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svascer  AROCLOR USE TO INCREASE THE
INSECTICIDAL LIFE OF LINDANE

The attached reocent publioation again points out the
marked influence of Aroclor 5460 to enhance the insecti-

cidal value of Lindane.

While your customers in this field probably have the

Journal of Economic Entomology, we have ordered

sufficlent reprints so that you can pass copies along

for your customer's convenlence.

1t costs a good deal to spray trees, shrubs, etvtc., and
the effective life of the insecticldes may not be more
than a few weeks. If it rains, most ordinary sprays

- are washed away.

The attached article indicates what Aroclor does b,

improve this, and you can see that 1ts use with Lindane

offers considerable economlc advantage.

Technically, it 1s belleved that Aroclor may do the

Bame thing when used with other chlorinated insecticides
where mutual solubllity prevails; in faot, the function
1

of Aroclor resin a8 a
tigation for every insecticide.

P. .G. Benlgnus

PGB:ndb
Att,
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Brussels, Belgium P. G. Benignus - Bt., Louis

D. 8. Cameron - Brussels
r. D. V. N. Hardy - London
r. R. Kkmmet Kelly - 8t., Louis
R.A, Bteenrod -~ Bt. Louis

26th January, 1967

128
BWEDEN, AROCLOR

D¥Wgb

G. R. Buchanan - Bt., Louis

We recently sent you a translation of a Swedish newspaper
article referring to the identification in nature of .
polychlorinated biphenocls. Because some of ths uses claimed
for the materials fell in line with the uses of our own
chlorinated diphenyls, we made & point, during our recant
vigit,to Swedan, of visiting the research institute involvaed
and discussing thoir particular programme of work.

To eliminate »ny earlier confusion that there may hava been,
I should like to pmphasise that there is no doubt that the
chamical which is the subject of tha investigation and the
naws releasa, is chlorinated diphenyl i.e. Axroclor,

The company that supplied the mass spectrometer which was

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

a press rolaase on thix work. Although I an horrifisd by sca
of the headlines in this press reiease, it does basically
describa tha research programme carried cout in Sweden, and
describaes in clear tarms how chlorinated diphonyls wera identifi

I therefore, anclose a copy for your files.:

Jensens only aim in life as an analytical chomist, wam to idanti
the substances found in his ressarch work on the occurrasnce

of insecticides in nature. The unfortunate.aspect of the
siturtion is the comments which have been added to Jensens work.
He showad what was present and unqualified people have made
statements as to tha possible effact of what he has found.

Sumaarising the publication position, there were original articl
covering the Stockholm confsrence in the Fwedish daily press,
and these reports wars picked up also by the Danish press. You
will have seen from D.V.N. Hardy's memo ‘0of the 12th January
that it has also been picked up dy the Shell Chemicals Laborato:
in Kent, U.X. Jensen also divulged that he had been contacted

by the Swedish American press agency who intendsd to include
information about this research work in thair monthly review

*Yhe Pwedish American Journal®. Thare is additionally the
preas review issusd by LKB Productor AB which I imagine to
hava been eent to a number of technical journals.
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G. R. Buchanan -2 - 26th January, 1967
8t. Louis o

ELfect in Swedsen

This matter was raised with us by every capacitcr manufacturer
in Bweden that we visited., Fortunately thers has not baen

too much sdvarse commant as vet from plant workersimdéncs

they have not associamted the polychlorinated biphenols mentionad
in the article with Arxoclor or Pyralene used in the 8wedish
factories. Jensen, howevsy, stated that he had baan approached
personally by several workers associated with chlorinated
diphenyls for non-elactrical uses and these workars wers guita
worried as to the possible effect on their hedlith,

Tuture Research

Arrangenents sre 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 ke carried out to try and determinae
where the highest concentrations of rssidue are appearing ang,
if possible, to detect from this the method of escape so that
nore security precautions can be taken. We wers asked by
Jensen if it was possible for Monsanto to supply any samples
of the pure isomers of chlorinated diphenyl since his work
indicatad at the moment that the lowsr chlorinated isomers

are fairly eoasily matabolised, and the potentially more
dangerous constituents are the wore highly chlorinated membars.
If he can get hold of pure isomers, he would like to carry

out some work on comparitive rates of matabolisation.

Jansen is forwarding me copies of his mass spactrographs and
details of sample preparation so that we have all the details

of his research work.

The point that I have made to Jensan is the need for cars in
any further publication of his work which is made. He accapts
that the toxicology of chlorinated diphenyls should only be
discussed with dastailed information about axposure conesntratio:
and exposure times and that generalised statements out of
context can only arouse undue public oconcern. If any teschnical
jourmal takes up the press release from the 1LXB Productox Coumpa:
there is little that Monsanto could, or should 40 in ths way

of publishing rebuttals, We Ao not want, personally as Monsant
to get too involved in this question. I am hopeful that ww
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G. R. Buchkanan - 3 - 26th January, 1967
8t. Louis

might purauade Jensan himself to write = letter defining
the true extent of his own rasearch work and placing his
resultz in their proper perspectivae, It would csrtaisly
be helpful in gaining his further support if wa wess able
to make available to him any small quantities of purs iscmers.

S$inca we are not alone in supplying polychlorinated diphanyls
to the Scandinavian markat, X have drawn this mattar to the
attention of tha other askarsl manufacturers in Europe.

As you will see frsm the prass relsass ons of the major

points that is made iz the difficulty in disposming of waste
chlorinated diphenyls and again I must mention that constructiv
reconmendations for the safe dispomal of our materials would

be« most helpful. ‘
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oS ON - ST. LOUIS

December 4, 1968

Aroclor Toxicity

MMK has just issued 2 market plan for Santotherm in
Japan. In a discussion of the competitive chlorinated
biphenyl manufactured by Kaneka (Kaneclor), ths follow-
ing is stated:

"It was only Ilmt wonth that a serious accident
hsppened at sn edible rics-brand oil manufacturing
- plant in Kitakyushu, where Kaneclor in use leaked
out into edible oil through stainless steel piping.
The suthorities investigated the whole plant and
found out cragks of the Kaneclor circulating stain-
: _less steel pipe, AS many as 12,000 peopls suffered
- from toxication in addition to a great number of
chickens fed with the oil died. The Ministry of
Welfare shut down the plant, The sensation was
caused. The investigation 15 still going on but
it is cecrtain that 35,000 to 7,000 PPN of Xaneclor
contained in the fooé 0il caused toxication., It

is very unfortunate that MMK just started wmarket
cazpaign whon Xaneclor is giving the sazme market

notorious influence,."

This is most distressing, and I thought you may want it for
your meeting with Calandra,

¥e should carefully evaluate whether there is a2 significant
risk in selling Therminol in food sppilications, and what
guldolines should be used,

Let gp-kadw if we can help you get further data frem Japan. ‘
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~ {wmn MonsanTo CHEMICAL COMPANY
' Al St. Louis - Roberts 2

NG T

C.E. Caspari - M.0. 2

H.C. Koehler - Robts. 3
J.M. Magner - Robts. 2
K.E
J

w- g:xwell - 8. Clara
-W. arrett -
Date August 30, 1957 - M.C. ThrogZh§ - Eggg:"

ToMr. P. O. Benignus Reference  POB Sales Informatlon Bulletin 8-27-57

0D 1149 - "Aroclors As Agricultural

At Roberts 3 Subjet  Chemicals", 4-1-57 by JMM

AROCLOR USE TO INCREASE THE
INSECTICIDAL LIFE OF LINDANE

It is most surprising to see that you are recommending without
restriction a use for Aroclor which has not been approved by
U.S.D.A.-F.D.A. PFor the protection of the company it appears that
salesmen who may try to promote this use of Aroclor in agriculture
should be fully apprised of limitations and of risks involved if

promoted for use on feed and food crops. In turn they should
apprise customers of the true status of the development and advise

them that if they use Aroclor in lnsecticide formulations on food
or feed crops they should first obtain government approval.

You may already know that since Aroclors are toxlc and, according
to your attached reference, may extend the residual 1life of the
pesticide, the Federal Government would require the following
before selling for use on food and feed crops:

(1) Proof of benefits from the application.

(2) Data to show whether or not residual Aroclor is present
and whether it modifles the residual amount of Lindane or

other active ingredient at harvest.

(3) If Aroclor 1is present or if the residual quantity of Lindane
or other active ingredient has been significantly changed,
tolerances for the Aroclor and for the pesticide in

question must be developed.

(4) If a toxlc quantity of Aroclor is present at harvest in
food or feed crops a tolerance cannot be established until

after two year chronlc toxicity feeding tests have been
completed for the Aroclor.

Obviously, much of the above 18 obviated if the Aroclor-insecticide
formilation is not used on food or feed crops. Even then the label
must show safe handling procedures, since Aroclor is toxic.

Incidentally, the findings published by Duda, as per your attached

reference, are not in accord with research findings reported in
reference report OD 1149. 1In this report you will note that Aroclor
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Mr. P. G. Benlgnus -2- August 30, 1957

contributes to longevity of insecticldal action only when combined
with highly volatile compounds, and then only when applled to hard,
smooth surfaces such as glass...net on agricultural plants. This
18 called to your attention because government label approval for
use in agriculture also calls Lor proof of performance.

