,

- more analytical work has to be done to aid the toxicological work.

During my visit to Germany your Swedish representant, Riging and Strand Co
(nr 0.Palm) has becn in contact. with Mr Soren Jensen'of this institute,
At their discussion lir Palm was given o manuscript of a lecture which

Mr Jensen recently gave for the board of the Swedish Committee of Natural

Resources, A copy of this lecture has been cent 1o lonsento. It has to be

TRAN 055792
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underlined that, according to the agree en these iwo gentlemen
this manuscript must only be 1 usef::§;3f:§fffffzy. Pleaae inform your
~collegues of Monsanto of-this’l

Sincerely Yours

ot Loty 2. /C?‘_\

Gunnax Widmark

TRAN 0551793
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Gone Wilds - Generml Offices '

~ Maroh 16, 1967 » Re Buchanan

) Dr. W. H. Hunt
POLYCRLORINATED BIPHENYLS  ——>R. 2. K8lls? - I

WNIVERSITY OF STOCKHOLM adte i

s e

Attached is the latest commmique that I have zvocelved from
Gunnar widnmark. X mmu would be interested in receiving
a copy of this about Wi 'a vigit at Bayer., As you ocan zee
he nyl thlt thero was quits an intense discussiom, whiech I can

t the recent publieity from the Mlversity of
stocmoi- and that there wag ©:.1y one chjection which lved
the posaibility of ona of the chlorinmated biphenyl.. isomers
to be formed at the sit¢ of Lindane, I suppose the
most important thing in lstter 13 the seocond »
Here he outlines future investi gations at the Carolin Insti-
tute and he believes thure wili have to he mee laboretories
breught into the pm:oot to ocomplete the wos:,

If any of you have muoer which
should be done now, pleage lat we know tely. I have
heard nothing more from our customers or from the field sinoe
our meating in your office. T™He U. 3. publication that
the ' " 1 Engineering”,

Thank you for your cooperation in helping us follow this so that
we can proteoct cur interests properiy.

Gene ¥Wilde

TRAN 085999
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JUEPAC COMMIRRION ON METHODS OF PESTICIDE RESIDUK ANALY SIS . 1067 .

" PESTICIDE RESIDUES

IUPAC Commigsion on the Development, Improvemen', and
Standardization of Methods of Pesticide Residue Analysis

Jy 1. KOAN, Seerefary fo the Commission (Jahoratary of the Government Chemist, Comn-
wall Houre, Staminfard St, London, 8.1, Ingland)

The first weetings of the above Commis-
mon of the Pesticides Section of the Applied
Chennstry Divigion of TUIPAC were held in
Geneva in November 1966 under the chair-
wmanship of Deo RO AL I Galley, The follow.
g nerount. of the proceedings 18 hnsed on
the minutes of the mectng and on the ap-
pendixes presented by the members and
arsocinte members of the Commission ns
indientad,

1. Famigant Reridue Annlynin

The Comnission agreed that it was desir
nbie to develop rapid, sensitive multidetee-
tim systenwss of moalysis for residues  of
fumignnis such as imethyl bromide, cchylene
dibromide, ethylese  dichloride,  ethylene
oxide, uacrvlonitnile, ensbon  tetrachloride,
earhon  dirulfide, and phosphine. A study
of tho applieation of gas-liquid chromato-
graphio methods wan thought to e worth-
while. A need for simple and relinlde “on
site” fest couipinent. was also diseussed nnd
attention wag drown to limitations in the
indicator  tubies  for
measurement of eesiduer i trented produce,

weo  of  convereinl

2. Diphenyl Rexidue Analynin
‘The Connnission disrussed progress in the
rtudy of methods of swnpling and analysis
of citrus fruit. for residues of diphenyl. A

* prelimiiingy veport of the Netherlands Cen-

trnl Institute for Nutrition and Food Ke-
seareh TN.O. indicated that, of the two
methods stoded, the gas chromatogrphie
methold was the fuster and more aceurate;
however, the thin laver chromatographic
method  followed by ultraviolet  spectro-
phofometry  was  also suitable. Wark on
rampling boxed froit had Leen  completed
awd investigahon of sampling procedures for
shiploads and other consipnments  was in
progress. Both methods of residue annlvsis

appearcd to the Commission to be accept-
nhle.

3. Organomercury Fungicide Reriduce
Analysis

Regulatory mcthods for organoinercury
residue analysis were discussed; it was in-
dicated that whilc radioactivation facilities
for thix were adequate in Scandinavia, gas-
liguid chromntography offcred considerable
promise bhoth for high scnsitivity and high
specificity. The neutron activation mcthods
were probably the best where facilitics were
available but, like the newer cold vapor
atomnic absorption technigues which were
likely to be cheaper and just as sensitive,
did not distinguish the form in which the
mereury wag bound. In the United States,
the Food and Drug Administrntion made a
dircct comparison between cold vapor atamie
absorption and neutron activation tech-

“mques; the Arsncistion of Official Analytical

Chemista had  recently sppointed a new
referer for mnreury residue analysis.

4. Organochlorine Pesticide Residue
Analysis )
(a) Evaluation—by }. William Cook
(Division of Food Chemisiry, Food and
IIrug Administration, F ashington, 1).C.

z0204) - . :

Much progress has been made in the de-
velopment and refinement of methods of
anntysis by which any or all of a lurge mnn-
ber of pesticide residue chemicnls can be
detected and measured in one general opera-

tion. They bave come w s kinown as,

“multidetection” mcthods of anmalysis. The
following discussion includes DT, y-BHC,
aldrin, dicldrin, hcptachlor, endrin, chlor-
dane, endosulfan, and mouy other chemicals.
There are & fow hundred pesticide chemicals
in use; some of these consist of morc than

. T / . ° .
e Sl ; "
S g e
o

r/ J( ~ é/oa;(
EXHIBIT No.AET.

..///o ?A

HARTOLDMONO0011109



PR TR N

1

1

od

1
Voo

3

]

_ : !
]

N N
)

o - I !

.

[P RN Ry

3

’
." s
S

A

Fy
oA .
, .
L - . .« ‘ew
b . - )
15 AR
po
Jl
. , .
L~ T, <« 1
Al . - 4 . 1]
-|. sl ~
. i
. . . ‘g
v i)

D

1068

one commpound and some convert 1o & Senes
of alteration products which may appear m
residue anaudysis. Therefore, there is a large

number of chemieals™which can’ shiow up in

sommltidetection method of analysis. Whether
or nul they wie signifieant as residues, their
presepce must be recognized i vrder not to
comfuse them with significant pesticide chemi-
cals. 1deally, a genernl method of analysis
which would measure and identify all of the
signifiennt residucs in all food products with
n minimum of analyticrl eflort and time
wonld bLe desirable. ‘Ihis is not porsible at
the  present  time  but  some  important
achievements in that direction have been
olained o date,

The developments so far have made it
pessible to extract, clean up, mensure quan-
titatively, and give a bigh degree of cortainty
to the ddentity of the compounds for up o
100 pesticnde residoe chemieals obtained from
A preat variety of {ood erops and produwets
all in one general operation. This has been
done with cither extracts from individual
products or compogites of & large number
of producix, c.g., “total diet” or “market
hasket” sumples. The developiment of sueh
procedures has  required 2 tremendous
amount of cffort. At each point along the
way choiees had 1o be made. As & conse-
quence of these choices, adjustments in the
total proccdure have also had to be made.
The choices may not necessarily huve been
the best anes, hut as the total procedure
developed, the more dificult it beewone to
undertake any substitntions. Many of the
rteps add to the certainty of the identity of
the chemicals a5 well as to the quantitative
measurement, The extraction and the clean-
up procedures must vield quantitative recov-
crics of the chemieds. The gas chronato-
graphic  systems—that is, combinations of
column packing, liguid phase, temperature

.of aperation, kind of defector, and operating

parameters—are all highly important when
one it attemptung to obiain  quantitative
response from a number of chemieals. Condi-
tions which may be satisfactory for quanti-
tative results on an individual chemieal or a
small nunmher of chemicals may not. yield
adequate  quantitation for all of many
chemneals. ’

JOURKAL OF 1311 A 04.¢: (Vol, 30, No. &

The collaborative stady of maltidete
methods is not as straichtforward ae
“wel” methnds_of analysis, S The relar.
‘aanple procedure that has been naee
AOAC and ather gronps for deaagny
excention of collaborative studies is gew
not applicable o these wdudetection
cedures. It has heen the expernience of |
and gome other groups that if the de
of the procedure are not deseribed ean
apd if they are not followed elosely, ¢
vuriations in the analytieal sesults are
taimed. At the Jast AOAC mectmg, « sjw
conference was held to diseuss the peoly
wvolved in collaborative studies an 1
methods. It was decided that nospecial ref
for collaborative xtwdier wonld be sppone
he would work with the speerahist in-metl,
ology- for the nrg:ln(whlmn.uw', gl
phntes, herbirides, ete,, (o come up with ©
procedures whieh are ready {or collalworar
sindy i possible, and fhen deserilue 11,
procedures,  obtiin suby
samples, reccive and tolwdate data, ete.
wag proposed and aceepted that if mends

collnhorators,

. of TWPAC were uvailable to participate

thix collnhorative effort they woulld Le w
comed by AOAC, It wx antieipated that
program will become effective eardy i 10
Howill probably inehade extraction, clesm
thin ayer ehronatogrmphy, and gas el
matopraphy. :
Gas chromatopynphy will invalve the
of an eleclron capture deteetor anid a the
mionic detector on a eplil stream or in
demn so that a separnte but simnitaneo
readout for both organochlorines sl o
phorphates will be made. The simultanem
readout. {from the two deteetors adds to 1
certainty of the identity of the comypound
¥or instance, parathion gives a lurge 10
sponse on the thermionie deteetor due to ¢
';\h(u:phurus_ e & mueh. moaller response «

“the EC detector doe 1o the NO: group. ‘1.

presence oud stio of these two peaks ada,
with retention time are guite charactensn.
Likewise, trithion gives respemse by o
detectors beeanse of the plisphorus and th
chlorine in the molecule. Apmn the retentio
time and ratio of the (wo Tesponses enlin
identification  of  the  eompmuodes
analyzed.

Vawn
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graphenmss wpectromeier (LKB-0000) indi
cuted that mest of the nknown compounds
are  polvehlovinated  hiphenyls, potentinted
somewhat in nuinre towarde thase of higher
degree of rhlonwation. A darge number of
sumpler have een examined. V'olvehlorinated
Tiphenyls are fomd eepecinlly in fish amd in
ken birds, but also in conifer necdles and in
somte gonpler of human depot. fat, Twe han-

dred snnples of sail snd water and twenity

samples of terrestrind mnmmals eontained o
sleteetable mmounis of chlorinated biphenyls.
Tepicnl GUL traces nre given by Jensen and
Widmmik (1), By usivg s nitvation methaod,
most. of the ordinary pesticides can e ve-
maved fram extraets and the polveblorinnted
biphenyl will be unaffected. In this way, i
hag bwen ghown that (wo of the nmjor
chiorinnted  hiphenyl  penks  overlap  the
peike of pp-DIVE and 0D, respee-
tively, This overlap is fomd with 81706

_cohuming, most. Trequently sed for the quam-

" utative residue analyses reporled in litera-
ture, Imd not with QF-1 eohumns.

(¢) Confirmarion of Identity—
Ly K. E. Elgar (Shell Research Lid.,
K evdstock Agriculture Resrarch (‘rmrr,
Sittingbourne, Kent, Kngland ) -
Multideleetion methods \umhl seem to be
esselinl for the analysis of orgmochiorise
rextducs beeanse of the number of ehlorinated
camponents which ean be present in any one
Cromple. Towever, there are problews  of
interpretation  even when  technigues  are
Cused withe the vesabston aud gensitivity of
cleetron eapture GLAL For example, the
resolation of the GLE colunm way not e
sharp enough 1o separate componen(s: or
mipundics resent i the techiead pesticide

(2) reported & highly  rignificant  con-
cordance bewween the “p-values” for pesti-
cides in the wvarious partition systems
deseribed by Neroza and Bowman  (3).
Similarly, retention times on different GLC
stationary phascs and Ry of pesticides in
varivms TILC or paper chromatographic
systems  are  highly  correlated.  Further-
mare, 1, values in paper chromatography
are closcly corrclated with Ry values in
TILC and with p-values. It is possible
to do a great deal of work with the in-
tention of cstablishing thc identity of a
compound, bus very little additionnl evidenee
will be gained because the results from the
methods used were not independent. GI1C
retention time, an Ry value from T1C or
paper chromntography (or a p-value), a

GILC retention time of n desivative formed
by chemical reaction, and pesticidal aetivity
sgnimst a susceptible organism are considercd
to be independent parameters giving signifi-

-

eant evidence of identity. i

3. ()rnnupllo-phorna Imcﬂlude Residue
Analysis

The Commission econcluded that while the
reguiatory methods were adequate for para-
thion - and maiathion, -darification of the
tenminal residue situation would be weleome
in some instances. Ilowever, mare work an
the elenvup s1age for malathion residues in
cggs, milk, and dried fruit was indiented.

6. Dichlorvos Renidue Analysie
By R. A. E. Galley (Shell Rescarch Ltd..
W ondstock Agricultiarol Research Centre,
Sitingbourne, Kent, England)
Five different approaches have been de-
veloped for the detenminntion of traces of
dichlorves: tatal phosphorus (4, 5), colorim-

, ew - tn : ) DR
a, ot . C-
Margohs oo g o g [T TR, > c R TN, t
A ik £ ‘L“"ll“““ padufas 2y a4 .
T,
C b
A
S 2N .
TUPAC COMMISSION ON MITHODS OF PESTICIDE RESIRUE ANALYSIR 1069 U |
. () Possible Interference by Chlorinared ™~ "ot uiher natural )lroducls prmom m lhc ex-
Biphenyla—by G. Hidmark (Inatitute of tract may comphu\lc the analyris; or some
Annlytienl Clierintey, Univeraity of insecticides may thenmally or catalytically
Stoekeholm, Koalagavagion 90, Stockholme 50, decompose dnring the annlysis.
Sweden) For these reasons, residues of organo- !
A Iarge ammber of unknown It chlorine- ehjarine compounds should be confinned by F.
cuntaining eompounda have heen deteeted 0 giher analviieal methods. If enough waterinl .
widdition (o the ardinnry pesticides in the gy be igolnted, infrared spectroscopy or mass "
mndysin of suples;, uking both the electron rpecttnscopy can give powerful cvidence of Lt
eopture and the microconlometrie deteetor. aetiny. Nowever, with other methods in
Muss spectra of vome of these compounds goppmon use the physicn) basis underlying F .
abigined with o combined gas chromato- separation is very similar. Hobinson et al. s
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etry vsing dinitrophenylhydraze (G), aika-
Jine.resorcinol (7, 8); specifié hioassay (9).
cliolinesterase inhibiton (10-12), and gas-
liquid chromatography with the thepnionic
detector (13) and the microcoulometric
detector (14).

On the basie of sensitivity, sclectivity,
speed, and possibility of mullideteetion, the
most. anitable technique is GLC. s sensi-
tivity (in the nanogram range with the more
sensitive deteetors) is appronched only by
the cholinesterare inhibition procedure, and
it 15 uniatched on the other counts. How-
cver, there are two aspeets in the annalysis
of traces of diehlorvos by GLC in which
improvements are needed, These nre the sup-
pression of decomposition of dichlorvos on
the GLC columm, and the seleetion of the
hest deteelor from’ (@) eleetron capture, (b)

~Athermionie, (c) micraconlametric, and (d)
Hame photometrie. .

The other sensitive method which is in
widesprend use {(and whicls, together with
GIC, offers additional evidence of identity)
i5 the chalinesterase inhibition procedure.
This ir a general method for anticholinester-
ascr; o analyze mixtiures of inhilitors,
separation belore the analysis is required.
Tawever, the volatility of dichlorvox s
sueh that it can be steamn distilled Irom ex-
tracts cven when they contain a high pro-
portion of fatty material. It is possible, there-
fore, o obtain a degree of speeificity in the
analysis for dichlorvos by cholinesterase in-
hibition by incorporatiug a steain distillation
sicp before the determmation. |

Procedures for the collection’ of dichlorvas
vapor from the air, extraction of residucs
from crops and tssucs, and cleanup are

available. Dichlarvos may be quantitatively .
removed from air by bubbling through dis-
_tilled water. Chiluroform, methylene chloride,

and benzene have been ured to extrael di-
chlorvos  residues.  Partitioning  fromm  an
arganic ralvent into water, column chirona-
tography on silien gel, and sicam distiliation
provide adequate cleanup frmn fatty and
nonfatly materinls.

7. Piperonyl Butoxide Resitdue Analywin
The Commission recognized the need for
1chable methods for residuce of piperonyl

.

JOURNAL OF THE AUGA L, (Vol. 50, No. 0, 1

CUImtoxide and eertain nllied mnteriald T
allethrin and MGK 245.

8. Radiourtivition Meibode of Annlsee

The Copnnission was informed that
Intornntional Atomie Fuergy Ageney (1A
had ndieated that it would be prepare
(a) provide facilities for co-ardmating
Inborative studies of existing tadionctiva
methods, (D) assist orgamizations in (he
of activation technignes for the evaiumt
of analytical methods in prneral, and
help laborataries wikhing to establish 1ac
chemieal teehuigues (15). 1t was neseed i
while  radiochamical mcthods  of
were wseful for mereury and for brow.
residue determinations, they were very o
}wnsi\'c and not. m-n-ss:\n\_\' Mure £ensitve
more specific than kome other nethin
Morcover, although they were often v
in metabolic or field residue trial ktuds
radiochemical methods were in genern)
sppropriate to regutlatory methods of amunl
sis; the development of varions othier methe
of regulatory residue anglysis was far gue
ruitable.

ateals

Rerrunnors

(1) Jeneren and Widmnrk, Acta Chawn. Scand
in Press.

{2) Robinwon, J. Richmrdwm, A, awl Ples
X. E., "Chemiend Identity isv Ulirnnoen
Anulysir, presentisd at the 15200 Mectn
of the Amoncan Chemienl Boeety, Sep
tember 1966, at New York City.

(3) Bowman, M. C., and DBoroz, M. Thi
Journal 48, 13- 152 (1063),

(4) Jawe, E. Q. vod Webdey, 1), J, Analysi
86, 240-255 (19G1).

(5) Balimnan, I'. M., Anal ('hrm 36 m i

) ased. . .
’ (ﬁ) “llglu-ﬂ J. 7T, AnaluAl 88, .Hh LR R A

(7) Geiger, M., und Firer, R, Z. Awal
Clem, 174, 401-407 (196G,

(8) Biichher, W, Heizler, W, and Fina, B,
sbid. 213, 28-30 (14%63).

(9) Sun, Y. I, amd Jolnwoo, J. R..
Journal 46, 621.530 (1963).
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23, 1830-1&4 (1051).
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L _ALDVIYY in - Analyticat~Methodr " for’

Deatieiden, Mant Growth Rcgulators, anmd
Foud Additiwes, Vol, }, G, Zweig (Ed),
Aendensie 1'rexs, New York, 1964, pp.
5G1-5711.

(13) El-Refai, A. R, wnd Giufrida, laura,
T'lax Journal 48, 374-370 (1965).
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" (14) Teone. G. H., ibid. 48, T48-752 (1965).

(15) “Ruddivisotopes in the Detection of Ierti-
cide 1lesiduca”, procecdings of the Yanel
on the Uscs of Nudicisutopes in the
Deteetion of Pesticide Rosiduos, Inter-
national Atomie Encrgy Ageney, Vienna,
Apri) 12-15, 1966.

IUPAC Commirsion on Terminal Residuces

By 11. FBGAN, Seeretary (0 the Conmrzion (Laboratory of the Government Chemist, Corn-
will Houke, Stamford Bt Tandon, §.14.1, England)

The firet. mectings of the above Commis-
sion of the Veslieidea Beetion of the Applied
Chemistry Divisiom of TUFAC were hold in
Geneva in November 1066 inder the ehair-
mauship of Dr, 1. Turtig. The following ne-
conmt of tho procecdings is hased on the
minutes of the mecting snd on the ap-
pendixes drawn up by members and nrsociate
members of the Comnmission as indicated.

* 1. Teeminal Carbammie Itesidue

The comnnirsion diseussed  Uie  present
powition regarding knowledge of the naune
of the terminal residues of earbamates, -
cluding enrbaryl, as indiented in the evalun-
tiong helow, and sct np o working group to
further this knowledge with particular re-

- gard o the uses of carbamates in food

production.,

. .

" (a) Evaluotion—Dby J. William Covk
(Diviston of Food Chemistry, Food and = 77

Drug Administration, W ashington,
D.C. 20201) . =

*Tu the eavlier stadhex on enrharyl residucs,
bath earbaryl and its hydrolytie produet,
-oaphthol, were conxkidered. Hesidue studics
o many erops shawed that the quantity of
P=naphthol was small and diflicult to sep-
avate from carbaryl. Thus, it was considered
thet F-puplithol need not be  measured
scparniely G earbaryl, Toleraneces  for
enrharyl extaldished o the United  States

are based on the ssrumption that the major
part of the residuc i the intact carbamate.
Sinet the establishment of the initial toler-
ances for earbaryl, work has been done
which may have some bearing on the gquanti-
tative nnd qualitative arpeets of the residuc.

Light, including artificial light and sun-
light, changes earbaryl. In the fonnulated
state it slowly degrades under the influence
of ultravinlet and sunlight to give several
unidentified products (1), Crosby et al. (2)
reported that ethanol or hexane solutions of
some methylearbamate insecticides, includ-
ing carbaryl, pgave s variety of cholinesterase-
inhibiting derivatives when exposed to either
arbficial ight or sunlight. The products were
separated but not identificd. Abdel-Waheb
md coworkers reported that the nature of
the surfsce, the light, and the compound
affccted the rate of conversion of carbaryl

. and other carbamates in vitro in the solid
. slate. C

" Bince neither the qualitative nor quantita-
tive aspects of photodecomposition of carba-
mates have been esinblished, the significance
of these studies i relation to current and
future tolerances for carbaryl must await
further study.

Whitchurst. et al. (4), using the colon-
metrie method of analysis sensitive lo car-
baryl, 1-naphthol, and J-naphthol conjugates,
concluded that when cows were fed a diet
containing carbary), no residues, to the limit
of the methad, were found in wmilk. This was
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waible Inteefereace by Chlorinated
.,'J.m,ln-—by G. Bidmark (Iustitite of
edstical Chrmintey, University of
wrkholm, Roslagaeagin Y0, Stock holin 50,
wrden) T

PR

saming componids lave been deteeted in
e b0 the onbingey pesticides in the
dveis of svnples, wding Joth the electron
gmre and the microcoulometrie deteetor,
Dot speetra ol e of these compuneds
ol with a combined - gag -ehromeito-
ophewnss gpeetrometer (LKB-0000) imdie
el that st of the wanknown eotoponinls
ce polvellorinated  Dipheovls,  potentiatel
caewhat i oatare towarnds those of higher
cetee of chlorimtion, A hirge nomlar of
apdes lave beea examined, Polveblovina ted
hemadx are fonmd expecially in firh amd o

s binds, bt also i conifer needles and in
< samepdes of hiouan depot fat Twa lan-
b mmples af soil and water and twenty
aplea of terrentrial mammals contained na
¢ wetable asmnds of chlarinated biphewyls,
i2paeal f!/J-c'i('cn are given by Jensen and
\‘rtmnrl@ v tsing o nitention methsd,
o af urdinary pestiends e be re-
+ weel from extracte amd the polyehlorinated
demyl will he wnafeeted. In thic way, it
P dwen fhown that two of the major
St biphenyl  peaks  overlap  the
vke of pp-DDT and op’-DDT, respee-
v, This overlap is found with SF-nG
~Jamng, most. frequently used for the quan-
; eative eeriiee analyses reported in litera-
, o bt not with QF-T cohounns, d

" r——

{e) Lanfirmativon of ldeatity—

Se KK, Elgar (Shell Rescarch Lud.,
Twdatock Apricnltere Hesrareh Contre,
vtingbourne, Keni, England)

Multidetection methods woulil scem to be
~utial for the anolysis of organochlurine
~«rlaew heeaneo of the number of elslurina tul
~mpenenty which ean be present in any one

. terpretation even  when  techniques  are
«l with the resolution and sensitivily of

. Sadition of the GL.C colunm may not be
up enongh ta acparnte componentis; or
apuritics prewent in the technieal pesticile

»

- cw—ay

e

Liree number- of nikiiown but eblorine-.

smple. Howvever, -thero " are’ problems - of =

‘it eapture GI.C. For cxample, the

LA CEAMAMISSION ON ATETHODR OF PERTICTDE IESTDCE ANALVRIR Jixil

e matural products present in the ex-
tract vy complicale e annlysis; or eome
insecticides. may  thermally or caialytieally
deeompose during the analysis.

‘For these reasons, rexidues of nrgano-

~ehlurine: componnds should he eonfirmet by - -

other analytieal methods, I enough meaderial
ez be isolated, infriral speetroscopy or mass
kpreetroscopy can give powerfnl evidenee of
ientity. However, with other mothuds in
common e the physieal hasis wnderlying
separalion s very similar. Robinson ¢t al.
() reported o highly  significcnt eon-
eordance hetween the “p-values™ for pesti-
cides in the varions  parlition” rystems
dexcribedl by Beroza amd Bowman (3),
Similarly, retention times on different GLC
stationary phases aond Iy of pesticides i
varions TLC  or paper  chromatographic
systems  are highly  correlateil.  Further.
more, K, values in paper chromatography
arc closely correlated with R, values in
TLC and with p-values. It is possible
to do a great deal of work with the in-
tention of establishing the idenfity of a
compound, but very littic additional evidener
will be gained Lecanse the resulls fram the
methods vscd were not independent. GYL.C
retention time, an Ry value from TI.C or
paper chromatogrmphy (or a p-value), a
GLC retention time of a derivative formed
Ly chowmieal reaction, awd pesticidal activity
ngainst a susceptible organism arc considered
o be independent parameters giving signihi-
cant evidence of identity.

5. Orgenophosphorus Insecticide Residue
Analysis

The Commission conelnded that while the
regnlafory mg-ihmla were adequate for para-
thion and malathion, clarification of the
terminal residue situation would bhe welcome
in some instances, However, more work on
the cleanup stage for malathion residnes in
eree, milk, and dried [rnit was inelieaterd.