Admittedly, your August 27 bulletin does not speocify using Aroclor
in insecticides for use on food or feed crops but neither does it
specify such a combination should not be used on food or feed crops.
Perhaps this 1s an over-sight which you wiIl wiBh to call to the

attention of recipients of the bulletin.
. émood
LVS/eb

P.s. We repeatedly find that users of formulations prepared for a
specific use will apply the material for other uses. 1In other
words, even though Monsanto may encourage the use of Aroslor
in pesticide formulations for non-sgricultural use you can
rest assured that some of 1t wlll be used on agricultural
commodities. For these reasons alon® it is strongly
reconmended that we state very specifically in any Monsanto
literature, including correspondence, that Aroclors not be
used on agricultural commodities. I believe our legal Depart-
ment will confirm that there is an important legal aspect

involved.
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vasier AROCLOR TESTING W. Johnson WI0HNM

R K. Wells KWELL
werememce ) P. Benignus/J. Bryant ?P3SFNT

R. Munch JFQ

TO : E. Wheeler - EWVHEE

The 1ssues on Aroclor toxicity testing are comolicated,
I know you vlan to issue written orogram objectives,

My understanding after last meeting 12/6/68 is as
follows:

1. Determine whether Jensen and Co. really have
Aroclor or not in tissue of birds:

(a) by putting Aroclor through rats and
chickens and seeing 1if we get the
same or different peaks than.found in
Jensen paper, (Use mass spectrograoh for
check.

by getting bhold of tissues from nature
which others say is Aroclor but wnich
could be meny othner compounds, Use mass
spectrogravh to checit vs, known Aroclor
results,

(v}

2. Determine & tolerance level for Aroclor in fecding
- studles, Run a nateriesl balance on Aroclor e
find out where 1t ends up.

2. betermine whether Aroclor is an enzyme inducer
which affects stercids and Ca metabolisa. (I
really don't knovw wnat 1 am sayling nere but you
can clarify,)

Reep track of what Govt. .research labs are ¢oing
in way of testing, plus inte"pret their results
for Monsanto.

5. Keep track of what Govt., research labs are finding

. in the way of geograpnical location ef so-called
PC3 peaks, and in wnat species of animals. What
does this mean in the way of product control by
Monsanto. Check ulth Jonhnson of Callancrzs Lab-

oratories,
6. Contact Ba=yer in Germany to see if they have taken .
arny actlon, Keep Lrack of Jdeparnr incident througn =L,
fB;:u K,
W. L. _
vn ‘ . PLAINTIFF'S
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LMea imamMl A LOCatONE Y. R. Richard - RGSEarch Center

wane December 9, 1968 RPN
: ! oyt
et ‘ DEFENSE OF AROCLOR : -
T e
TO : Ralph Munch . S

Paul Benignus/J. Bryant s
J. Herber/J, Sullivan
Q. Thompson/R. Weiss

I would appreciate your thoughta., Admittedly, this
T2 zcr is too defensive because we may find that
.ioclor 18 safe and has been "isidentified in the
environment, However, here goes cn the defensive
side,

1. Toxicity Defense - Callandra to determine
sale level of exposure on a long term
basis in ppm by f{eeding studies.

2. Is chlorinated biphenyl ldentified in

environment? Do chicken work, and compare
with what is being found and reported as

PCB.
3. Find out whether PCB is an "enzyme inducer”,
Clean up stream and alr pollution fromr
our Aroclor plants
our customers! plants
our customers! products

restrict sales from speciflc uses

5. See 1f Aroclor handling facilities and oper-
atlon of customers

capacitor plants
transformer plants
heat transfer systems
could be improved to minimize exposure.

6. Seek replacement derivatives which are differ-
ent, less toxic, but which use our plants.

#d - ddcix — @dBr or JECLlFx or @FdFx
-~ ¢gaddclx dodCix or @sS@Clx

Test toxlcity, electrical properties, esconomics.
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Thanks,

ms

- -

Expand the product line to minimize effects of
Aroclor decreases.

Use hydrocarbon + (10% invention)
Control of DK with another reagent
Control stress on plastic
Control solubility of polypropylene

Could control DK be by J@Fx?
(Westinghouse wants DK >3,0 in fluid)

Examine silicate esters for transformers; capaci—
torsg 1if compatible with polypropylenc

Examine Flutec perfluoro compounds for specialty
transformers and capacitors,’

Examine sales of polyisobutylene - low M,Wt,
thickeners for oil impregnated cable. -

Examine R%Clx for toxicity, for electrical properties,
REFX

Enter the business for solld insulation by buying
into capital

Polyethylene
Polypropylene f1lm procuctlion

Polystyrene

W. R. Richard
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X, . Wheaeler

Decesmber 23, 1768 ¥. R. Richards
P, C. Benignus
DBran Oil Polsoning by D. Roush

Kaneclor s
Your mewmo December 9, 1568 °-’EZ

D. A. Olmon

I think the following comments are pertinent with regard
to the recent incident in Japan:

1. In the U. 3. the only “hyglenic regulations' referring

to chlorinatad bviphenyls are the Thrashold ILimit Values

(TLV) ror Aroclors 1242 and 125§. The values are 1.J mg/
cubic meter of air and 2.5 ag/M-’, respectively. These

l1imits have been sst by the Anerican Conference of Governcental
Industrial Rygienists, & quasi-official group with no

legal authority {or establishing Federal standards.

These levels are time walghted averages deemed to be sare
for 8~hour daily exposurses in induatry for a lifetime of
work. Although they are intended as guidelines, a2 nunber

of fndividusl states have considered the TIVs asz appropriate
for adoption in state codes and regulationa. Purther, ty
reference, the TLVs can be enforced by the U. 3. Department
of labor 1a industrial plants subject to the Walsh-Healey

coatract act.

2. There are no rczulltloni concerning the Aroclors in

applications where there might be oral ingestion of these
waterials. For sxample, there 2re no direct food additive

or indirect rood additive uses approved by the Food and Drug
Administration. ToO our knowledge nons of Monsanto's custcuers
have appllied for & petiticn for regulations permitting such
use although currently a petition:for the use of Aroclor

5460 in adhesives for food packmges is in development.

Similarly there have been no applicatiocns Iin the pesticldes
'ield where the U. S. Department of Agriculture would have

to be consulted.

In the absence of prospective uses which would require
such governrental clesrances, there has teen no incentive
to undertake the extensive animal toxicity studiss which
would provide data nzcessary for estadblishing a human diet

tolerance.
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D. A. Olson . -2- December 23, 1068

3. I there were extcnoive snimal toxieity data avallable,
L 23 wns Yollaeve the Poad end Lrvs Adoinds tratiﬁn ihuld

Lo ¢ Ehiesvace loval Lo Feodd e Lh ovanoace of th:
culrlli-onu Llwnnng bl teedleerd teom lethagr D1 @ e
tronc er ocysta.  Such nroooace usuld rozule fron leulia-o

or olh cecldoatnl coatindnution ond would nob te uacapiod

ay telas "necessary” or cdding zaythlng tenaflcial to a
food sirad2 sulistoance,

I don't know of any U. S. reculctions wvhich plve elther

the Ford znd Drug Adidnis trdtlnn or tha Da2partient of
Azriculiure opproval authorlity for heat transrer raterials.
(3 4 /\Ln-]w

ta arad s a snd solie food procucts okt are Tedulcaratod
er "contauinntod'. It Lo on thla tasisc that the (l:dical
Teoaireont hag stated tont ony ﬂo"11n~ oil or othcor fced
vaﬁn:t CCHL“llle wore than 0 poa" should te doclroyed
il Ghe waaudaecurer or proceseor of the feod product Lo to

-

zvold guvcrnmcnb aclion.

22 or literature ceaceralns eflfects of chlorintt
vnoavvenas rolankes rnl; to exccusive vano: Labolora
vc slln cxannures. > 1s not nonslble wo Bl
wbrapolaete froie Qay 01 th2 anlual todelty aota oo
catal exposures to a ‘safe’ Lngeatlon lev el fov

iz chlerinated btipheayls are nost “pelsons” or’drurs’.