.-~ . 6. Dichlorvos Resldue Analysis
By It. A. E. Calley (Shell Rescarch Lud..
W oodstack Agrlculiural Research Cenire,
Sittingbouene, Kent, England)

Five different approaches have been de-
volopwd for the detenmination of traces of
dichlorvos: total phosphorus (4, 5), colorim-
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etry using dinitraphenylhwileazine (6), alka-
line rexnreinol (7, 8), epeeilic Lioasay (9),
cholinesterase inhibition  (10-12), and ga-
liinl chromatogeaphy with the thermionie
detectar  (I3)  and  (he  microcunlometric
detector (14).

On the basix of _gensitivily,  scleetivity, .

rpeed, amd |)(|~\lhlhl) al multideteetion, the
most sitilable fechnigee is GLA. Tis sensi-
tivity (in the naoogram Fange with the more
wengitive dletectors) is approached only by
the cholinesterase inhibition procedure, nnd
it is unmatched on the other counts. How-
ever, there arc two uspeets in the analysis
of traces of dichlorvos hy GLGC in which
inprovements are necded, These are the sup-
pression of decomposition of dichlorvos on
the GLC cobumn, and the sclection of the
bext deteetur i (a) cleetron captuee, (b)
termionie, (¢) microcoulometrie, and (d)
flame photametric.

The other scnsitive method which is in
widespread use (and which, together with
GLC, oficrs additional cvidence of identity)
is the cholinesterase inhibition procedure.
This is a general method for avticholinester-
nses; to analyze mixtures of inhibitors,
scparation hefore the analysis is required.
However, the volatility of dichlorves is
such that it ean he steun distilled from ex-
tracts even when they contain a high pro-
portion of fatlly materinl. It is possible, there-
fore, to obtain a degree of epceificity in the
analyeis for dichlorves by chulinesterase in-
hibition by imcarporating a steam distillation
ciep before the determination. -

Procedures for tho ealleetion of dichlorvos
vapor from the air, extraction of residucs
from ecops aud ticsnes, and eleanup are
available. Dieblorvos may bo quantitatively
removed from air by bubbling through dis-
tilled water. Clilaroform, methylene chloride,
and benzene have been used to extraet di-
clhiorvos residucs.  Partitioning  from  an
organie robvent into water, column cliroma-
tography dn_siliea gel, and steam distillation

_ provide adequate cleannp from fatty .and. ...~

nonfatty watcrials,

7. Plperonyl Butoxide Residue Analysis
The Comrnission recopnized the need for
reliable methmls for residues of piperonyl

D

JOUNNAL oF T1E A0A €. (Vol 50, Ne. 5, 1y,
Lutoxide and certain allicd inaterialx gue,
allethrin and MGIX 245,

8. Nudionctivation Methos of Annlyaie

The Conunission was informed thar ),

‘had indicated that it wonld be prepans| .
(a) provide facilitics for co-ordinating r.
laburative studies of existing radioactivan.,,
mothods, (U) nssist organizations i the .,
of activation techniques for the: evaluatiy,
of analytical mcthods in general, and ¢,
help laboratorics wishing to establish rad..
chemical techniques (15). It was agreed tha
while radiochemical mcthods of analy..
were uscful for mcereury and for brong.
regiduc determinations, they were very my.
pensive and not necessatily more sensitive o
more specific than seme other  methoek
Morcover, although they were often neefni
in metabolic or field residuc triad gndies,
‘radiochcniical methods were in general m.
appropriate to regulatory methods of anal.
sis; the development of various other nictli
of regulatory residuc analysis was far men-
suitable.

Rrrexencrs
’)(%” Jensen and \Widmatk, Acta Chom. Scand
in prees.

(2) Robinson, J., Rnclnrdron. A, nnd Elgan,
K. E, "Chermcal Fdentity in Ultrionices.
Annlyris,” preeented at the 152nd Mo
of the Amerienn Chemical Saciciy, S
tember 1066, at New York City.

(3) Bowman, M. C.. and Bervza, M. Tl
Journal 48, 943-952 (19G5). '

(1) laws, E. Q, and Webley, D. J, Awalyt
86, 219-255 (1061).

(5) Saliman, P. M., Anal. Chem. 36, 113 111
(1964). :

(6) Hughcs, J. T., Analyst 88, 318-319 (1t

(7) Ceiger, M., and Firer, R, Z. dwd
Chem. 174, 401407 (1060).

(8) Biichler, W., Hcizler, W, and Fiirer,

sbid, 213, 2830 (1065).

(9) Bun, Y-P., and Johnson, FE. I.. 7he

Journal 46, 524-530 (1963).

(10) Giang, P. A., and Hall, 8. A, Anal. Chew
23, 1830-1834 (1051).

(11) Giang, I'. A, Bmith, F. F., nnd Hadl. 8N
J. Agr. Food Chem. 4, 621-622 (1956},

(12) Porter, P. E,

x
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| exuism No.£7L

St. Louia

Pebruary 27, 1967

.~ NI baua_Wood -
BRUSSELS ~ .. :

Thank you for the information you sent me. I awm having
‘our analytical people, as well as NCR here in the atates,
avaluate it.

As far as the toxicological part of his report is con-
carned, he has confused and interchanged the experience
on chlorinated biphenyl, chlorinated naphthalene, and - a
combination of both. This really is not too important,
howaver, as there is no guestion but that Aroclor does
possess a certain amount of toxicity. All our literature
says this, but whether nanogram quantities mean anything
ig an entirely differant mattar.

I think we should fight the battls of the analytical
method first before wa get too involved with toxicology.

R. Emmet Kelly, M. D.
REK/1n

/36(’ 495045“

COMPANY
CONFIDENTIAL

tran 056437
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Organochlo:r‘ine Pesticides in Seals

and Porpoi%q‘:s

by i Seals and por
A. Y. HOLDEN !
K. MARSDEN |

Freshwater Fitheries Laborstory,
Pitlochey, Perihihire

many arcas of tho world, ingjuting the Antarctic, has boen
n;ponod recently'’. In Britibh wators tho accumulation
of rusidue in the ogrs of , Lirds® and the procoss of
conooniration of posticides through ocoricin food ohsina
in tho marine environment® have boon studied. Anslysos
of variovs spocivs of mar(ne fish and mammals from
Goottish waters during the past & years'® have shown
that organochlorine res.uuds 'are now & normal ooour-
rence, the hiﬁhcnt concentrhtions baing fonnd in organs
or tissurs with tho highoat lipig content. Thus the muscle
tlssue of salmonids, the livors of cod and the blubber of
soale 8ct ne storage sites fof t}icso residuce.

The aquatio mamnwle, & cl;: as whalos, sosls and por-

ines, have a relatively high ; rtion of the body weight
in the furm of suboutanootn’ fat (Llubbor). Sonls feod
ohiofly on gatloisln nid salmotida, and porpoiacs shiofly on’
swinll gndoida nad elinpooids. ’I\‘ho rocoas of ceucentration
of pesticidon through their elnin might bo oxpootd
to result in high poaticide levdls in the fat of Lhoso masnmals,
end samplos annlysod at this laboretory confirmn this
expoolation. In recont y. , spocimens of the grey soal
(Holichoerus grypws), oomm«El\ seal (PAoos vitulina} and

Tur prevence of org.umchlo[inu residucy in marine life in

porpoles {Photaena phoosenh) have bosn sampled from
the coasts of Bootland. Bamplés of blubber wers avaiisble
* for all the spvoirnons sxaminyed, and in a few casca other
organy were also available. ol as rocognized posticide
residuss, other el?otr:on-up u}ing substancss have beon
detected by gas-liquid oliromnstography and, in order to
ecelablish whothor such substandes are as widely distributed
sa the poeticides, blubber +rsap\u from groy sesls end '

‘n_
I

LI - wiid

ises in Scotland and Canada, far from the sites of

application of pesticides, can accumulate high concentrationt of
residues in their blubber. These chemicals are spreading through
the long food chain which ends with seals and porpolses and obviously
¢annot be confined to their place of discharge.

harp soala (Phoca groenlandioa) on the Canadian Atlantie
ocoast have also boon examined and the rosults of tho
analysos sro reported hore. Examination of varaples of
soal biubbor from othor areaa is continuing in order tv
aasoms tho variation botween difforont rogione of the mannne
environmont.

All tissue sumplos from Bcottish walers wors (rown
at ~18°C unti) requirod for snalysis. Tho Canadian
samplos wore presorved in 10 per oent formalin, which
showed no evidence of any inflluonoe on the ansiytical

roondure, and in this and othor cascs involving fish it

aa not wlfected the efficiency of recovery of posticide
residuss. Aliquots of the samples (5 g) wero ground toa
powder with anhydrous crystalline sodium sulphaie (Alt

o) and extractod in a Soxhlet mpparatus with n- .

distilicd AR grndo n-hoxano (previousaly tested and fonnl
1o bo froo of oloetron-cnpluring matoriala by gos ehronm.
togeaphy). Thoe hoxane oxtracts wore mudo up to 306 il
und 20 sl aliquote woro subjocted Lo clean-up by
the hoxana-ditnothylformamide partition mothod of dr
¥Foubert Maundor ef al.’, followed by column olvsn-up
uaing alumina oonuining 5 per cent water. The Jow of
ticido residues from fat sxtrects so treated & up to
0 per cont, but, s is oustomary in poatioide analyw<
no correction has Loon made for such lossce in the reeuln
prescnted hore.

The cloaned-up hexane oxiracts were analysed by gn+-
liquid chromsatography on & Varian ‘Aerograph 3(8-2/1
instrumont smploying two glas columra & ft. fong x § i
outer diameter. One ocolumn was paoked with ‘Chromo-
sorb W AW[DMOS 80-100' mesh ooated with 10 per cent

TRAN

i EXHIBIT NO.ZZZ:Z

‘..&-—

et s ™ o -

- e Am——t . o

- i ——— - w P e e G Sa—m Gy S am— — . =

Y7 4w LTS
LI Y
flesertsearlsn -
nitrrgten
fror shaeclelen.
WAS gy Wi
While
gearlogea 1
I s I
wathe go 0t
ninls tiral
WORe evage
anil the
wlrsdieir g
woter.batl
with mixen
aulphtn
thas nundy.
technigne,
l),),‘:. anil «
tnined, mrnl s
the ariginnl
and p.g°TD
from the va
in these pom:
whory presm
affortexd, A
Hern veed to
interferonce, .
Tho prinesy
examined we
in mueh mma
lower conecent
Scottixh jrorpr
tionw of uil pee
tho [3C 200 kil
hy & non.hydr
28 per eant o
Canadinn and
DDT pomition,
about ]10 pee «
30 per cent in
interforence.
matoriel being
vajura in Table
ference, for only
lysod. Reeults i
noticoably diffe
combined in Ta

el

Table 1, CONCESTRA
°

Ared and :
Ue of taruple &
L. Scotinnd, adult
sl (1905-0A)
Noanil W, sentiand.
adult sais 11045 04y
X. and W. Bcotland,
»eal pupa (1008 .

- Cunnds, Mageairn fa,,

{ur. and eduit acals
1pa7) :

Canndn, Catot Siraife
MY b awt adanl
wrale (10A7)

ln-ihlm.l. Mbney,

. SOWI pnrpoies (1047)
¥ Beotiamid, adnlt
porpolecs (1083, 1047;

Contamination
the east conrt of &
Aberdeen to the T
woat aud north
Scal pupa from tiu
ing grounde contn
sduits from the sa:
samples from the )

055945

HARTOLDMONO011117



m?t

»t of
15 of
Yugh
susly

Antio
those
oe of
or o
writee

roren
adinn
whieh
ticnl

Wit
ticide
fton
y (Al
h re.

with p e EDE and pop DIYL penkn neeoaritated n further -
snnlyticsl minge, Aliqdots (6 ) of sane of the oxirants

{

-~

found

tun..
LRI N
p 'y
of J-
sn-uje
a8 ol
"wp v
I)'-l'i.
esulty

. gna-
s-2r

{ .
omaoe-
s pont

.

]
i

I 200 wbicvannes onl, aned (e ather with the mone anpgwrt.
utlenl wath 3w e TR N e ovenl. @)
flnonvetlienmse, Tl oyen fompuernlnre was 007 ¢, L
miengen poe o 680 adl i woed Hhe rolisan oedoiting
for dhckeleon equivabodt ey 1.0 Llusorcbien] plntoe, Pheen
wan o signblirent dvn‘m btion of DIYT s tha calnnmm,
While complete mqmtation  of 1hn conunme pratinjie
nwiduen i punsible i i or othar of theses, colonme,
terfirmsee by |ml,\':-hl?r nnfond hiiphenyl (1C3) owiduoe®?

were pvrpornied tu deyande in a steenn of enld filtered air,
and the rowidien refly x+d with 2 anl. of £:5 por cont
alcolindic puitastiom hfdroxide for 18 min on & warm
water-both, After eonjing, B il of w-hexane wos added,
with wnxing, follimesd hv 40 b of 2 v eent mwdionn
mlphate medntion, Pl spnernstant heswon layer won
s snndyust by e Bl ehronntogeaphy, By this
tevhnigue, qum“ﬂnﬁj}v renversdon of o DI (o pyr.