Se
There ora a3 nuster of definltions in the U. 8. relatinz to
Lhc clagoification of iadustrial cnnndcgls and household

ceodnwiee Iachudod aro o duddniclons of Lo Taloroiots T Lo
Cous mloslon, the I~(°rh1 llarardous uu“uL nces Iabellin: Ack,
the lictlaial Suloety Council racorcendaticna, ete.  Fach of
Llrre2 establialbies lcvels of taxiclty and polcon categorles

Lot reosculfye of sooclile aninul Lﬂ"tu. 1%“ chloxinac::

Linhizayle would not te cluscsod 23 Too LuOWq by oany c¢it Lo

Cillnitican, T1-j would 12 consldorsd  toxie lubt ao monrd
[

o i miny eoreea Lacitirlal chemicalafand, as oa mattbir ot

foeo, wzny foraulatad praducts ucea around Lha hewss,
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L. A, uUlaon | ~3- December 23, 1768

I don't know how much of the abov

e will hel
situation in Japan but I leave it t5n your Jgdgirexmih: ¢
what should be forwardsd. nhoam e

Zlmer P, Wheeler

cs
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/ K.H.1addy -5t . Louse

e

St. Louls, Missouri

Dr. William Horwitz, of the Pood Divimion of FDA,
i8 hot on the trail of a chlorinated "compournd X"
which 18 a causitive factor in chick edema. VYou
will recall in July, I had indicated that O'Dell
at the University of Olklahozmia vias publishing an
article in the Journal of Poultry Science wvhich
secmed to lndlcate that Aroclor 1242 uged in paint
for chicken coops caused chiclc edeca., At that time,
we tranomitted a sarple of 1242 to Horwitz vho was
unable to {ind compound X 1n the sample. This
secried to give our Aroclcers a clean till of health,

Horwitz 4is now back on the trail. Because of the

usce of Aroclors.aa "extenders”™ for insecticides
against rcaches ete. in the poultry field, among
others, he feels the Aroclor lire shieould te ciore
fully checked out. He called this weex indiceting
that the FPA rmight like to kncw all atout our Aroclor
procecs of menulecture, cur aethcds cf enalysis-—
includling chromategraphlic, our toxicity studles and
anything else rcleted to the Arceclors. 1In addition,
nhe indicated that FCA might desire to send a man to
St. Luuis to opend scoe time lecmming the “Aroclop
busineca”", I calmed Horwitz down temporarily Ly
tranemitting our latert Aroclor gereral sales booklet,
I indicated if he dié not get everything he desircd
from this bocklet, to get in touch with me and I
would proceed frcm there. Vthen Horwitz has had a
chance to leok over the bulletin, I will ke 4in touch

with him again.

¥hat is our experience on the use of Aroclors as
extenders in insecticidea? 1 am aware that Celtpville
in '59 indlcated 1 to 2% Aroclors in an insecticidal
formulation sucn as Lindane {or non-crop use seemed

to be qulite effective. Do we have any later data in
this area? I will be in touch when the situation gels

here,

C. J. Ebvy

CJE/mgo
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7 .
vesm amemcnrosavem W R Richard - Research Center
" cc H. Bergen/D. Olson

March 10, 1969 P. Benignus/J. Bryant
i+ . NOTES ON MEETING 3/6/69 : J. Fallon/D. Roush/

F}» Iﬂmmmamonz_ INC. S. Shaw
rriemet . J1LJ A Wi J. Springate/Schalk/
. : - Waychoff
o FILE e X2 -R. Keller/E. Tucker
: C. Payton/K. Wells
. B, Wilds

€10 Rr¥ 31 ap

/

Thogse present:

Joe Calandra - Pres,-Chemist PhD and M.D. + Staff
Northwestern U-Pathology

Otis Fancher - V. Pres.-Chemist PhD 4+ Drug Research
M. L. Keplinger-{(Kep) PhD Blological evaluation
Ray Kary - Air Pollution -~ Rad, Health

Lawrence Beer- Environmental Services
Monitor chemical plants - Nuclear Power Plants

E. Wheeler _
W. Richarg} Monsanto

E. Wheeler and W, Richard reviewed background on Aroclor proper-

ties, recent analytical results by Scott Tucker history of Aroclor,
application uses, ref, to Risebrough's Dec. 8 paper in Nature;
effects by public relations, legal and scientific findings on

Aroclor and its products. We discussed smount of material-15,000 1b/yr,
passing through Santa Clara warehouse, questioned whether PCB

could really be present to affect wildlife as reported in Risebrougn's
paper on San Frauncisco Bay. .

We asked for consideration of problem {rom public relations, DDT
Wisconsin hearings, legal actions, and scientific aspects, We digs-
cussed problem from:

Analytical éhemistry-

- Acute and chronic toxicity - animal-fish-
bird studies

Enzyme enhancer

calcium metabolism - thin egg shells
hormones - human invol¥ement

Terrestial ecology

The last subject, ecology, was Just mentioned because Bill Jchnson,
Bio-Test man in this field, was at U. of Wisconsin. The nane of

Dr. Thomas Parks, U. of Chicago, was mentloned as a possible con-
sultant - may ve retired, Logistics of Aroclor exposure and likeli-
hood of contamination not discussed enough
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The question of a grant to Newall - at Stanford, was mentioned.
Possible listening post for West Coast activities. - No decision.

The problem of contacting and maintaining contact with the Univer-
sity and Govt. pecople who are seeking biologlcal information on
PCB's was diascussed, Names of Bill Johnson and perhaps Lavrence
Beer were mentioned,

We discussed possible consultants who might be of help on this
problem. .

Monsanto Consultants

Alan Mehler Marquette U - biochem and enzymes
Robert Metcalfl U. of Illinois-entomologist

Bert Vallae - Harvard - enzymes

Jean Mayer Harvard - nutrition

Possible Blo-Test Consultants

Wayland Jack Hayes Vanderbilt
Thomas Parks U, of Chicago - ecologist-Dept, of Biology

Agreed to convene at earliest possible date at either Bio-Test or
Monsanto with appropriate consultants, Job of educating Monsanto
consultants, and getting permission, to fall to E, Wheelexr and

W. Richard, (March 21 tentative date)

Bio-Test consultants Job to J. Calandra - Otis Fancher,

E, Wheeler will report on program to date:

I, Rat tissue residue study and acute levels for Aroclor 1242,
125%, 1260 and 5460,

II. Chicken tissue residue atudy and acute levels, }

II1. Fish toxiclty TLM.

IV. Chicken toxlcity - reproductive egg and meat residue (6 months)

To go ahead with study but add enzyme and hormone experiments
plus calcium metabolism studlies and egg shell thickness.

V. Mallard Duck - (Aquatic Bird) - Same type study as for chickens.

VI. Three generation reproduction in rats (18 months).
Start now. ' : :

VII, Two year study in rate (26 months) P
Start now. |

VIII. Two year study in dogs (26 months).

IX. Subacute Flsh Study.
Start lmmediately.
Consider possibility of reproductive cycle
X. Metabolic studies -
No decision, guestion on need for vadio tracers,
Seem inclined to do without radio t“aCérs.

i
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Francis T, Meyo

Chief Federal Water Pollution -

Regional Enforcement Office Friend of Lawrence Beer.
San Francisco District

Discussed requirements of sampling fish and water in San Francisco
Bay, location of a lot of Risebrough's accusations vs, PCB and
possible site of very low Aroclor usage. L. Beer Indicated
440,000 for this kind of job. Wheeler and Richard said &4,000

plus a rowboat.
Defense seems toAhave these elements.

I. Aroclor not intended to be spread around. Used in closed
systems, recycle of material, limited exposure. - most but
not all Aroclor uses meet the above description.

II. - Aroclor identification in nature, Is it really identiried?
Is 1t a metabolic product of something else like 2-4D or
2,4,57 or chlorophenols? For example, hard to see that
15 000 1b/year could pollute San Francisco’ Bay even if

were all dumped in,

IIT. Atmosphere and streams around our mfg., plants and major
customers, Need to establlish a norm and an acceptable
standard,

Iv. Establishing a tolerable limit. Here the Wisconsin EDF

type will want O tolerance, They will be driving on this
subject as they are against DDT. Even if they fail, they
will drive pecople from product use. This 1s already
happening with DDT because of public relations aspect,

V. Not discussed but possibly obvious. Can we find.out whether
product degrades in nature so that 1t does not accumulate?

Only real way out long term.

Joe Calandra again mentioned neced for soll and bug experi-
ments 8o that PCB's could be shown to degrade. If
.Aroclor is an enzyme enhancer, does that mean enzymes
attack 1t? Thils program is not 1n gear,

5%51.
W. R, Richard
ms 3

Att, 1
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sare May 13, 1969 ee R. Keller A-L:
. E. Wheeler EWHE
svascr AROCLOR - ANALYSIS IN PESTICIDEw- .~ 2. E, Tucker Res
: RESITUES ' H. Bergen HEER
ceremenct (7IsIt €5 Prof. G. Widmark D. Olson DOLS
U, of Stockholm - May 5, 1969) W. Kuhn WKUH
TO o File R. Kountz RKQU
R. Davis RDAV
P. Benignus/J. BryantPREN
J. Fallon JRAL
Q. Thompsason QTHOI
R, Weiss RWET:
L. Stark LSTAl
J. Springate JSPR:
M. Parrar Res,
W. Waychoff WWAY(
C. Paton’ CPAT(
R. Baxter - RUAK

Widmark was findiﬁg:

Cls and Clg chlorinated biphenyls from extraction of salmon and
from extraction of waste sewage sludge, _

low Cly and Clg chlorinated biphenyl
Some Cl:o " "

No Cli; and Clia "
Thias corresponds roughly to Clophen 50 or Aroclor 1254,

L]

The iscomers found in nature are not the same ratios as in either Aroclor
1254 or Clophen 50.

Widmark has examined 2000 samples from the Baltic Sea. Another group of
ecologists is examining the sea around Scotland. Their results are a
bit different according to Widmark's knowledge, -

Widmark had been in contact with transformer manufacturers in Swedern,
They rsported very low loss of chlorinated biphenyls, an occasional spill.
Widmark kept hitting at marine paints as a source of the product,

He wanted Monmanto to reastrict sale to those closed system applications,
He asked 1f the economic value of PCB's was worth tha bad publicity which
would come to Monsanto,

. _. We countered with a question, What products would he recommend as sub-
stitutea? What kinds of synthetlic compounds are bilologically acceptable?
Would he help establish a safe tolerance level of synthetic compounds in

wild-11fe?
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He reported that he had not lzolated or found much chlorinated biphenyl
with 1 through 4 C1 atoms. This might be because Aroclor 1242 and belaw
is more blodegradable; (or it could be due to the analytical isolation
and separatlon methods; or perhaps Aroclor 1242 is less exposed in the
world.

Widmark is dedicated to better and more accurate analysis. He is 1in
sympathy with most of the ecologlats demanding elimination of chlerinated
pesticides. His knowledge of sclentific evidence and its requirements
makes him s8lightly hesitant in condeming Aroclor itself or demanding

its total eclipse,

Keller and Wheeler should have a more complete report,

Widmark reported not finding chlorinated naphthalene, chlorinated paraffin,
chlorinated benzene, chlorinated terphenyl. He thought he had identified
and accounted for 80% or more of the lipid soluble extractable chlorine

containing compounds,

Baged on these remarks of Widmark we might consider alternate products
and actionsa.

what is the Cls and Cls content of Aroclor 12427

The Aroclor 1242 has 31% dichloro,
53% trichloro -
16% tetrachloro

The Cls content must be very low in .our present material, If
Aroclor 1242 18 indeed biodegradable we might restrict usage
to minimize and control ita concentration in nature to acceptable

levels,
However, the use of Aroclor 1248, 1254 and 1260 would seem to
require further restrictions in exposed systems,

Scott Tucker reported that Aroclor 1242 could be destroyed by
HNOs/H2S04 treatment. Widmark may or may not have been destroying
Aroclor 1242 before his analysis.

Wwe could also expect that Clsd might go undetected based on
Widmark's evidence; and apparently chlorinated paraffin and
chlorinated terphenyl have so far escaped detecticon or are ab-
sent in the tissues of birda or fish.

Again, Keller and Wheeler should have a more complets report.
W. R, Richard

ms
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MOM!"ANTO CHEMICALS LIMITED /;> /} 5

'\

PRODUCT TOXICOLOGY - AROCLORS

Report gsummar._sing present knosladgg cerning
chlorine-con:aining resicdues in wild life and
vigits made t: organisation implicated therewith
during the —-eriod April 28th -~ May lst, 1969.

by: D.V.N. ledy“‘ /f‘\) M
7

Circulation

Keller, St. Louis.
¥Yheeler, 8St. Louis,.

J.¥, Barrett, London. E

P.

.E. Kelly, St. Louis.
R

S

R.A. Baxter, Ruabon.
H.A. Yodden, Ruabon,

H.R. Newman, llewport, .R. R ard, Bt. Louis.
A.C.¥. Pemberton, Newport. .S, Pergen, St. Louis,
W.J.S. Budd, iondon. ///r

J. Herefoussae, Brussels.
D. Wood, Brus:isels.

Mo w

*Formerly Recsearch Services Mazoager, MCL, and now
Consultant to MCL in the area of Product Toxicology

and Safety 2 the Use of the Company's products.
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INTRODUCT ION

The wide agricuitural usage of insecticides in the post-
Yorld War Il period zand consequent effects on wild life have led
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 heen
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 life,
part of it making an important contribution to the diet of man

and domestic animals.

The S8ize of the wild life specimens and the minute con-
centrations of insecticides therein demanded highly sensitive
methods of assay, which have been progressively refined. Gas
1iquid chromatography using electron-capture or microcoulometric
detection has become 2e2s8tablished as the most suitable technique.
It appears that the chromatograms of the residues showed not only
the peaks corresponding to the insecticides and their known
metabolites, but additional peaks of unknown chlorine-containing

substances.

Towards the 2nd of 1965 these unknown substances were
identified by SHren Jansen, a research worker at the Institute
for Analyticml Chemictiry, University of Stockholm, under the
direction of Gunnar “idmark. Using a combined gas chromatograph
mass spectrometer (LiB-9000) it was shown that the peaks are due
to polychlorinated biphenyls (PCB's). The evidence and
reasoning are availzble and the conclusion can hardly be in doubt.

Unfortunately (he announcement was coupled with sensational
statements concerning the poisoncus nature of the PCB's, which
were calculated to cuuse misgivings both to public authorities
and to the general public.

Jensen and Widwmark found PCB's in specimens of pike from
different parts of Sweden, fish cpawn, a dead eagle and in human
hair, and even on fir cones! The conclusion reached was that
the PCB's originated Zrom burning industrial wastes and were
washed down by the rain. Examination of feathers from museum
specimens of sea biras suggested that contamination commenced in

1844 .
The original work of Jensen and Widmark has been extended

and generally confir=ed, notably by vworkers at the following
establishments and much of the detail has been published:-
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Great Britain

1. Laboratory o the Government Chemist,
Cornwall Housa2,
Loandon, S.E. ..
(Notabiy Mr. 0'G. Tatton)

2. Freshwater Fisheries Lrnboratory, (Ministry of
Faskally, Agriculture, Fisheries
Pitlochry, Scotland. and Food)

(Mr. A. Holden)

3. Tunstall Latoratories,
Shell Research Limited,

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

4. Monks Yood 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 shysical features of scientific interest,
(3) develop resaarch and scientific services related

thereto,

At 30th Septembur, 1963 there were 144 scientifically
qualified staff and in 1963— there was a Government
grant-in-aid or £701,000.

Holland

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

U.S.A.

8. University of Californiz
(Drs. R.¥. Riseborough, P. Rieche and S.G. Herman)

7. Cornell University
(D.B., Peakall)

8. San Diego Nmtural History MHusBeum
(M.¥. Kirven)
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This report is uritten following diBcussions with staff
from Establishments i, 2 and 3 in which Dr. R.E. Keller and
Dr. E.P. Wheeler (1 und 3 ooly) were associated,. Drs. Keller
and Yheeler are procceding to visit 5, University of Stockholm,
to see Jensen and Widmark. They zare also visiting Bayer to

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

SUMMARY

1. There can be nc doubt that trasces of PCB's (Aroclors)
are to be found in wild 1ife, fish and certain items of
human diet.

2. There is 1littla evidence to show how serious this minor
contamination will prove to be, but what evidence there
is 18 reassuring.

3. There is 1littl> evidence to show how the PCB contamination
arises, It pauy be by run off of wastes into rivers,
or by burning of industrial wastes with consequent
washing down bty rain. It is remotely possible that the
PCB'8 might arise by biochemical action on insecticides
and other chlcrine-containing materials which are
similarly discharged into the rivers, seas and oceans.
It could be that amcng the vast quantities of materials
destroyed on land smnd at sen during the 1839-45 war,
significant quantities of Aroclors and Aroclor-containing
materials fourd their way into the rivers, seas, etc.,
and are being 3lowly releasad by corrosion, extraction,
etc. (see footnote at end cf report).

4. A considerabl: Honsanto effcrt will be necessary to
obtain the necessary ansalytical and toxicological
information fcr dealing with this threat to our commercial

operations.

A. Visit to Freshwuter Fisheriec Laboratory, Pitlochry*
Honday, ApriT ZEth, 1369. )

Mr. A.V. lolden - Officer in Chargse.
Dr. R.E. {eller - MWC
Dr. D.V.X. Hardy - ML

This visit was nmade not so ouch on account of contributions
made to the subject but because Iir. Holden acts as Co-ordinpator
*Dr. E.P. Yheeler was prevented Irom taking part in this visit

due to the sudden indisposition of Mrs. Yheeler.
TRAN 021765
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for the programmes of the O0.E.C.D. countries concerned with the
influence of biocides on natural .nvironments, wild life, etc.
He might therefore be expected to azve a wider appreciation of
the overall problem and of it¢s asdessment 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's 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 weeks 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
experiments 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 morse. Reprints of relevant papers were
given to Dr. Keller and there was a discussion on analytical
work, much of which was carried cut for other bodies, e.g. the
Nature Conservancy. Much of tho work remains unpublished and
he saw little chance of rectifyirzy the situation.

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

Sittingbourne, Kent.
Tuesday, April 259th, 1969.

Dr. J. Robinson - Biolcgist

Mr. A. Richardson - Anclyst :

Dr. Stevenscn - In charze of Experimentxl
Animal House.

Mr, De Corsen -~ Laboratory Administrator.

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

fhell has naturmlly been concerned with the problem of
insecticidal residuas from the outset and the cost of the
analytical effort and its interpretation must have been very
considerable. To Shell tho PCB 2xspect has been simply one of
analytical complic=tion, and although at times there have been
suggestions from their commercial people that the focus of
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toxicological intorest might be transferred from insecticides

to PCB'B, there hus been no attempt to do so. In fact papers
by Robipson do not refer to PCB'a but make a very sound approach
to the insecticidos 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 galus. of high pressure lubricant
each year. Did this contain Aroclor? ¥e thought it unlikely
but questions concerning safety in use of Aroclors had certainly
been referred to LCL by the Coal Board and it was therefore ‘
likely that some minor uses have been developed. There might
conceivably be a small content of Aroclors in the high pressure
lubricant. Usage of insecticides was of a high order, and in
Kent alone 1000 tons of DDT had been consumed Bince 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 prefer to have a direct method for
estimating insectiicides. Now, owing to the stability of PCB's,
it was necessary to estimate inzecticides and PCB's, then PCB'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 advexse effect observed over =a
period of 12 months, The Nature Conservancy has carried out
feseding tesis 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 Governmment Laboratcry it hes been shown that human fat
(from mothers' milk) may contain FCB. Reference was also made

to the woxrk of ¥r. Alabaster, Ministry of Agriculture,
Fisheries and Focd, on toxicolcgical levels with fish.