DDE. sad of pp’ UNE o pp" - MDE (= DDM1), in ob.
tained, and the convorxiop produsta confirm theoidontity of
the original rosidues. residusl peaks in the p,p’ . DDT
ad p.p"-TDE positiong, where proscit, can be subtrected
from tho valuos of the tioides originally determined
in theso positions. Hy'@rplywis aleo dostroys wand y-BHC,

whore present, but polyohlorinated biphenyla are uu-
affected. A cymoair no (A £.60) column'* has alen
been wsed Lo aeparate ,0°-DDT and p,p’-TDE (rom PCB

interleronce, confimiing the lattor,

The principal posticdido rosiduca found in all samplee
examined were thoso bof the DIYE group, with dicldrin
w mnch smalier quaiitition.  Canadian nonls contained
lower aonreutrations of dioldrin than Beottish acnla, while
Boottixh porpniacs onniainod romarkably high conconten-
sions of all posticide reeidnes (s00 Table 1). Intorforencn on
the NC-200 ailicono colijran in tho p.p’- TDE position cansed
by & non-hydrelysable rowiduo war roaponsiblo for about
1 per eent of tho jotal ostimnted p,p TDE in the
Crndinn aind Bootling dnmplee examined. In tho p,p’s
DOC ponitiom, the noj nlxy«lmlynnhln roaidne conatitnted
sbout 10 par oout in the Conndinn aninples and about
30 por oont in tho Seoftinh ssmplon examined for this
mterforonce, the (0 amouiit of non-hydrolysshle
material boing smallof jn the Canadian samplea. The
values In Tablo 1 have not been corrected for this inter.
ferenioe, for only s proportion of the samples were hydro-
Iysedd. Rowulta from the various speciss of ecals were not
nothoeably differont iplo given ares, and have been
tombined in Table 1.

Toble ). CONCENTRATIOR R{XNABS OF OROANOOMLORIN® BEAIDURS 1M FAY

OF e8ald AP FrORFOIRS (p.p.m.)
d o paremtbenca}
Aree anmi) Ko.Is
O o sample  sample Digidria  p.p-DDE 9.9"TPE 's9"-DDT
L. Irv(hnd.'ulul\ it 0:38-11) 1-0-1111 02730 1-5-23-8
sals (1945-44) | (0-79) (38 v-n 19
Soand W, netiand, ¢ 000099 2-31-0 #11-0-2% \'7-7-1
Aduiy o-'nl-(loes-ul { {0-30] (s 2] {0-4Y (3-3)
X.aned W, Rentland, s ¢ 4 0-4-0 0-18-0-40 31-3-7
_seal pupw (1948) { » (g-8) (0-32) (3-8
Conada, Mapdalen ln,, ¢ - 441-1-8 - SOMO-1$ 5
) '):;.’l’nf _'f"f" scale . Wﬂ) . (1-8) . .. (02m) 38y - -
",".',"".‘.,'f.‘,.“‘i".,‘,"ﬁ'ﬂi ¢ +N-010 l-l-:T'l o8-t y 1109
e . ) B . M
,,:;:':"3") o (Q y -8 (13 -
né, Orkwey, 1] . -
sdult w?olu-ilﬂr) v o e
L. teottand, adwh L} 180 26 162 §1-148 13-1-26-7
porpolacs (3963, 1 001) »-9) {12-8) [t 2 ] 1)

Coutarnination by pesticidcs Is greator in the scals on
the oast cownt of Bootlarid (teken in an sros roughly from
Aherdecn {o the Tay sstuary) than in specimens from the
veat and north coadts, inoluding tho Orkney ’-lmdn.
&eal pupa from tho Or‘kr{oy and Harris (west ooast] breed-
ing grounda contai nly slightly lower residues then
adulin from tho same - By comparison, the Canadisn
samplce from the Mq;da'rlon lalands (Gulf of Bt. Lawrencs)

contmed very lon develo b Jaotl ddee bilise arad tha f360f
grvanags, wbibe e frone Hhie Uil Ntrmite (Gl e N,

o Wthes edicdedeing Lot Joggelens  F0d 4"
PNy Pewirlorem, wonnntlne fo HHowas ool Koot taude oo nndee, 01 e
teaw prsrpmms oxennsiowad, tht Jrenn Oekoney waes Cloe Jonn
rontntiastodd, Gl $ins three tnken on Gl enst et of
Heotlnnd bl wnarkedty higgher contente of wbl e reaahins
teivnmniresel.  Chans wpeeinnen eanbuivesd o tdal resishee <.
contrabion  (dickdrin, apd DIE geonge) ol - THR pupan,
Annlyses of a few tinoes other than th bhudes have
boen innde, bat conoooteativem in tho blubbor hnve slwayn
boon found to bo tho highost (Fable 2). Conorntratine in
other tissuos seem likely to bo connistent with their lower
lipid onntents.

TAe 8, FOTAL DIE DORDENTAATINAS (P.P.0.) IR PARINUN Riaut iin
Hasepole [LUSTE T F Y fsraln Kidaay Kpbeh  Muarcle

tirey aral b o177 nrh - .. —_
Urey meal (3] van "wih — — —
tirey oresl n o ['5 2] -_ 053 -—
Urey oral e [ 1) o117 — o -
Qrey soal 8¢ [] u oo — 008 —
Purpnise s 0 (2.3 004 oie ()

The proportion of blubber oxtractable by hexane woa
determined for somo samples. Valucs ranged from 72 to 46

r oont (mosn 80 per oont) for tho Canadian scals, snd

rom 88 to V8 por cont (moan 93 por cont) {or Bcottish noals

sanplos on tho brooding grounde off tho west coast. .
(Valuos for other seal samples were not eatinuated.) Con-
contrations of pesticidoa in térma of oxtractable fat for
thoso wamplea would thus bo up to 40 per ocnt groater
than tho vihiee in Teble 1, but the gencral comparison in
not significantly affeoted. Tho lower exiractnble Eﬂ. values
for the Cnunddinn samplea may posmibly bo & sesult of
bieing preserved in fonnalin.

Conoentrotions of posticide reasiducs in the extractable
fat of varioua organa and tinsues of one porpoise shuw ni
important molationship (Tuble 3).  While the enneentru.
tiona of tho DDT group in the original tisuen vary widely,
thoso oxprossed in termn of oxtraciuble fut are in murh
closer agreement, with thoe solo cxception of the brain,
A similar anomaly for tissnre of trout was described by
Holden!'. 1t socoms likely that a large proportion of the
lipid fraction of thn brain may not contain pesticides, and
tho brsin lipid compoeition is known to differ considerably
from that of dopot fat.

Table $. COXCEXTAATIONS SF YOTAL DDT (p.p.m.) IX TIAURS OF A PORPOILS
Tisaus of nrgen Blubber Muscle Liver Bpileen Xidney Braln
Concentrsiion in tlane L N (3] o8 o112 004 003
Pﬁn:;l;l‘n enlract- 07:0 1 13 §1 14 L R ]
[ ()
Covrentratios (n (2] ot 48 t-4 | 8] o7

enlactable fat

The unidontified poaks on the chromatogranw scom
to be eimilar to thoss produced by ﬁ:lyohlqrimted bi-
phonyla and, to «:able comparison to he made, the rutine
(Rz) of thn retention timea uf all regularly oorurring Fonke

{rolative to dicldrin= 100) hava boen ealculated for the

aperating -oolumn - temporature of 200° C,. thesn values
boing tomporsture-dependent.  The Rr values of PCH
compoiinda from commercial PCB formulstions worv aleo
dotormined (or both types of column (Table 4). At least
anven PCB.type poaka were fonnd, including those which
intorfore with p,p"-TDE and p,p-DDT. Heptschior
epoxido and p,p'-KiDE eould not be confirmed on both
colwmna and are not therofore rocorded. ]

The sost significant aapoct of the results is thet,
sithough scals and porpoiscs inhabit sn environmont far
romoved from the sits of applioation or discharge of

ticides, they 6an contaln rauch greater conecnirations
of disldrin and DDT group rosidues than thoss rocorded
for smost other species, including man. Robinson snd
Hunter' found & mean conoentration of dioldrin of 0-22
p.p-m. (range 0-10-0-73 p.p.m.) and & moan total eon-
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Gray wwds on i cont ol ther Sevttinde renadand 1.4
privancily an walmen  (Sulmo solnr) wal ewl (Gl
morrhun)'s.  Tha higheat roneostentions of yuwdicide g,
mluminids in the iy onvironnent. linvo o fue duay,
found in son teont (8. frufis) on tho cust const with up ty
0-2 p.poan. (dicldrin 4 total DIFTY in muscle tivan!!, ang
salmon from the asmo sroa woulbil probably huve simiier
oontonta. Cod exnmined {rmn tho aaxt connt have oun.

tuined np to 0-36 p.p.a.(dichirin -+ -totsl DDT) in inneely”
"t {rmn 012 ppan.) nud Teomn tho wist oot up 1y,

050 p.pan. (moan (-22 pgrmn.). while ou(% livorn !:lmtnim-d
up b 40 p.p.m. and 120 popan., sepoctivedy. Giroy waly
aro ewtimntod 1o ont about 16 10, of food dnidy. und tinmnn
ndult sonl ovuld conmuna ila own waight in food in 20 %

-days, Aasuming s high propnrtion of tha posticido intake

10 be storod in Lody fat rathor than to bo nxcruted or
motubolized, an incroese of ¢two ordors of magnilude in
tioido oonoontration from food to body fat within o
ow yoars is feasible. This dogros of accumulation of
rosiduo in an snvironmont not dnlibarately contaminated,
and in spooies ocoologioally far distant from thn targri
organinma of porsistent postioides. undorlinca the im.
pomnibility of fining such oh Is to tho arces of
application. . )
&’e thank Dr B. B. Ras [or obtaining tho Boottish
eamplos, and Dr C. J. Kerawill for tho Canodian sasmpiew,
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The North ’Paclﬁc:' an Example of Tectonics on a Sphere

~ i
by |
D. P. McKENZIE |
R L PARKER |

tnatitute of Geophnia }nd
a

Tux linonr magnotio $u
ridgos oan only bo p
raagnetio fleld! if the

Planstary Physics,.
San Disgs

brnlioat:* which parnllol alt sotive
ucod Uy revorsnls of the Earth's
o orust is forined dlose to tho

ridge axie’. Models' have shown thst the anomalios
cannot bo obsorved fn the North Atlsntio unless most
dyke intrusion, and honos orusial production, ooours
within 8 km of tho 1jdge axis. The sproading sea floor*
thon oarrics thoso anomalios for groat horitontal distanoces
~rith little if any defbrination. Tha epicentree of earth-
quakos alsc scourately [ollow the axis and are offsot with
4t by tranaform feultss, The struoture of island arow is
1082 cloar, though the narrow band of shallow sarthquakes
suggeste that orust 1- rsumad along & linear foature.

individual aselsmic areas move as rigid plates on the surface of §

‘sphere. Application of the Mercator projection to sllp vectors shows

tﬁnt the paving stone theory of worid tectonics is correct and applins
= 'to sbout & quarter of the Earth's surface,

Ther obrorvativna aro expluined if tho soo fluver uproade
us w rigil plate, and intoracts with othor platee in scw-
mically notive rogions which also show roocent tectonw
sotivity. XYor the pux?o.o. of this artioln, ridges and
tronches oro respootivoly dofinod as linos along which
.orust is produood and drstroycd. They need not also b
topographic foalures. Transform fanits conacrve ont
end are linvs of pure slip. Thoy are always parallel, thar-
fore, to tlhe relative velooity veotor botwesn two plstes—v
moet useful property. We have Lested %‘m slon?
theory of world tectonios in the North P » whare i
works well. Loas detailed studies of otber regions siw

support the theory, .
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1 e Vapgep l‘lmluu-.

D,V i, flardy, tondos L

— ———
" ’ File ¢« v
* 231d Tedruary, 1968 . lrndes
. Srusaels
Aroolors tuabon
e . " '\21 Lgﬂil/
WSS 7. Luneny
10 . L ) L. Iouts
: wWolt, haclmrd, St. Louis Lt. ilouis
£t. Llouis

¥ith reference to yyur letter to Dr, laxter wve nots that your availastle
quontities of die- and trichlozobipheny) iwowers are very smll indeed. 14 .
¢Ou know ve have alresdy provided samples for Jensm and Widsark {%toakholn),
iilehardwon (5hell, Eaxland) spa Tatton (Covermment laboratory, tnriand,, ced
Uw rooidual quantities are new to »» rockored in terns of millijzase. »
asvume you will by weiting appropriately to the UyTocuss University fisessrch

torreastico.
Vg your requwvt for information concexning tha tewts zade Ly the stove
wirkers on our samples I oan sunmarice as follewsie '
(a) wid I have seen no devalopaent sines Widmsyk's hu.; A
of Yorzsuary Z7th aadyesssd to Gone Wilde. : coi

(v) Mﬂ? Copian of & paper entitied 'Uhlerinatsd llydrocarbons {n Jritish -
¥ildiife' vy LG, liolmaw, J.ll. <immone and J,0'C. ‘atiom, Hature Vol 218, %at 21,
1907 pp. “27~2¢9 wars pamoed to Maeurs. Wilde snd Tughuran with my lettsr of 4th
Hovesber, 1Y4T. This paper confisns the wark of Jsnsen and (n partieuler shovs

- close ulatlarity Letween gam-liquid ohvematcgrass of (&) extrasts of Keetrs}
l1iver oil snd {b) = commercisl polychlorobiphenyl reein.