It was agroed thrt many crf the specimens submitted for
analysis were not representativo of the total population, e.g.
predators were heavily weighted, and of the gick 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 end nargarine (supplied by Unilever)
have been examine¢d, and while ITB’s can be found in the oils,
they disappear curing the hardening process 80 that margarine

is free.
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C. Discussgions with PePresentnt‘/es of the Government
Laboratory at Hdonsanto House
Thursday, May Ist, 1969.

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

Mr., G.B. Collins - " " " "

Dr. R.E. Keller - MC

Dr. E.P. Wheeler ~ MC

Dr. D.vV. Hardy - MCL

Mr. Tatton said that the possible danger of Aroclors
used a8 plasticizer (in focd paciaging and in lacquers for
cans) had been considered quite :2arly on and reference is
made thereto in the Annual Repor: of the Government Chemist
1953-4. He will send me a photostat copy. A8 regards
residues in wild i1ife 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 ‘rom PCB but there may be 2 - 12 parts/l0

of insecticide. Some FCB found in human lung sSamples, York
has been carried out on air and on circumstantial evidence

PCB must be present. 1 parxt DCT compounds/1012 parts of =ir
has been found. The analysis i3 complicated by the presence
of hydrocarbons. Tatton will cupply references to this work
which was carriec¢ out on ssmple oI about 1200 litres. The
content of insecticides in air =ad water is variable, generally
higher in London due to soot par:icles acting as absorbent,

and also dependirc on when sprayx:ng 18 in progress, Dr. Kroll
(Water Research /:38ociation) has failed to find PCB in river
waters at parts ror -109

Many sampl<.: are cent to Tie Government Laboratory by
the Nature Conserrancy, but havizng carried out the analysis
nothing more can ;2 done as the .ource and significance of the

sample are known »>nly to the Naiura ConsBervancy.

The peaks £een in the chrczatogram represent only part
of those observec in commercial Samples of Arvclor 1254.
Probably the middle compononts =e favoured by the analytical
procedure: certoinly poaks due to higher bolling material can
be obtained by rzising the opercting temperature of the column,

Recently high PCB figures have been found on herons
(several hundred 9»Harts per milllon in the liver), kestrels, owls
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and kingfishers. Dr. N.¥. YHooru (Uonkswood Experimental
Btation) might be prepared to di_cuss their significance and
the geographical ’actor. Tattc.: considers that Jenaen's
peaks are more ir line with Baycr's Clophen. He thinks that

some of the bird :amples are rerregsentative as they were taken
from colonies.

Tatton alsc referred to pci:Bible traces of PCB nature
in occasional focd sBamples, e.g. milk, mutton and beef fat,
He will supply me with copies of 2ll relsvant papers, including
a report on some new detectors for VPC analysis. Dr. Keller
will reciprocate by sending chrcmatographic curves for the
various Aroclors.

I referred to MCL work now s8tarting on the biodegradation
of Aroclors and suggestad that cur workers should contact him
on the analytical techniques. He would be most happy to do so.

D, Discussion with Representat:ives of Cromer & Warner,
Consultznts, (40 Buckingham Salace Road, London, S.W,1.
Thursday, May Ist, 15685.

Sir Froderick Warner - Cremer & Yarner
Dr., David Train - " "
Dr. R.Z. Keller - MC

Dr. E.®. WYheeler - x

Dr. D.7.N. Hardy - MCL

This was a iLunch discuszsizn arranged to determine the
possible value of this 7ira of ..onsultants in the assessment
of the PCB problaa.

Cremer & Warner have contracted with the Port of London
Authority (mnd possibly with others too) to B8tudy the effect
of certain contarinants in the "hames. They are concerned
specifically with detergents and Mr. Cremer is Chairman of the
Government Commit:iee which has T:2en advising on the problem
due to hard detergents, Creme= & Yarner are also advising on
atmompheric pollution due to sulphur dioxide and smoke, and on
the design nnd interprotation o! data from the recording
stations,

They have 2180 actied &8 c:ixnsultants for the new potash
project in relation to the effl_.ent disposal problem. They
have advised that the effluent .hould be discharged 1 mile
from the shore at a minimum dec:th of 75 feet.
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They were intersessted broucly in our problem and fully
apprecirtsd that after a1l the _palytical work had been done
it would be necessary to interzrat the data and to correlate
it to Bafety stzndards in a2 way thich would carry conviction
with the authorities. They 8cumed confident that this area
was one of their strong suits, 2ut it im far too early to assess

their ability to contridbuto to “he present problem.

.Y .N. HARDY

JYB/HMH
8.5.69.

Footnote (See p.4 - Summary, It.a 3)

Compare Jensen's indings that o contoimination was

observed prior to 1944.
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,Monsanto ‘ . ' ,

. teom i1mave s tocsrons R, H. Munch - St. Louis Organic Research - South Second Street

December 5. 1969 ce
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FUTURE POSTURE - DIELECTRICS H/s/ Ber ge nmomnse{_{
/,:,'-'. ) .
wgs B mCL l' l/ﬂlt,‘)‘(/zc/\ ML7

TO POW., R/ﬁ\i;.ﬁard 6),{
J .

Don Qlson has asked how we should go about reaching our objective of
being the world leader in the Aroclor business. Under present con-
ditions this quostion should probably be changed to: How should we go
about achieving maximum profit from dielectric fluids or dielectrics

in general? There are two reasons for chnnging the question. One is
the environmental pollution problem. The other is that technological
needs in the dielectrics area are changing with ever increasing rapidity.
Both are compelling reasons.

Attached is a copy ¢ of an outline of our current electrical fluids technical
program with the items listed roughly in order of priority., We discussed
pertinent parts of this with Paul Benignus, Bill Kuhn, Bob Kountz,
Quentin Thompson and Don Olson.

In the dielectrics business «area we have reached a situation where it is
necessary to have a more and more detailed knowledge of how our fluids

will be used by our customers in order to promote sale of our products.
Thix led Don to ask whether our capacitor technical {acilities are adequate

or whether equipment additions are necessary.

I agree that we must have a more detailed understanding of capacitor
technology. To get this, we must have available:

1) Capacitor winding facilities $100, 000
2) Capacitor impregnation facilities 10, 000
3) High voltage Schering bridge to test
. the resulting capacitors 5,000
4) Corona inception and extinction
measuring equipment ) 10, 000
5) Accelerated life test equipment 10, 000

We have more or less adequate equipment for items 2, 3 and 4, We have
. had capacitor rolls wound for us by Electric Utilities. This has enabled
us to start to get the desired information. We could decide to purchase
items 1 and 5. Each of the above five areas present many complex prob-
lems which take time and capable, experienced manpower to master. It
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is risky to asaume that we can master all five of these areas in time to
achieve our objective. We certainly cannot do it without adding at least
one technical and one non-technical man to our group even if we buy the

equipment.

.

This leads me to propose that we should try to work closely with an es-
tabli ufacturer to take advantage of his existing equip-

ment and competence in the five areas mentioned. The organization
chosen should be:

1) Highly competent technically

2) Trustworthy and cooperative

3) Located close to St. Louis if possible

4} One that will foster our business objectives.

It would be ideal if we could work with G. E. on this basis. However,
they are dedicated to a ''do it yourself' policy. They are succeeding
well enough at it that they probably would not be receptive., Two other

t/z possibilities would be Electric Utilities and Cornel Dubillier. Both of
these would probably be receptive. I recommend that we explore the
possibility of this approach to our problem., -

-

We should also have a policy on how we will use any technical advances
made through this program. In the past, we have only considered giving
such results to our Aroclor customers as a free present to keep them

happy. We should consider whether or not there is any more profitably
way to use the results of our research. Perhaps we should have a joint

manufacturing agreement with the organization we work with on testing

our research developments.

We expect Mr, Bill Robinson of Cornel Dubillier to visit us on Decem-
ber 12. We need to clarify our thinking on the points raised in this memo.
This is particularly true since Mr. Robinson has expressed a willingness
to do testing work up through and including capacitor life tests on mater-
ials we recommend.

We will arrange a meeting including you, Paul Benignus, Don Olson and
me for early next week to discuss thu situation and decide on a recom-

mended course of action.
C?‘ - T L,\/‘\{/é\

R. H. Munch
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THE PCB-POLLUTION PROBLEM
January 21 and 22, 1970
St. Louls Meeting With General Electric Co.

OENERAL ELECTRIC REPRESENTATIVES:

Mr. Bdward L., Raab, GE Pittsfield, Mass., representing all GE
locations

Mr. H., Gerade, GE toxlcological consultant

Dr. K. Murphy, GB Schenectady, New York, Environmental
Pollution Control

MONSANTO REPRESENTATIVES:

H. S. Bergen, D, A. Olson, BE. P, Wheeler, Dr, W. R. Richard,
Dr. R. H. Munch, Dr. R. Keller, Dr. S. Tucker, W. B. Papageorge,
J. G. Bryant, P. G. Benignus

A. Presentation and Discussion of Published Articles About Chlorinated
Aromatic Hydrocarbon Insecticldes, {DDI e¥c.] and PUEs

Mr., Wheeler presented to Mr. Raab a booklet containing most of the
pertinent publications, to date, and indicated that additioral
articles will appear shortly.

He mentioned that manufacturers of DDT and chlorinated aromatic
hydrocarbon insecticidea will tend to emphasiza the finding and
interfearence of PCBs as the Government hearings limiting or
banning use of the insecticidea are held.

This lead GE to seek understanding of the scope, reproducibility,
reliability and validity of the analytical procedures used by
various investigators who reported finding PCB 1in concentrations
as low aa parts per billion,

B. The Analytical Procedures

Drs. Kell=r and Tucker presented detalls of Monsanto's GILC - Mass
Spectrometric analytical capability and apparatus, as portrayed
in Table 1, The sophistication of our analytical capability was
emphasized to assure that our approach is the ultimate and is not
surpassed. On this basis our views of the validity of results
given in various publications are indicated in the attachments

to Table 1.

General Electric were impressed and completely satisfied with the
scope of our analytical capability and work.
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Bicdegradeabi lity of PCBs

Mr. Wheeler related that while Aroclor 1254 and 1260 are being
found, especially in aquatic environment, the lower chlorinated
biphenyls are not being observed, It 13 anticipated that the
lower chlorinated members may be largely bilodegradeable,

Drs, Richard, Keller and Tucker discussed blodegradeability
studlies by Monsanto at Ruabon and elsewhere,

These astudles appear preliminary and not conclusive, Much more
needs to be done in this area to allow GE to draw conclusions.

Since the literature indicates that trichlorobanzene and tri-
tetrachlorobenzene are not susceptible to biodegradation, GE

are intrigued with the absence of reports about finding these
materials in the environment., The obviocus implication is that
since these materials are used with the higher chlorinated PCRs
found -~ the source of the latter 1s not from dielectric fluids.
However, it was reasoned that chlorobenzenes may not remain due

to their relatively higher vapor pressure or may not be found

to date because they have not yet hbeen zerced in to the analytical

spectrum,

Status or'Aroclor Studies At Industrial Blo-Test, Table 2,

In essence results reported by Mr. Wheeler on chronic animal
toxicity tests andi animal reproducibility studies underway are
not as favorable as we had hoped or anticipated. Particularly
alarming 1s avidence of affact on hatchability and production
of thin egg shells regards white leghorn chickens., The atudies
involved Aroclor 1242, 1254 and 1250, Soms of the studies will
ba repeated to arrive at batter conclusions,

The Location of Askarel Transformers, Table 3.

Messrs, Raab and Benignus formulated Table 3 to portray the use
and locations of askarel transformera throughout industry and our
commerclial and residential areas,

On discussing these askarel transformer applications Mr, Raab wasa
most impelling and forceful about the non-replaceabllity of
tranaformer askarel fluid and the critical or essential use and
need for askarel transformers, which have safety from fire as
their outstanding virtue. Wwithout dwelling on detaills and instead
carried to the ultimate, the concensus 1s that without availability
of askarel transformers large clties like New York would be shut
down with no power. Certain industries that rely mainly on
askarel transformers would go down with no power. Without Aroclor
capacitors most of the lights across our country would go out

and motors in air conditioners and many indusatrial applications
would not run.
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Frankly, no one could think of a sultable replacement for
transformer askarel fluid. PFortunately, Aroelor 1242 with
promise about biodegradeability 13 used in most all of the
Aroclor type capaocitors, Moreover, possible favorable iLscmer
rearrangements are foreseen in thes case of Aroclor 1242,

Need to control, accumulate and properly dispose of scrap
askarels is unquestionable in light of the PCB pollution problem,
and essential toward maintaining the uase of askarel dielectrics.
At GE alone apparatus in which askarel fluid 1s used represents
100 million dollars annually. About 60% is in the capacitor
area and 40% represents transformers.

GE requestad and we were pleased to give Dr, Murphy their
Environmental Control man, a list of all GgE and other locations
recelving Pyrancl shipments in 1969. This amounts to about 16
million pounds of askarel fluids with economiec worth of near
2.5 million dollara. This listing included 244 different
locations of which 115 were GE plants and service shops
scattered throughout our country.

Of course in addition to dielectric use in hermetically sealed
capacitors and transformers major amounts of PCBs are used
as Plasticizers, Industrial Hydraullc Fluids and Heat-Tranafar

media,

Environmental Sources of PCBs From Dielectric Applications

1. Spills
Disposal of waste
Ultimate disposal of product -- for failed apparatus

vVentilation of operation for employe protection

2

3

4

5. Waste from containers

£. Pield on service fallures
7

Repalr and return apparatus "szrvice shops"

Considerations of Degradation Disposals

1. PCBs up to and including 3 chlorine atoms appear bilodegrade-
able in preliminary laboratory work,

2. Thus far there 13 no evidence that higher chlorinated
biphenyls will biodegrade,
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3. According to the literature TCB and TTCB blodegrade at a
very slow rate,

4, Chemical, catalytic breakdown-would probably require high
temperatures,

S, Incineration will require 800°C. and S second sojourn time.
HC1l scrubbing would be required,

Estimated Annual Amounts of Contamlinated and Scrap PCBs FProm
The Electrical Industry

1. Prom The Transformer Industry:

a) 1In plant and field spills are small and controllable
with adsorbents, which should be incinerated.

b) Near 2 million pounds a year of transformer askarels
are sold to service and repair shops. These people do
not manufacture new transformers, although on occasion
they may 111 new transformers sent into the rield
without fluid. As thess service shops are devoted
primarily to repairing faulty tranaformers, we can assume
that as much as 1.0 million pounds annually of "scrap"
is generated., Most of this has been dumped or disposed

of in streams,

¢) We estimate that probably 150,000 pounds of this is
arced beyond reworklng and needs to ba incinerated,
The remainder may be reworkable by distillation.

2. Prom The Capacltor Industry:

a) Collectable waste from normal capacitor impregnation
operations amounts to about 850,000 pounds annually.
Moat of this should be reworkable via simple take-aover
‘distillation.

b) Scrap, badly contaminated with polypropylene, epoxides,
solvents, oil, greasa and "Junk" 13 generated at not
over 50,000 pounda a year. This material should be
incinerated, along with the 150,000 pounds of scrap rrom

transformers,

¢} Power capacitors are designed to last over 30 years.
Modern motor runs may laat 10 years and the amall lighting
ballast usually last not over 10 yzars,.

Eventually and cumulatively there 1as a large potential
of fleld~failed capacitors. Fortunately Aroclor 1242
has been uded almost exclusively since about 1950,
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The failed units are disposed of in industrial dumps,

In case of ballasts the Aroclor capacitor along with

the transformer imbedded in asphalt or encapsulated

in epoxy resin, all encased 1n a metal box are discardaed
as a unit, This is emphasized to indicate that
incineration of such apparatus is not applicable.

From Contaliners:

Most askarel moves in bulk, tank cars or tank wagons, which
do not present a problem, '

It is questionable that drum shipmenta may present a problem.
The drums can be used for returning scrap.

Monsanto's Program To Handle Scrap

1.

GE asked what 18 Monsanto's plan about reclamation of scrap
PCB from QE plants, 3ervice shops, utilities, industrial users,
commercial users, etc.?

what is our view about a "Buy-Back" arrangement?

What arrangements will Monsanto make for incineration? Disposal
in suitable land-f111s8? Reclamation by diatillation at
Monsanto?

To date Monsanto's posture 1is:

a) We have *aken '""good quality'" scrap from GE's capacitar
plant at Hudson Falls and had 1t reworked by simple
flltration at FPindett., This Pindett arrangement is not
practical nor economical, We paid GE 1 ¢/1b, for this
“quite good" Aroclor, plus 1.9 4/1b. freight, Pindett
charged 2.1 ¢ to filter this material, making our cost

5 ¢/1b.

b) 130,000 pounds of somewhat lower quality scrap from
Westinghouse capacitor plant has accumulated at Findett
for lack of distillation equlpment,

¢} Scrap from GE!'s Ft, Edward plant appears to need
reprocessing by distillation.

d) About ¥ million pounds of "bad scrap” from GE Hudson
‘Falls, has been dlsposed to a land-fill in New Jersey.
Monsanto paid half of the frelght cost.

e) A car load of scrap tranaformer askarel from Westinghouse,
South Boston, Virginia is being sent to W, G. Krummrich '
for reprocessing,
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) We advised Westinghouse, Sharon to incinerate 12,000
gallons of oil contamipated askarel,

g) We talked with Sangamo, Picken, S. C. and strongly
urged them to discontinue present disposal.

The above "take-back'' arrangements have been made on an
indlvidual and experimental basls. We have no fixed "buy-
back" arrangement, regards answering GE‘s question.

We have no established process for reclaiming either
capacitor or transformer 3crap.

we have no incinerator for disposal of totally unreclaimable
material. ’

To date snd for the foreaeeable future our only effective
dispesal 18 o a land-fill. While this 1s not desireable,
1t 1s better than indiscriminate dumping.