(o} Hichardson tiehardoor has rot rublinhbed anything so far, but J. .ntirsen,
sleo of Wil wncavch Jtd., Tunwteil Iaboratory, Littinghourns, Xont hus
publishad a pap:r entitled ‘Hsaidues of Urrmnochloerine Inceetinidos in -sed Birds
in the Vnited i.inysstom, Chemlatry uhd Toiustcy 1957, pp. 19741986, Thia to e
s cunprehaniive roview but ao {or o { cun sse it dosw not duggest that any of the
renlduse contuin ohlorineked polyphanyla. .

Howew'r, | wad in corrmapcudonce with Richardson tn lovumbes, 1767 {copies
hercuith) which ahowed that hs was catiefied that octochloxobiphenyl was rre.ant
and that hiw results are substantially in line with thoss of Tatten et al. You
will inotu alde that he belisves thut the conteninction of bdird 1ife ia in the
valisy of our hiver ‘Yitham. .

I have judiaioualy followed va thin olue with a view to logsting the souree
of the snatunination: thers appeuro to be ne opnrution of any wite involv ing
Atoclors within the witham valey., Tha nearsst im at ¥ings Lymm vith usa o
fox alecirieal .urgonan. Az HCH r xurenks the rrcuteat off-taks of Aroclor
and up there {8 1li:ely ta Lo at loant ..ome wastays in the procsss oy suspieion
10 that (t 15 aithor ln waking NCR or posalbly in dsaling with the serep that

Ya contémination arices, . . . o RRNEN SO
S Itu:.- thero .8 ne uuun.u.cn that the Nblic Authonttu"u:‘i' ;cnud‘ -
DV, .. Al . .
g CLViF ANY . TRAN 08029
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D.V.X, w' london

23rd Tebrumry, 1968 JeW. Barrett london
) D. Veod Erussala
EEIOH ) H.4. Baxtar hlbOﬂ
H.E. Kelly Ste loyia
V/E8 R« Kallex J.F. Quesny
W.H. Rlechard, St. louis : ' K. Parin St. Louis
- ST e s el e+ e c.vm‘ e st‘ m i

Vith Tefarenca to your letter to Ir. Daxter we note that your savatlable
Quaettities of 4~ and trishlorobiphenyl 1scmess are very mmell indeed, As
you Kow wve have alresiy provided samples for Jensen and Widmark {Stoskholm),
Highordson (Shall, England) and Tatton (Covermcent Lsboratory, England), and
the recidusl quantitiss ure now t0 be yeckoned in teros of millipwens, s
assrume you vill be writing sppropzistely to the SyrswusaUniveraity Raessarch
Corporaticn.

n your request for information wmm; the tests mads Ly the above
worksss an oux samplee I o8n susmsriss as followsie .

(w) W I bave aeen no devalopmant winoe .Utdzuwk'u letier
of Tabruary 27th 1967 eddresssd to Cens Wilde, :

(%) Coples of a Taper shtitled 'Chlerinated Hydrocarboms in Beitish

W e’ by D.C. Holmes, J,0. Simcons and J.0'G. Tatten, Hature Vel 216, Oet 21,
1967 pp. 227229 ware pessed to Messre. Wilde and Bughacan with tiy latter of 4th
Yovembezr, 1567. This papsr oconfirma the work of Jenssm and in particular shows
close aimilarity between gas-liguild chrommtoprem: of (a) axtrasss of Kestrel
liver oil and (b) a camsereial poelychlarcbipheryl resin.

e (a) Rlobarison has not published exything #o far, tut J. Kebinson,
also Research Lid., Turnstall Labozstary, Sittingbourns, Kent has
ublistkod & peper wntidled 'Bagiduss of Organochlorine Insscticidss in Dead Bixds
in tha United Kingiom, Chemimtry and Industry 1967, pp. 1974«=1988, This iz a
oceprehensive Teview but o8 fax as I can see it does not suggest that any of the
residuss cantain ehlerinated polyrphecyls.

Eovover, I wes 1in ecrreapondstoe vith Rickardsen in Novesber, 1967 (copies
harevith) whish showed that he ves estisfisd that cetochlorobipheryl was present
and that hia esults axe subatantially in line with those of Tattaa ot sl. You
vill note alse that be belisves that the ccutaminatiom of dixd lifs is in the
valley of our River Witham,

I have judisicualy Zollowed up this sluw with a viev to loseting tba sourcs
of the ocotamirations thePe sppears to be no opsretion of any size imvolving
Azoslore within the Vitnam valsy. . The nsexest 38 at Kings Iyrn with usege =
for slactrical parposas. As ECR represents the greatest off-take of iposler -~ -
and a8 there 18 1ikely to ba at lesst scue vastage in the jrooesa my suspicicn
19 that 1t i» either in =aking NCR or possibdly ia dealing with tha sarap that
ths ecntsnination ssisas. . .

o £ar thazw 49 no indisction that the Publis Anthoritias axe wverrisd,

COMPANY |
CONFIDENTIAL LLLIER o ose00
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Monsanto | ’%‘4 \J st 2 X
rnom (vamg a Locatiod . C,R. COLEMAN - Ruabon / .

paTE . 11th June, 1968. . cc: P.J.A. Marsh - London
D. Wood - Brussels

PYROCLOR DISPOSAL - Your memo 30,5,68.

' susJIEeT 1

REPERENEE CRC/EMH
TO . J.M.M. THOMSON - London

F
-

v

The only reference that I have to the pollution of
the atnzsphere and rivers by chlorinated diphenyl is New Scientist,
15 Dec 1966, p.612. I do not have any of the original papers by

Dr. Jensen,

’ I would suggest that you contact Dr. Hardy who deals
with toxicity questions, and was directly involved,

CRC

COLIN R. COLEMAN

:

§ EXHIBIT NO.Z73

" ! //’%J%

JRAN 058004
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E. Scott Tucker = Applied Sclences Section = R&D laboratories

January 30, 1969 R. E. Keller
- W. R, Richard
CHLORINATED BIPHENYL IN WIL.DIIFE E.  Vheeler
et e mmm e emn e e e e e e e e e bt e e ‘. pes e e
Dave Wood Fr

Bruasels, Belegium O.'/\zybé?‘}\/

Would you please bring ue up to date or chlorinated biphenyl
in wildlife. More activity is going on in the Btates, We
have some analytical work and soine biological work undere
way to see if Aroclor is really present.

Has Baeyer, Progil and Kuhlman done any identification
work? Has Jensen confirmed his initial publication? What
chlorinated Liphenyl isomers did we actuslly supply Jensen?
Did Jenssn ever forward any more analytical data or details to
you?

E. 8cott Tucker

is

A - gjoed
| exierT _No.dﬁ

Nefotps £

—
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Mansanto

FROM (NAME & LOCATION) D. wood - Brussels
pate 4th February, 1969.° e«  R.E.Keller -~ St. Louis
. o, W.R.Richard ~ St. Louis
susscct Chlorinated Biphenyl in E.Wheeler - St. Louis
Wildlif-. :
REFLALNCE DW/GC
TO : E.Scott Tucker - Applied Sciences Section,

R & D Laboratories, St.Louis.

Thank you for your memo dated January 30th. At the

time that Jensen in Sweden first published his assgert-
ions about the presence of Aroclor in wild life we mat
with him and discussed his work. As & rosult of these
discussions he admitted that possibly some of his conclua-
ions regarding the hazards associated with the chlorinated
bifhenyl that he had found were publicized out of proport-
ion. I don't think at that time we questioned that he
had in actual fact found chlorinated biphenyl in the sea
eagles' livers but questioned his incorrect guotation of
certain medical information. Since he had appreciated
this point we then let the matter rest, not wanting to
stir up further agitation in other countries. There has
been little more happening in Europe until about a month
ago, when an article appeared in a Danish newspaper discuss-
ing Jensen's work. We are trying to find cut at the
present time whether this covers new work or whether it is
merely a re-hash of his original paper. At such time as
wa get any further data we shall certainly let you have
this. \

L
/J'

Best wishes,

"TRAN 058495
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“Monsanto () .

ymom iname » tocamons B+ Po Wheeler - Medical Dept. .

oate . April 16, 1969 e

, o _ J. W, Barrett - London

susscer *POLYCHLORINATED BIFHENYLS D. N. V. Hardy - London
IN THE ENVIRONMENT R. A. Baxter - Ruabon

ntremener | - . H. R. Newman - Newport
ol e e e e m s e s e e e e e e e e = .D. w°°d - Bruuse 18 e e
o T0 . J. Haggert - Brussels
' R. E. Scden - Brussels W. R. Richard
R. E. Keller

R. E. Kelly

Perhaps you have heard that Bob Keller from Organic Research
and I plan to visit a number of people in Great Britain,
Svweden, the Netherlands and Germany concerning the recent

.Adentification of--polychlorlnated-biphenyls in wildlife
tissues in various parts of Europe and the United States.
Your people in Europe were the original contacts in late
1966 and early 1967 with scientists in university and
government laboratories who identified PCBs as interfering
substances when determining chlorinated pesticide residues
in fish, sea eagles, pine needles, etc.

During 1967 and 1968 there ‘were brief comments in the VU.S.
technical and trade journals concerning the PCBs but not
until February of this year did the story break in the
public press (see enclosures).

Beginning in mid-summer of last year a considerable research
effort has been underway in the Organic Division and in
consulting laboratories to develop data to protect the

sales and uses of our PCBs. It has been concluded that
before committing even greater expenditures, we should
determine what efforts are underway by those people who

have been in contact with Monsanto requesting samples

of our Aroclors, reporting findings and mentioning

speciflic continuing analytical and toxicological research.

I have enclosed g 1list of the individuals Bob Keller and
I hope to call ovn and an itinerary which is farily definite
at this point. Dr. Barrett has been most helpful in
garranging for our visits in Great Britain. We Iin St. Louls
have made direct contacts with the scientists in Sweden
and in Amsterdam and I hope Dave Wood or others in your
group will advise us as to whom we shou:d see in Beyer
at leverkusen. - There 1s general agreement here that it
“would be desirable to determine whether or not Beyer is :
as concerned about the potential problems for the marketing
of polychlorinated biphenyls and whether or not they have
equivalent research efforts underway.

fA)%fﬁ =~ é;émiib

I believe Dr. Kelly went into this BubJeet in some detail

EXHIBIT NO.2ZE&. with Dave Wood but he is not sure that he discussed it at
length with you last month.
;:AL { TRAN 0sg
Elmer P. Wheeler 7 769
EPW:c Js :
Enclosures

MAD wEV, 1.a8
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g -~ RECD 11 SE.P Igb’ ﬁ., el
Bth September, 1967. D. Vood; ‘Nidaders .
D.V. M. Hardy, London v/
SANTOTHERM ' H.R. Netman, Wewport
RAWK/HM

¥.J., HEROUFOSSE, DRUBSELS

YTour mews teo Doug. Bardy has been referred
teo me a3 Doug is on holiday.

I presuse that the query from M. Bchuitema
of the Hague. doss met refer to Santothersm 130 or 190
as the Arecler bBoeklet is mentioned, although of !
csurse they would be much more irritant te skin than
the Aroclers. - :

The ehlerinated diphenyls are zst morsally
associated with akim irritation although they could
de=fat the tissues and give rise ¢o the "sslvent”
type of skim lesiemn. This should he treated with a
aneline bosed eream, possikly im cenjunctien with

" @ stereid, at the discretior of the medical
practitiener,

There i3 very little imnfermation im
M.3chuitoma's neto a3 te how the Santetherm is being
handled and what ite wse iz in commestien with the
V-kerk ships, but 4% is very important that the
areclers should met do im sontaet with akim hecause
thoy may be abserbed threugh it and systemically
thay can be liver peisens.

a6
-

o

.‘a?_-wm;..:@agg LI R—

e W

HARTOLDMONO0011126
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FRESREY LE
18_t0,,m'. 500!}01‘&1 ‘oﬂ:.‘l.o.a,u - ]""\\) W T e

( ) Manch 25, 1968 .De 8. Camoron - NRUSSELS

FF M, Schultora « Tl s1anyg

- 'I'heﬁ-'{noi?'aaneothem Contaminatfon or -~ mm
Cookinn 041 - Smith Potato Criope, NTJ/RD/»S ------

T lolland v .. . .. — it e T Denton-noberta - LONDON

D¢ Vood « BRUSSELS rjons

Dave, I hava «ffixed coples of two reporta from D, Keller's
group on subjoct cooking oil ocontamination, The latest
memo dated March 7, 10638, indicates that there in lcan than
20 parts per nillion 'I'he.minol Santotherm Fii-1 in the uszed
peanut oll, 2Also indicated is the nced for wore sennitive
meaburemonts, which will be rmade when tne analytical
equipment has been repaired, .. T S o are
Dr, Xeller's group is co=nizant of the r‘roblen We have with -
chiorinated biphenvl contapination in the food rrocessing
industry and have been doing & fine Job with this very
. airficult annlytical problem. I shall notifly you of further-
,deveaopmcntu in this area when the information i1s available,

)
(' Beat regards,

Don 'koush
DR:1h
Attach,
COMPANY
CONFIDENTIAL

TRAN 0572807
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Monsanto

fa0M ‘mamE & LOCATION: C.B. COLFMAN ~ Ruabon

Sart

SUBECT

AEFTATMCE

TO

Jth Augus, 1968 T D.Weed  _ Brussels
OM DECOMPOSITION OF J.M.M. Thomson - London
NSFORMER )ASKAREL ;21/4”.;,// R.H. Munch - St. Louis
Y et

P.G. BENIGNUS - St. Louis

/

A prospective user of transformer sakarel has drawn my atteation
to the book 'Transformer Engineering' by L.P. Blume, A. Boyajian, G. Camilli,
T.C. lennox, S. Minneci, V.M. Montsinger, all of General Electric Company,
Pittafield, Kass. (John Wiley & Soma, Inc., New York, 1951). On page 434
there is a table of the decomposition products of transformer askarel -
showing that 0.01% of phosggne is produced in an electric arc through

air-saturated askarel at 25°C. It was most disturbing to come across this

information, particularly in a book published by G.E. personnel, since this
is a variance with reports published in France and Germany, in additiocn to
our own publications. .

For comparison, I give the complete table from this book together

with 2 other sources on the subject:-

Gas ' G.E. Book Clark* Monsanto 'Black Book'

BC1 ' 97.50% 97.0 97.3

02 0.60 0.29 0.6

Unsaturated hydrocarbons - 0.50 -

CO2 0.28 "0 0.3

co ' 0.28 0.25 0.3

- Phosgeme ..-. . . . . 002 - =

Saturated hydrocarbons - - 0 ' -

Hz . - - -

Clz - 0 -

Inert (Nz) 1.33 ) 2.0 - 105
100.0 100.0 100.0

» P .M. Clark, 'Nonflammable organic cospounds'; Ind. Eng. Chem.,
Vol. 29 (June 1937) pp. 689-702.

" BIR 002173 ‘2

0
6200064
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The following investigators have sought phosgene but failed to find it:

P, Jay, 'étudc de la formation de Eho-dine par décompusition dans l'arc
electrique des hydrocarbures chlores'; Chimie et Industrie, Vol. 92, Yo. 3
(November 1964).

Anon, 'Opinion on the behaviour of clophens in thermic and electrical treatment';
Report from Chemisch-Technische Reichanstalt, Berlin, 21 May 1940, Register No.
176 /40C.
Both these investigations used aniline-water saturated with

_ diphemyl urea for detecting the presence of phosgene. I am not an expert in
analytical methods and wonder if this method is sufficiently senaitive to
detect 0.01% of phosgene among the other decomposition products.* Perhaps
another investigation using sensitive physical methods of analysis would be
worthwhile, particularly if it could be scrutinized by an impartial observer,
from some official cvrganization.

Any background information tﬁit you can give us on this topic and
this G.E. book and its authors would be very welcome.

See you in September when you visit U.K.

Regards,
/- .
(G

COLIN R, COLEMAN

* 1 bear that there is a colorimetric ncthodvnoﬁ;itijg pg}ov 109 ppa.

BIR CO2174
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MONSANTO CHEMICALS LIMITED MAY 151969

PRODUCT TOXICOLOGY /- AROCLORS)
I
Report summarising present knowledge concerning
chlorine~-containing residues in wild l1life and
visits made to organisation implicated therewith
during the period April 28th - May lst, 1969.

by: D.V.N. Hardy+*

~Circulation

J.¥, Barrett, London. R.E. Keller, St. Louis.
R.A. Baxter, Rusabon. E.P. Wheeler, St. Louis.
.A. Vodden, Rusabon. vﬁfE. Kelly, St. Louis,
W.R. Richard, St. Louis.
H.S

.R. Newman, Newport.
. Bergen, St. Louis.

H
H
A.C.¥. Pemberton, Newport.
¥.J.S5. Budd, London.

J. Herefousse, Brussels.
D. Wood, Brussels,

*Formerly Research Services Manager, MCL, and now
Consultant to MCL in the area of Product Toxicology
and Safety in the Use of the Company’'s products.

W

f| EXHIBIT No 300

i ’//f%f/-_,
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INTRCDUCT ION

The wide agricultural usage of insecticides in the post-
World War 11 period and consequent effects on wild life have 1led
in certain circles to apprehension concerning the overall effect
on man, The situation has been under study for many years and
Government agencies and manufacturers of insecticides have been
implicated in the various aspects, particularly in the assay of
such residues in many species of wild life. Fish, fish-eating
birds and mammals have been subjected to wide ranging study, and
it became clear that terrestrial usage of insecticides could
have far reaching and hitherto unsuspected effects on wild 1life,
part of it making an important contribution to the diet of man
and domestic animals.

The size of the wild life specimens and the minute con-
centrations of insecticides therein demanded highly sBensitive
methods of assay, which have been progressively refined. Gas
liquid chromatography using electron-capture or microcoulometric
detection has become established as the most suitable technique.
1t appears that the chromatograms of the residues showed not only
the peaks corresponding to the insecticides and their known
metabolites, but additional peaks o0f unknown chlorine-containing
substances.

Towards the end of 1965 these unknown substances were
identified by SBren Jensen, a research worker at the Institute
for Analytical Chemistry, University of Stockholm, under the
direction of Gunnar Widmark. Using a combined gas chromatograph
mass Spectrometer (LKB-9000) it was shown that the peaks are due
Lo polychlorinated biphenyls (PCB's). The evidence and
reasorning are available and the conclusion can hardly be ia dcubt.

Unfortunately the announcement was couvled with sensational
statements concerning the poisonous nature of the FCB's, which
. ‘were calculated to cause misgivings both to public authoritizs
‘and to the general public.

.. Jensen and Widmark found PCB's in specimens of pike from =

different parts of Sweden, Zish spawn, a dead eagl> and in human
hair, and even on fir cones!' The conclusion reached was that
the PCB's originated from burning industrial wastes and were
washed down by the rain. Examination of feathers from museum
specimens of sea birds suggested that contamination commenced fin
1944, :

The original work of Jensen and Widmark has been extended
and generally confirmed, notably by workers at the following
establishments and much of the detail has been published:~

TRAN 009686
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) Great BritginAm

1. Laboratory of the Government Chemist,
Cornwall House,
London, S.E.1.
{Notably Mr. O0'G. Tatton)

2. Freshwater Fisheries Laboratory, (Ministry of
Faskally, Agriculture, Fisheries
Pitlochry, Scotland. and Food)
(Mr. A. Holden)

3. Tunstall Laboratories,
Shell Research Limited,

Sittingbourne, Kent.
(Dr. J. Robinson and Mr. A. Richardson)

4. Monks Wood Experimental Station, (*Nature Conservancy)
Abbots Ripton,
Huntingdonshire.
(Dr, N.¥W, Moore)

*Established by Royal Charter to (1) provide scientific
advice on the conservation and control of the natural
flora and fauna of Great Britain, (2) establish, maintain
and manage natural reserves in Great Britain including
maintenance of physical features of scientific interest,
(3) develop research and scientific services related

thereto.

At 30th September, 1963 there were 144 scientifically
qualified staff and in 1863~-4 there was a Government
grant-in-aid of €701,000.

Holland

5. University of Utrecht
.. (Professor H. Van Genderen)

U.S.A,

6. University of California
(Drs. R.W, Riseborough, P. Rieche and S.,G. Herman)

7. Cornell University
(D.B. Peakall)

8. San Diego Natural History Museum
(M.N. Kirven)

TRAN 009687
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This report is written following discussions with staff
from Establishments 1, 2 and 3 in which Dr. R.E. Keller and

.Dr.. E.P. Wheeler (1 and 3 only) were associated, Drs, Keller
and Wheeler are proceeding to visit 5, University of Stockholm, ) o
to see Jensen and Widmark. They are also visiting Bayer to

ascertain its reactions as manufacturers of PCB's (Clophens).

SUMMARY

1. There can be no doubt that traces of PCB's (Aroclors)
are to be found in wild life, fish and certain items of
human diet.

2. There is little evidence to show how serious this minor
contamination will prove to be, but what evidence there
is is reassuring.

3. There is little evidence to show how the PCB contamination
arises, It may be by run off of wastes into rivers,
or by burning of industrial wastes with consequent
washing down by rain. - It is remotely possible that the
PCB's might arise by biochemical action on insecticides
and other chlorine-containing materials which are
similarly discharged into the rivers, seas and oceans.
‘It could be that among the vast quantities of materials
destroyed on land and at sea during the 1939-45 war,
significant quantities of Aroclcrs and Aroclor-containing
materials found their way into the rivers, seas, etc.,
and are being slowly released by corrosion, extraction,
etc. (see footnote at end of report).

4. A considerable Monsanto effort will be necessary to
obtain the necessary analytical and toxicological
information for dealing with this threat to our commercial
operations.

_A. Visit to Freshwater Fisheries LaboratoryLrpitlochrgf
‘ ‘Honday, April ZB8%H, 1969. -

Mr. A.V. Holden - Officer in Charge.
Dr. R.E, Keller - MC
Dr. D.V.N., Hardy - MCL

This visit was made not so much on account of contributions
made to the subject but because Mr. Holden acts as Co-ordinator

*Dr. E.P. Wheeler was prevented from taking part in this visit
due to the sudden indisposition of Mrs. Wheeler.
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for the programmes of the O.E.C.D. countries concerned with the
influence of biocides on natural environments, wild life, ete.

—--He--might -therefore be -expected-to-have a wider-sppreciation of — -

the overall problem and of its assessment in terms of the
hazard to man. On this latter aspect he was of the opinion
that there had been a tendency to overplay the hazard to man

of insecticides and PCB's, and that it was very doubtful whether
the toxicities of PCB'B were greater or similar to those of the
insecticides. Experiments with rainbow trout in water con-
taining 1 part of DDT in 10° of water had shown that death
occurred in six wegks after which the concentration in the fish
muscle was 1 in 10°. In other words there was a concentration
factor of 1000 in 6 weeks: this would take place mainly by
absorption in the gills, He believed that some similar

+xperiments with Aroclors had been carried out in the Ministry's

London laboratory, and phoned for confirmation but was unable
to get this during our visit. I am therefore endeavouring to
get the answer to this perhaps significant experiment.

Mr. Holden's analytical work has been concerned largely
with extracts of seals and fish taken in Scottish waters, and
he has observed similar peaks to those found by Jensen and the
Government Laboratory. Extracts from freshwater and seawater
fish show fairly low amounts of PCB's, while seal blubber
contains considerably more. Reprints of relevant papers were
given to Dr., Xeller and there was a discussion on analytical
work, much of which was carried out for other bodies, e.g. the
Nature Conservancy. Much of the work remains unpublished and
he saw little chance of rectifying the situation.

B. Visit to Tunstall Laboratories, Shell Research Ltd.,

Sittingbourne, Kent.
Tuesday, April 28th, 1969.

Dr. J. Robinson - Biologist

Mr. A. Richardson - Analyst

Dr. Stevenson - In charge of Experimental

. Animal House.

. Mr.,. De_Corsen. ~_ Laboratory Administrator. _ '

Dr. R.E. Keller - MC
Dr. E.P. Wheeler - MC
Dr. D.V.N, Hardy - MCL

Shell has naturally been concerned with the problem of
insecticidal residues from the outset and the cost of the
analytical effort and its interpretation must have been very
considerable. To Shell the PCB aspect has been simply one of
analytical complication, and although at times there have been
suggestions from their commercial people that the focus of
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toxicological intereat might be transferred from insecticides

to PCB's, there has been no attempt to do so, In fact papers
“"by Robinson do nmot refer to PCB's but mike a very sound approach
to the insecticides problem and to its true perspective,
Nevertheless they had collected some information on possible
usage of Aroclors, for example, they had noted that the Coal
Board disposes of 1,000,000 gals. of high pressure lubricant
each year, Did this contain Aroclor? We thought it unlikely
but questions concerning safety in use of Aroclors had certainly
been referred to MCL by the Coal Board and it was therefore
likely that some minoxr uses have been developed. There might
conceivably be a Bmall content of Aroclors in the high pressure
lubricant. Usage of insecticides was of & high order, and ir
Kent alone 1000 tons of DDT had been consumed Since its intro-
duction after the 1939-45 war. Reference was also made to
usage of Aroclors in cutting oils; the Government Laboratory
had suggested that this was a possible source of contamination.
Cutting oils are normally sold as proprietary formulations and
it would be difficult to estimate how much Aroclor is consumed

in this form.

Shell would much prefe«r to have. a direct method for
estimating insecticides, Now, owing to the stability of PCB's,
it was necessary to estimate insecticides and PCB's, then FCB's
by destroying or removing the insecticides and getting the
insecticides by difference.

Aroclor 1254 had been fed to chicken at 100 parts per
million of the diet and no adverse effect observed over a
period of 12 months. The Nature Conservancy has carried out
feeding tests on Bengalese Finches with DDT and found no
adverse effects, and similar results have been with chicken
and quail fed on 10 and 20 parts per million of Dieldrin.
Other workers found some effect on'mallards and chicken. At
the Government Laboratory it has been shown that human fat
(from mothers' milk) may contain PCB, Reference was also made
to the work of Mr. Alabaster, Ministry of Agriculture,
Fisheries and Food, on toxicological levels with fish.