Transformer Askarel Blends Discussed With GE. Table 4.

Table 4 lists the transformer askarel blends reviewed with GE,

GE Rome has discontinued use of Blend A due to combustibllity
of arc formed gas, PFor this same reason, as dictated by
thelir legal people they will not use Blend B.

Today both GE, Pittsfleld, Mass., and Rome, Ga. use Blend
¢ (Pyranol Al13B3B), which they mix themaelves,

Blend D optimizes the Aroclor concentration in conformance
with GE's requirements for non-combustibility of the

arc formed gas and with the pour point requirements,

The price 1s 1in direct conformance with our previous
quotation for Aroclor 1242, when GE was using this at

a concentration of 80% by weight.
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6. PCBs have been brought into hearings proposing restrictions
or elimination of DDT, PCHI.

7. As manufacturer of PCHI's fight for their life, attention
wlll be directed to PCBs.

8. To our knowledge PCBs are not being found in terrestrial birds
or animals, but DDT and PCHI'S are [found.

9. PCBs are not being found in the eco system without the presence
of DDT or PCHI's.

10. PCHI's residue are found without PCBs.

11. We have no evidence that anyone has found lower PCBs except
that Dutch researchers found PCBas in roaches.

12, There i3 no evidence of natural sources of PCBs nor any source
other than industrially produced and used,

13. PCBs in a single dose have-a low order of acute toxicity and
are no significant problem to rats, dogs, chickens, fish and

humans,

14, Based on six months of chronic studies in rats and dogs some
PCBs are "moderately" toxlic and more so than DDT, but less
toxic than some of the other chlorinated hydrocarbon
insecticides,

15. Some Png affect rat reproduction, (10 ppm, apparent no effect
levels), .

15. Some. PCBs affect leghorn chicken reproduction (100 ppm.).
PCBs have no affect level for chickens, estimated 10 ppm.

17. Some environmentallsts are claiming that the PCBs 'pose a
threat to humans, are so "philosophizing" in publications.

18, One published page indicates that PCBs are as bad (or worse)
than DOT in microscmal enzyme effect. What 1s significant?
Since many chemical compounds react similarly!

19, Human experience in production of PCBs and their use has been
favorable, Less than 20 instances of l1lllness known to Monsanto
Company since 1940-45, Proper precautions were not always

followed.

20. GE Company's use of PCBSs as dielectric fluids, has been
extremely favorable without illness throughout 40 years.

jonsanto Company 13 convinced that analytical techniques and
datz from scme laboratories 1investigating PCBs are reliable
and that conclusions being formulated are valid,

)
$md
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Monsanto Company has nct run duplicate analysis on samples
reported in the literature,

L. Vvnhat GE Desires

1.

GE seeks that Monsanto take no precipitous reaction to the
PCB problem that would result in withdrawing supply of Arocler
1254 or 1260 to GE.

The consensus 1s that no sultable replacement for transformer
askarel fluld 13 foreseen,

In event of development of a sultable fire-resistant fluig
replacement for askarel, Mr. Raab emphasized that a minimum
of 2 years testing work would be required before commercial
use could be adopted. .

In reply to Monsanto's legal question whether with continued
use of Aroclor 1254 and 1250 GE would assume sole and completa
1iability -- Mr. Raab answared, No! To subatantiats his
reply, Mr, Raab citaed case examples involving GE where

damages were sought and collected, even though CE was only

the third party. He further stated that any arrangement
seeking to delegate and confine 11ability to GE relative

to the PCB problem would be worthless,

GE seek3 to know the magnitude and time of Aroclor price
increase tha< would result if Monsanto discontinues sale of
Aroclor for non-electrical uses, or if pollution control
expanses warrant a price increase (as anticipated),

GE seeks to send a letter to their plants and service shops
and major users of transformer askarel, such as the
utilities giving notice of the PCB problem and guidance
about the most sultable controls,

In the case of GE service shops scattered throughout our
country it is unrealistic that these people would assume
any expense to return scrap to Monsanto.

The ﬁinimum we can expect 13 that Monsanto pay the freight
charges, and reimburse for a suitable container to aveid
additional and excessive contamination,

This emphasizes need for Monsanto to have an effective
reclaiming process. Otherwise, the best we can expect from
service shops and many other users 13 to continue to dump
in a land-fi1ll and stop discarding into the sewers,
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P. G. Benignus
January 26, 1370
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GE realizes that Monsanto is caught between the explosiveness
of arc-formed gasses problem and on the other hand the pCR
polluticn problem. Realizing possible unfavorable sutcome of
the arc-formed gas problem, GE desires to withhold tha pcp
problem from involvement at NEMA, ASTM, IEEE, EEI and ASIA

at this time, (making it an industry-wide problem) pending
better in-depth understanding of the PCB problem.

GE strongly seeks to continue manufacture of askarel type
transformers, because in many appllcations this apparatus
cannot be replaced with mineral oll nor open dry, nor seal

gas dry type units.

Mineral oll burns, Open dry accumulates dust, 1int, moilsture
and can then fail with explosion and burning. Sealed gas

dry types are very expensive, s3pace consuming and very
difficult to maintalin sealed.

Transformer design and application 1la governed by National
Electriec Code, by local bullding codes, Plire Underwriters,
NEMA, IEEE, ASTM, IEC, ASA, Insurance companies and othars.
Because of the diversity of organizations involved a directive
to discontinue askarel transformer manufacture would assume

nighly complex proportions,
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III.

Iv.

VIII.

IX.

THE PCB-POLLUTION PROBLEM
SUMMARY OF JANUARY 21 AND 22, 1970
ST. LOUIS MEETINGC WITH GENERAL ELECTRIC CCMPANY

Monsanto has highly sophistlcatad capability, not surpassed
by others to detect PCBs in the parts per billion range.

Aroclor 1254 and 1250 are being found, especlally in aquatic
environment. Aroclor 1242 and lower chlorinated PCBs are not

being observed,

Studies are underway to better define the poassible biodegrade-
ability of lower chlorinated PCBs.

Iiterature citations indicete that tri and tetra chlorobenzene
do not biodegrade, however, they are not being identified in
the environment.

PCBs have been brought into hearings proposing restrictions
or elimination of DDT and other chlorinated hydrocarbon
ingecticides, PCBs are incriminated by association subject

to rechecking.

Due to combustibility of are-formed gas, GE will not use Aroclor
1242 nor any blend with less than near a 1 to 'l ratio of
chlorine to hydrogen, [or tranaformers, This Judgement 1a

based on GE legal people citations of precedent court actions
assigning liabllity against GE for transformer accldents.

As no suiltable replacement for gE's transformer Pyrancl blends
are foreseean, GR seeks that Monsanto take no precipitous
reaction to the PCB problem that would result in with wing
supply of Aroclor 1254 or 1260 to GB.

In reply to Monsanto's legal question whether with continued
use of Aroclor 1254 and 1260, GE would assume sole and
complete liability -- thelr spokesman answered No! He clted
legal case examples to substantlate his response.

GE strongly seeks to continue manufacture of askarel type
tranaformers becsuse in many applications this apparatus cannot
be replaced. with mineral oll types, nor with open or sealed

dry types.
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X. GE urges control of the PCB problem through accumulation and
proper disposal of "scrap”, Incineration, distillation,
catalytic and blo breakdown are to be investigated by
Monsanto.

XI. At the present time, land-fills continue as oul sole disposal
for arced or "poor quality" transformer askarels,.

P. G. Benignus
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DISTRIBUTION LIST - FFUNCTIONAL FLUIDS

ARGENTINA - G. 3. Corley MEXICO ~ Mexico City
J. C. Pando L. Ysasi
H. Bravo
G, Sillva

BARBADOS ~ J.A,.K. Archer
M. Medina (C%B)

BOLIVIA - E. Zbinden
Monterrez

BRAZIL - J. F. Valente A. G, Villareal

A. Orsovay
PARAGUAY - S,A.C. Manuel Ferreira

CHILE - J. Brelt
G. Johannsen PERU - H,., Pantigoso

B, Gonzales

COLOMBIA -~ V, Zaretsky
D. Hernandez PUERTO RICO -~ Dr. R. P, Pernandez

C. Iregui
*CENTRAL AMERICA -~ M. Caceres
+DANAMA - R, Miro S.A,

SURINAM - H., J. de Vries

*COSTA RICA - M. Silesky TRINIDAD - C. A, Rodriquez
*HONDURAS ~ 0. Benavides
NICARAGUA - C., Rivas UI{UGUAY - B, Bernat:

VENEZUELA - H, H, Schlaubitz

*Send their copiles
J. Navarro

via M. Caceres.