_ It .was agreed that many.-of the specimens.. submitted for.
lnllysis were not representative of the total population, e.g.
predators were heavily weighted, and of the sick and dead birds,
were most frequently collected. There must be large numbers
of each predator much less contaminated than those submitted
.for analysis,

Samples of fish oils and margafine (supplied by Unilever)
have been examined, and while PCB's can be found in the oils,
they disappear during the hardening process 8o that mnrgarine
is free,
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The decrease 1n bird populations which is made much of
by the Nature Conservancy and others cannot be attributed wholly
-.to organic _chlorine compounds. Factors such:-as exceptionally. . . . .
cold winters (e.g. 1963-4) and the decrease in hedgerows
(10,000 miles/year are eliminated in U.K.) must have an
important effect.

Reference was also made to wood preservation with PCPp
and to the possible effects of waste discharging, but this
seems an unlikely source of PCB's.

There was some discussion of the chick oedema factor
which has been attributed to the use of trichlorethylene as
extractant. Here Dr. Wheeler spoke of the bighly toxic

tetrachlorodiphenylenedioxide
c ]

G AN L

with which the Germans and MC have had experience,
We outlined the main uses for Aroclors as being:-

Dielectrics for condensers, transformers
and switchgear,

Industrial hydraulic fluids,

Heat transfer fluids,

Extreme pressure lubricants,

Hot melt adhesives,

Chlorinated rubber paints,

and played down suggestions that they are used as media for
insecticides and in jet engine lubricants, No reference was
made to N.C.R,

Finally Shell made reference to some work to ascertain
whether PCB'S might arise through degradation of insecticides,
The degradants were chemical agents and no success was obtained
but it 1is still possible that some biological procesyg might be
_.able to bring about such transformations.

We were given a brief opportunity to view the Animal
Laboratory where much work was in progress on inhalation
studies, Long term tests were in progress with benzene vapour
. on human volunteers, 8 hou: s a day with full monitoring of all
appropriate factors. This is likely to become the standard
‘reference for safety in factor operations.
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C. Discussions with Representatives of the Government
Laboratory at Monsanto House
Thuraday, May Ist, 1969.

Mr. J.0'G., Tatton - Laboratory of the Government
Chemist

Mr. G.B. Collins

Dr, R.E. Keller - MC
Dr. E.P. Wheeler MC
Dr. D.V.N. Hardy -~ MCL

Mr. Tatton said that the possible danger of Aroclors
used as plasticizer (in food packaging and in lacquers for
cans) had been considered quite early on and reference is
made thereto in the Annual Report of the Government Chemist
1953-4. He will send me a photostat copy. As regards
residues in wild life peaks not due to pesticides were
observed in 1963-4 and this caused trouble in view of the
complicating effect on insecticide determination. Attempts
to identify the disturbing material failed until Jensen showed
their nature. Jensen's work has been fully confirmed and
extended and PCB's have been found in eggs, predatory birds,
rarely in human food, and traces in cod liver oil. Human fat
seems to be free from PCB but there may be 2 - 12 parts/10
of insecticide. Some PCB found in human lung samples,. Work
has been carried out ¢n air and on circumstantial evidence
PCB must be present. 1 part DDT compounds/1012 parts of air

has been found. The analysis is complicated by the presence
of hydrocarbons, Tatton will supply references to this work
which was carried out on sample of about 1200 litres, The

content of insecticides in air and water is variable, generally
higher in London due to soot particles acting as absorbent,

and also depending on when spraying is in progress. Dr. Kroll
(Water Research Association) has failed to find PCB in river
waters at parts per 109,

Many samples are sent to ths Government Laborat: ry by
the Nature Conservancy, but having carried out the analysis
nothing more can be done as the source and signiticance of the

.-.8ample.-are -known. only to the Nature Conservancy-.

The peaks seen in the dhromatogram represent only part
of those observed in commercial samples of Aroclor 1254.
Probably the middle components are favoured by the analytical

"procedure: certainly peaks due to higher boiling material can
be obtained by raising the operating temperature of the column,

_ Recently high PCB figures have been found on herons
(several hundred parts per million in the liver), kestrels, owls
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and kingfishers, Dr. N.W., Moore (Monkswood Experimental
Station) might be prepared to discuss their significance and
..the geographical factor. . Tatton _.considers that Jensen's- -
peaks are more in line with Bayer's Clophen. He thinks that
some of the bird samples are representative as they were taken

from colonies.

Tatton also referred to possible traces of PCB nature
in occasional food samples, e.g. milk, mutton and beef fat.
He will supply me with copies of all relevant papers, including
a report on some new detectors for VPC analysis. Dr., Keller
will reciprocate by sending chromatographic curves for the
various Aroclors,

I referred to MCL work now starting on the biodegradation
of Aroclors and suggested that our workers should contact him
on the analytic;l techniques, He would be most happy to do so,

D, Discussion with Representatives of Cremer & Warner,

Consultants, 140 Buckingham Palace Koad, London, ©.W.1,
Thursday, Hly Isf, 1960,

Sir Frederick Warner -~ Cremer & Warner
1" "

Dr, David Train -

Dr., R.E. Keller - MO
DPr. E.P. Wheeler - MC

Dr. D.V.N. Hardy - MCL

This was a lunch discussion arranged to determine the
possible value of this firm of consultants in the assessment
of the PCB problem.

Cremer & Warner have contracted with the Port of London
Authority (and possibly with others too) to study the effect
of certain contaminants in the Thames, They are concerned
specifically with detergents and Mr. Cremer is Chairman of the
Government Committee which has been advising on the problem
due to hard detergents. Cremer & Warner are also advising on
"atmospheric pollution due to sulphur dioxide and smoke, and cn
the design and interpretation of data from the recording
stations. '

They have also acted as consultants for the new potash
project in relation to the effluent disposal problem. They
have advised that the effluent should be discharged 1 mile
from the shore at a minimum depth of 75 feet.
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They were irterested broadly in our problem and fully
appreciated that after all the analytical work had been done
sem—em--1 t- would -be -necessary to -interpret-the data and to correlate’
it to safety standards in a way which would carry conviction
with the authorities, They seemed confident that this area
was one of their strong suits, but it is far too early to assess

their ability to contribute to the present problem.

D.V.N. HARDY

JWB/HMH
6.5.69.,

Footnote (See p.4 -~ Summary, Item 3)

Compare Jensen's findings that no contamination was
observed prior to 1944.
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Monsanis

IN 'O &tV VY a°

Bate May 25, 1969 << D, A. Olson
' A. F. Pler - API
cusirc INCINERATION OF CHLORINATED W. R. Richard - VEJ}EICH
WASTES : e T b R -
wetEaenet RMK Memo l"‘/lo 69
TO : R. M. Kountz - RKOUN -7 ,/

c/

Bob, in the Pydraul and Thermino 2a, we estimate that
on an annual basi ve the following gallonage
to incinerate:

Pydraul -~ 50,000 gallons

Therminol - 18,000 gallons
These are only estimates derived from discussions with
men in the Froduct Group. We have made no attempt to
solicite opinion or interest on the part of our customers,

One source we have not polled, and that is Findett. You
may want to get from him the amount of material that he

discards per year in relation to the amount that eclaims
on both Therminol and Pydraul.

/pke

pU - ynd

ExHIBIT NO.22L
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Monsanto

ORGANIC CHEMICALS DIVISION
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R. M. Kountz - General Offices
April 10, 1969 Mr. A. F. Pier

Incineration of Chlorinated wastes

R B /uF. o

Mr. W. A. Kuhn fLo ((4\4.4.41.: 0(/‘-/\_@ T
SRR A—-Olaon . C" (n 2l /C'MJ’»
Dr. W. R. Richard o

@U“

Some contacts are now being made for chlorinated waste
incineration systems. This investigation is taking a
three~-pronged approach:

l. oOutside firms who might incinerate our
wastes for a fee. :

2. Inciieration systems to which we could
refer our customers. .

3. An incineratiom system which we might
install at sither WKG or Annistun.

one of the obvious questions being raised repeatedly for
all cases ix either what sizre systam do we need or what
range of feedrates would we predict. Since we have dis-
cussed only material coming from our customers, we need

your input. I don't see the practicality of setting up

a systen for G.B.'s 400 drums and then stopping. I would
appreciate your giving sowme thought to thir at your earliest
convenience and givirg me somo feedback. 1if we could get

a handle on the anticipated amount per year or on any
reasonable basis we can projsct a feedrate.

I might add the raason this becomes significant is because
of the HCl collection system. A very small system might
use a water scrubtbing system discharging to the sewer.
_Another method would be to circulate caustic and yet . .
another larger systsm might collect the HCl for subseqnent
sales. Depending on the amount of HCl predicted, economic
analysis will indicate the logical choice. We will also
consider using the present plant HCl collection systems.

R. M. Kountz

/ab \
N
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Monsanto
COPEmOYS anaAMl A LW BVITIN, D.vid wood—'st. wu i."stD
o ' May 29, 1975 "“A. Leisy~1740
sOm LY G. JOhn!On-l740
PCB INCINERATION C. Field-B2NE
] g amewes T T S ey Gossage
: - W, Withers-B25SA
TO : C. Paton ' #; :H’”&f‘.’ln :1..’”,

pven

J. R. Savage

E. M., Potter-B2NK
W. B. Papageorge
R. C. Sprague-DB2NG

We have all been concerned by the number of incineration
shipments which have increasingly resulted in:

a) Need to clean-up trucks '

b) Need to specially dispose of solid wastes.

Apart from cost involved and diversion of productive
labor, I understand your concern zbout the risk of

. increasing PCB in our own effluent due to the special
handling involved.

The causes ©f our problems are:

l. Customer use of old corroded drums.

2. Inadequate securing of bungs.

3. Overfilling of drums -~ allowing no room for ex-
pansion in-transit.

4. Customer does not always segregate solid/liquid waste.

5. Forklift damage to drums in loading at customers.

6. Insufficient inspection of load by carrier (not aware
of hazard).

7. Drums not always labeled properly.

8. Drums not loaded securely,

While all the above are familiar to us who deal with'

delivery of liquids in drums, we need to correct these

deficiencies at our customers. I believe that the more

irresponsible of our cu-tomer- will not improve without
" ‘some financial sanction.

I propose the following action:

A. HModify standard letter covering each ~ct-'rn.
l. Clean up coats to customer account.
2. Segregation of solid waste and return to sender
to customer accou—*
3. Add instruction sheet for carrier. -
I attach present letter (AttachmentA ) and proposed
draft of standard letter (Attachment B) and carrier

Tmmbmstade e b b mmhmanmt M)
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leatter giving details »f new ~onditions for

incineration (Attachment D).

This letter should be taken by salesmen to
responaible management level at each U.S8./Canadian
approved customer.

It explains our current problem and the potential
impact of the irresponsible on the total industry.
Draft is attached.

New label for returned drums (Attachment E)

This incorporates latest warning statements and
gives inatructions in event of spill to contact
1) shipper; 2) Monsanto.

Guide for customers shipping department.

To improve understanding of procedure &t operating
level. Draft will be circulated week Juns 2nd.

Cumming, I would appreciate your and Tom Gossage's
approval to the proposed action.

Would all copyees please comment by June 7 in order
that we can proceed as guickly as possible?

Thank you.

David Vood

/deb
Attachments
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Attachment A (Present)

Monsanto -

T

e e JAONSANTO INDURTRIAL CHEMICALS ©0, T T e e
B00 N, Lindbergh Boulevnrd :
Bt Louis, Missourl 82108
Thone: (314) 804 -3000

This will confirm our

concerning incineration of your fluids,
. Enclosed are pre-addressed drum return labels
marked “Disposal Only*. The drum contents must be
clearly indicated on each label.

To prevent leakage, plcase use return drums which meet
DOT 17F Apecifications (55 gallon drums, 1B gauge,

2 bung head; 5 gallon drums, 24 gauge minimum). The
outside of the drums must be clean, free of fluid and
not leaking. Cleanup or other cost: affecting the
carrier which are related to fluids leaking from drums
will be charged to the shipper. :

-Pleasa show Monsanto Identification Number
on the bill of lading and on each drum. The freight
classification ig Plastic Liquid NOI and the release
value is 50¢ per pound. Please ship all drums freight
prepaid to:
Monsanto Industrial Chemicals Co.
Department 831 , Incinerator
Sauget, Illinois 62201

Incineration charges are 5¢ per pound, with an $8.00

" per drum handling charge for each drum being returned.

Please advise if you want us to invoice these charges
againast a specific purchase order number.
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Solids such as sawdust, rags or sludge and aguecus
E%uids cannot be handled in our incinerator. For
ese materials we suggest you check local authorities
and your own environmental department for an_approved. . .. . ... . .. -
T 7 'disposal method. Personnel in our Sauget, Illinois,
plant have bsen instructed to refuse receipt of drums
containing these materials and to return them to the
sender at the sender's expense.

Thank you for your cooperation. If£ you have additional
questiona, please phone me (314) 6394-3024, or contact
me by letter at the above addresas.

Sincerely,

FAaA

C. R. Field
Supervisor
Customer Service Center

Enclosures
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Attachment B (Suggested New Letter)

New Form Letter for Incineration Returns

This Will CONFirM OUL ..cecveccecaccesassccrsacsnsces CONCerning
incineration of your ......ecccceoecs.... fluids,

Enclbsed are pre-addressed drum return labels marked
"Digposal Only." The drum contents must be marked clearly on
each label.

To prevent leakage, please use yreturn drums which meet DOT

17E specifications (55 gallon drums, 18 gauge, 2 bung head;

5 gallon drums, 24 gauge minimum). The outside of the drums
must be clean, free of fluid and not leaking. Drums should be
free from corrosion and bungs tightly sealed. As a condition of
return for incineration, clean-up or other costg relating to
fluids leaking from drums will be charged to the shipper.

Please show Monzanto identification Number on the bill of
iading and on sach drum. The freight classification is Plastic
Liquia NoOI and the release value is 50¢ per 1lb. Please ship
all drums freight prepaid to:

Monsanto Industrial Chemicals Company
Dapartment 831, Incinerator
Sauget, Illinois 62201

Incineration charges are currently 5¢/1b. with an $8.00 per

drum handling charge for each drum returned. Please advise us

if you want us to invoice these charges against a specific purchase
order number.

Please note that solids, such as sawdust, rags or sludge cannot
be handled in our incinerator. Additionally, liquids containing
more than 1% water can cause damage to the refractory lining of
our incinerator and as such, cannot be accepted. For these materials,
we suggest you check local authorities and your own environmental
department for an approved disposal method. We also refer you to
ANSI CIOT Guidelines for handling and disposal of capacitor and
transformer askarch containing chlorinated biphenyls. This is available
from American National Standards Instxtutc, 1430 Broadway, New York

.- New York. . 1001B,. - .. - - - .

It is a condition of shipment to us for incineration that any drums
containing solid materijals will -not be accepted and will be re-
turned to the sender at the sender's expense. Additionaily, if we,
in our judgement, nced to separate and repack un.cctptable solids
or liquids for safe return to s=nder, a handling charge of $100
will be billed to sender.
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e recommend that the attached instruction should be attached
to the carrier's copy of the bill of lading, and be brought
specifically to the attention of the driver.

We thank you for your cooperation in arranging the appropriate
handling of this consignment for incineration., Please call us
again to set up any new incineration arrangements which may be
needed. We need to send you instructions for each return to
ensure that you are familiar with any chznges in our procedures.

If you'haVc additional questiona, please phone me (314)694-3024
or contact me by letter at the above address.

Sincerely,

C. R. Pield

/d;b
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Attachment C

ATTENTION: DRIVFER

This shipment contains POLYCHLORINATED RIPHENYL (PCBs) which

some studies have shown may be persistent, an environmental .. _ ...
““contaminant ‘and possibly injurious to certain forms of bird,

aquatic and animal life.

Prevent any entry into the environment through spills, leakage,
vaporization or otherwise. Spills and leakage must be collected,.

DO NOT STORE with food, animal feedstuffg or pharmaceuticals.
Keep containers TICHTLY closed. In case of leak or spill, contact:

1. Shipper
2. Monsanto Company -~ call collect (618)271-583S.

IMPORTANTs DO NOT LOAD any drums which are leaking or not
tightly sealed.

LOAD.secureiy to prevent drum damage in transit.
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L Attachment D

All Approved U,.5./Canadian Dielectric
Customers

Dear Sirs: 7 N SR

We wish to bring to your attention problems associated wifh disposal’
of waste chlorinated biphenyl products in our incinerator at Sauget,
Illincis.

1. Many recent returns have been in completely unsuitable cdrums
which have been Beverely corroded and unsealed. Some drums
have been overfilled so that expansion in-transit has not
been contained., Loose stowage in trucks has resulted in
movement of the load in-transit. ‘

The results have been spillage into the truck and in some
cases contamination of other goods in the truck, which then
had to be destroyed. We have had to hold trucks at our plant
for cleaning, attracting demurrage charges and diverting plant
personnel from productive tasks.

The potential cost of clean;up had such leaks in-transit caused
detectable environmental contamination would be significant.

The truck cleaniné at Sauget increases the risk of escape of
PCB-containing effluent from our own plant which could jeopar-
dize our ability to continue normal controlled production.

Such irresponsibility on the part of a few can have results
which could effect the continued availability of PCBs to the
whole capacitor and transformer industry.

We seek your assistance in ensuring that returns from your
company are appropriately packed, sealed and stowed for return,

As from June 1, 1975, costs incurred in handling inadequately
packed returns will be billed to the company involved.

2. We have requested prior contact before EACH raeturn so that we
can send the required number of PCB Warning labels, We are
-8till receiving drums without warning labels. In the event
of a spill in-transit, the absence of warning labels could
be a factor in assessing liability. We seek your help in
ensuring that we can send you ancugh suitable labels for
each return.
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with labels to advise on correct return procedure.

You will note that this letter advises that our incinerator
cannot handle solid waste. It is designed to handle liquid
streams cnly. We still receive drums containing rags, saw-
dust, and wmetal and wooden components. In the past, ocur plant
personnel have taken care toc separate solid wastes and have
arranged separate special disposal of the solid waste:. This
will not continu=, As from June 1, 1975, a charge of $100
will be made if labor is diverted to separating solid waste.
Additionally, the solid waste will be suitably packaged and
returned freight collect to the sender.

While we wish to continue to assist the electrical industry

+ in disposal of liquid waste chlorinated biphenyl in our
incinerater, we cannot and will not permit the service to
become inoperable because of abuse by a small number of
companies.

We thank you for your assistance in regulating returns from your
company.

David Wood
/deb
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MONSANTO COMPANY .
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Department 831 3
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and, possibly. injurious to certain \.....l-.lmﬂr..uﬂﬂlull-l :.,..Mlu..uﬂ"nﬂ... Store uimv..:da x..oa. .u_aam_ eedsivifs
forms of bird, aquatic and animal life. M reeOS BH SO afs. . and nzmqamnocznm_m...
W, : Keep container tightly closed.
. ,_ IN- - :
AEVENT ANY ENTRY INTO THE ENvI- Lol SUBST >n.0m_z__q_umw__mwunm‘c Do not eat or smoke when using. _
RONMENT THI*"UGH SPILLS, LEAK. CONTACT WITH ‘THE SKIN Avoid breathing vapours, mist or fumes
AGE, DISPOSAL, VAPOURISATION, RE- | . SN o :
USE OF CONTAINERSOR OTHERWISE,  CAUSESIRRITATIONOFSKINANDEYES, Do not wear contaminated clothing. :
. DURING SHIPMENT AVOID SPILLS AND Wash product from skin with soap and _
SPILLS, LEAKAGES AND WASTE PROD. LEAKAGE INTO INLAND WATERWAYS - water. | ;
UCT MUST BE COLLECTED. AND THE SEA. <rupWR Wash eyes by flushing with water.
| | . . y 1 SeedteRe 2 HenSANTO (FLL (R eeTT .
| ' bE-Dgl-S23S
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David Wood-8t. Louis-B28D
February 24, 1976 C. Faton

1.
2.

3.

4.

. L. Sliney

I attach a copy of the letter we send to customars
ingquiring ahout incinexation of N8 fluids.

Also, attached iz & copy of the label for xeturn
prodict waste and an advise mote that we roquut
bae given to the carrier.

Companies whu regularly make returns xeceive a
wall chazt to place in theiz shipping arsa to
focus attention on good handling practice. I
attach a reduced copy of the wall chart and a
oopy of the tuet

w.aohwcmhlmvithntmubud:wtm

tine to time, and J. C. ¥Weber is developing a pro-
codure to handle thess cases.

David Wood

/ded -
Attachmants

TRAN 080447
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" Monsanto

CAOM iNal A LOCATIGIN,

David Weood-St. Louis-B2SC

DAYl
sudHLCT

Pl 44 LI LI

TO

W . 10RAEY. V/T72

July 18, 1974 -
DIELECTRICS SEMINAR

SEPTEMBER, 1974

MEETING 17TH JULY

PROGRAM COMMITTEE e

P. G, Benignus

T. L. Gossage g

W. B. Papageorge
4 e

s SRR ‘

RO ard . .

It became clear during our discusafzz EE/:;:/;:;gram
should follow . a sequence: .

1) Definition of Environmental Problems Surrounding
PCBs;
" 2) Indepth Review of the Defense of PCB Continued
Use;
3) Conclusion that Use of PCB Can Be Continued.

¥c wich thc procgram to allow customer participation and

to reflect a balance between capacitor and transformer
manufacturers, and large and small manufacturers. Ideally,
there should also be some contribution from the limited
number of overseas manufacturers who may attend,

On the above basis, the following program evolved:

1) Status repori on environmental issues concerning ECB
around the world. No guest speakers would be involved
in this section since we wish t0 concisely define the
problem before the seminar without getting into over-
much discussions of different corporate viewpoints.
U.8.A, and Canada would be presented by Bill Papageorge,
“the European situation by Al Vodden, and other world =~
‘areas by David Wood.

2) Effect of PCBs in the Environment.. We believe that this
heading should .cover biodegradation, isomer differentiation,
and test procedures to satisfy the capacitor industry pro-
blems, and secondly, migration of PCBs in soil to reflect
the rather different situation of transformer manufacturers.
We suggest that this is handled by Scott Tucker and Al
Vodden without guest speakers, .

. : TRAN 028069

LY - end
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3) Methods of testing PCB in effluent streams. This
topic should be divided into four sections:

A) Presentation by Ed Stewart on clean-up of our
own PCB facilitys

eeiiiiio.....B) _CED Department - Monsanto ideas_for. controlllng

- . pCB at customer locatlons: :

C) Capacitor industry comments, preferably by
Mr. Hydrick of Sangamoj

D} Transformer customer comment by Mr, shepherd
of Westlnghouse.

4) Disposal of waste Aroclor. We suggest that this
be handled by a panel comprising Jim Savage, Bill
Papageorge, and Earl Potter, and should aim to
cover incineration, transportation, cleaning and
disposal of drums, damage to bulk containers in
transit.

We anticipate that at the end of Item 4 would form
a breakpoint for lunch. .

5) New Fluids. Under this heading, we would cover
work on» Aroclor 1016, Avorlor 1043, and non-PCBs
with emphasis being low on non-PCBs; however, as
we hope the EPA standards support the continued
use of PCBs. We propose that this section be
handled by R, Munch and J. G. Bryant.

6) Transformer Fluids. We .seek a presentation by G.
E. Rome, Jim Kinney covering the search for alter-
native fire resistant transformer dielectrics to
be followed by a presentation by Bill Richard in-
dicating that Monsanto has not neglected transformer
£luids in its Research program, but that new major
developments have not yet evolved. We shall seek
in this presentation to ventilate the Monsanto pro-
duction problem if there is a general move from
'hlgher chlorinated isomers and explore the concept
of a transformer fluid based on Aroclor 1248.

Items 2 through 6 are designed to indicate the number of
areas in which a defense of continued PCB use can be

TRAN 028070
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-3-

7) Economic influence of askarel use on U, s,
economy. Here we seek a presentation by Ed

Raab of General Electric of the economic data ~—— ~ "~
presented. in Wwashington. We hope to set a
positive note with this presentation to support
continued use of PCBs,

8) Consumer attitudes. Under this heading, we
would seek positive presentations on askarel
trangformers and askarel capacito:s. ‘Our first

choice for transformers is Niagara with Ferranti
Packard as reserve. Our first choice on capacltors

is Jard with Mallory as reserve,

It was suggested that after each section, we should
allow a 15-minute period for questions from the floor
and that as a last stage, the committee should consider
whether there were any specific organizations and ques-
.tions we wished to introduce into the program.

Would you please let me know if the above fairly re-
flects the conclusions of the meeting and whether you
have any further additional comments to make before
we seek final approval of this format.

o
7O

David wood

/deb

‘ T TRAN 028071
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D. wWood (B28D)

Bovember 7, 1974 - H. B. Bsrgen - m2gL
. CO mr. - 1010 .

W. B. Papagecrgas .

o, veem - o e
. -;,,5._.‘.'-‘. ,— BRI “ '\?.-, -
- Py N -
»~ . ;.‘.. .‘“‘- . ‘f-- - -."' —- —el [3
b ohn Brittos, Enginearing Kanager
of~v iToomington, wvho asked for inforza-
* tion 0 onganto effluent sampling program ot
7 Ubich h. hlﬂ besn mads avare (!) S -
b ¢ told hin t.hat we had requests for such 3 study
and that we were currantly reviewing what resocurces
Monsanto could apply to such a program and what
type of sampling might bs required. Ee accepted
that we might be in a position in December to be
more positive,
D, Wood
/1
% - ..".. ! T. \.,. i .l-
. é [ 38
‘.“ _-—'/\“' ».‘- . ’

: ]),( 35044

(= pLoNTIFFS | ' R Ly

2612
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Mopsanto

FROM IMAMT & LOCATION: 7 .w. B. Papageorge . B28K
sare (D -~ Decgmber §, 2974 « H, S. ‘Beﬁe_n
W -~ , R. E/Keller
(QW B8 - CHLORINATED DIBENZOFURAN a. J. Levinskas
W.”R. Richard :
e T T T T T T T T e . R, . Savage o e
_ _ P. L. Wright /
" TO : J. P. Mieure - T2B E. P. Wheeler )/

® e\
/M

Attached is a copy of a raper which is being offered for LT
publication in the "Bulletin of Environmental Contamination . (-
and Toxicology." Dr. Kimbrough has solicited our comments,
If you or any of the recipients of copies of this memo

- have any comments to offer, please submit them to me
by December 16, '

6',.-" /3 ﬂ(,/*"l:—?w'?,c.’/ﬂq_:

W, B. Papageorge

w32 REY, t/72
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