DOMINICAN REPUBLIC - J. Roque
' NEW YORK -~ M., Maginnis

ECUADOR - Guayaquil
A. Speck

R. Arosemana. i

Quito
E. Lucio

EL SALVADOR - H, Mendoza
QUATIMALA - J, Mansylla
HAITI - V. Wynn

JAMAICA - E. Perez, Puerto Rico
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F.J. Camargo/C., Paton-St. Louls J. E. Tuckecr-3t. Louls
N. J. Komper-3t. Louls
October 1, 1971 bec: W. B. Papageorge-B2SK
J.J, Roder-B23Q
POLYCHLOHINATED BIPHLWYL PRODUCTS P.0. Benignus-B2SH
D. R. Pogue-p2sJ
W. S. Clark-B3NE

Sece Diustribution List T. L. Gossage-n23L

Tho publlc concern over environmental pollutio—~ due to
PCB3 countinues in U.S.A. and kurope. Tha public and
governmental apgenclies are becomding increasingly concered
with the levels of PCL found in fish, eggs and pouvltry.
In fect therc have been several ccilzures of eggs and
turkeys made by U.S,D.A. in the past several months.

llere 1o a gtatus report by country:

1. U.S.A. and Canada

Monaanto hos voluntarily banned sales of PCB for
011 apwplicaticiio except diclcetrics and &4 few

restricted heat transfer asyotems.
2, Vg

lionsanto follows the same voluntary ban as in U,S.A.
3, Sweden

The Swedish Government has banned the import of oll
PCBs and PCLl~-containing products excopt for the
dlcleectriec industry.

4, Holland

e ———— —

A3 the uattached news item shows Holland 18 actively
considering a ban on PCBs. )

5. Germany

Monsantd will attend a meeting on PC3s at the German
Minlstry of Publlic Health in September.
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Please note tiait no Aroclor produat shouw:d be used in

any systen processing or handling rfood ;- related producty,
food wriapping or contat.ier materials, pharmaceuticals,
anlmal feed stuflfo or .cSable witer systema. Labels to
thio effcct will appe4 - on all froclor drums.

You may wonder where this places us with regard to
competition. We thlnic we sre in a stronger position
than Prodelec or Bayer, ete. Vhy?

1. You have had rcplacements for plasticizer PCBa
in your hands for over a ycar. There 1is no sign

that Prodeclec or Bayer have any yet.

2. Our PCO competitors cannot c¢laim this 1s usolely
a Monsanto problem. Bans in UK, and Swedenn and
a propoascd ban in Holland mean European producers have
a problem too., In Japan there ig a clomor for a ban.
A cuntomer will gain little insurance by cwitching
suppllers. ’

3. UN. rcutrictions on PCBs is a rcal possibility at
their meeting which is only about six montha away.

Monsanto 13 pgenulnely interested in preventing ccological
problema {rom 1ts producta. We would rather restrict our
salecs on a voluntary baais and help our customers uace
replacementa than be suddenly legislated out of busincos,
We want to adopt a responsible attitude towards all
countrics, peoples and communities vwhere we operate,

We want no violations of our policles on PCDs anywhere,

The PCB situation has cngaged a lot of the time of higher
Monsanta management, e.¢. John R. Eck of our main Buvard of
Directows and John Mason (former Aunistant General Muanager
of Organic Divicion and now a Croup Director in Monsanto
Industrizl Chemicala Coampany.) We, therefore, ask your
actlve co-operation in putting these policiesiinto olffcot
without delay. If you hava any questions, plecase contact
Frank Ccamargo,

Thanlz you,

P, J. Camargo
: TNGS 008497
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Attached is a list of questions and answers which may be asked of
you by customers receiving our Aroclor-PCDB letter. You can give
verbal answers; no answers should be given in writing, If the
customer asks a question you can't answer or if he wanis zn
answer in writing, then send his questions to me and we will
answer from.here.

We want to avoid any sir,uatior{ where a customer wants to return
fluid. The new reforrr;fxla.tcd products will be available within a
month. We would prefer that the customer use p his curren:
inventory and purchase Pydraul 6254, Pydraul ACA, Pydraul ACA
Winter Grade and Pydraul 540A when available. He will then top

ofi with the new, léd and eventually all Aroclor 1254 and Aroclor 1260
will ke out of hi/?system. We don't want to take fluid tack. Sell
ment.

him the repla

We must bg very positive in our approach with each custome=
relative %0 our decision to climinate the use of Aroclor 1254 and
Aroclef 1260 in our Pydraul products. We (your customer and
Monsanto) are not interested in using a product which may cresent
a problem to vur eaviromucat, We certainly have no reassa w0

be defensive or apologcfic about making this change. The decision
to change makes good sensc¢ and our customers should commangd us,
not criticize our actions., No are¢ has forced us to make tizls
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chanse. We ave done it to keep our customers out of possible
{ey should appreciate our effort, and stay with us as

2 custom£r on the reformulated Pydrauls. To make this chanze
has cos{ us research monies and time. Fortunately, we possess
tac technical skills to make a change in our formulations without
aliccting the performance of products. Be positive, Take the
offense. Don't let a customer or competitor intimidate you. I
doubt if cur competitors know whether their product could present
a problem to our environment. You might ask your customer

if he has ever asked Houghton or Stauffer, Carbine, etc. about the

trouble.

effects of thar products.

We should also recognize (point this out to your customer) we
must clean-up. The Chcmical Week article gives him an idea
of laws in eifect in his state. Read this yourself. Be familiar
with the data on each stale in which your customers are locatad.

Use this in your discussions.

We have no replacement products for Aroclor 1254 and Aroclor 1260,

We will continue to make these products; however, customers
will have to use their own judgement on continued use.

We can't afford to lose one dollar of business. Qur attitude in
discussing this subject with our customer will be the decicding
factor in our success or failure in retaining all our present

business. GCood luck.

(We have also attached a copy of the letter sent to transiormex

customers. )}

N. T. Johason

1b
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POSSIBLI CUSTOMIR QUESTIONS ON PCHe

PUBLICITY
./"
. T , /
Question 1 g /
VA

What'articles have appegred on the PCB protlem?

Will you send me copj?s? :
7/ B

Answer:

.

In the U.S., newdpaper articles have appeared in the Sen Trancisco

Chronicie on Féb. 24, 1669, the San Francisco Examiner on

Feb. 25, 1989, and the Hart{ford Timcs on Aug. 3, 1969. Numerous
articles woe generated Ly the Wisconsin DD Hearings' in .
May, 1969. At the hearings, witnesscs discussed the probhlem

of PCDs as “iuterfering substances' in their search for DDT in

the environment. PCBs, they said, produced peaks on a gas
chromaiogradh similar ¢ the peaks produced by DDT. In o czsc
woes PC3 indicted at the Viisconsin hearings.

Copics of the articles will be mace availabdle on request. Regional
managers should contact E. V. John, Public Relations Manzger
Organic Chemicals Divicion, in St. Louls and coupics will be Zoyr-
wurded to the customer throuph the regional monager's office.

in addition to the newspaper avticles mentioned above, there have
At the tinme of the San Francisco Chraoricle
radios mn the San Francisco wrea wlzo

the sports caitor of the Hartierd

been radio broadeasts.
anag Xxaminer articles,
carried the sitory. Lo Auygust,
syndicated a radio broadcast on the subject of PCBz, cni3

Tines
in Dce., 1969, the Cunadian Broadcasting Co. (rudio) carried an
mterview they taped with o mermber of our me dical duparunent.,

> Ce Ay )
Waldsuion o
—_—

Yere Monsnate's Aroclors specifically mentioned in these
“rvicles?
17 50, wiich ones?

- TNGS Q008685
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Aaswer L ’/__.——-"—_'—
S s

Aouns.auto's Aroclovs were moenticned in some of lne criicias ool
only in the San Franzisco Chreonicle story in Toeb., 1949, was
Aroclor 1262 speciflically meniioned by nwmnter. [n several of sic
articles, Monsanto was also identified as the sole U. 5. produras
of polychlorinated biphenyls, 1narxeted under the tridename of

Aroclor.
Juestion 3
What did the articles on the PCL problem say?

Answer
Since the outscet of the "PCD problem!, when the first article
appeared in the U.S. press in Feb., 1769, the whole question has
been ciosely interwoven with the question of DDT as a possible
environmental contaminant.

’

The San Francisco Chronicle artilc‘le carried a headline, A
Menacing New Pollutant. ' “In raiher sensational style, it identified
PCB a3 a threat to birds,é:nd humans, highly toxic in & gaseous
state and related to knox‘{:i cancer-causers. PCB presence in the

environment is rising swifily, the articie stated.
;
called PCB a 'plastic poilutant in the Bay
' This article callead PCD an "alarmuing''
utant that is playing a role in the declining percegrive
1

The Examiner artic
wngd Motnerst Milk
rew cnemical po

Yy . . .
—ewCSt

lalcon populaiioN, has Leen found in mothers! milk, and is the

arddition to a ¥rowing list of chemicals in the occean~--- the newest
symplom o/man's chemical invasion of the occan. 't .
Tacse wwo articles quoted Dr. Rolert Risebroupgh, o rescarcher

@t the Institute of Marine Resources in the Uaivereity of California's

Department of Nutritional Scieniists, on the detrimental eifcces

ol PCBs. Later Dr. Risebrouzh sald he had been misqucied in
somle newspaper stories.
PVERE

. * . . “ .
Y ./'4‘..1._.'".. .. AL T A A

Thwe Tlartfors Tiraes  wlory ¢ozine d

Luss senswtional tnan the San Frincisou article s, L
tweeount of PCLs being found in the enviromment aad the siedics
wadte T weaey 1o determine their biological eifects. “nis arvicle,
-ays Dr. Risclroush, tends o clear PCB of blanwe.
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Articles genvrated by tne Wizcenzin DDT hearlinzs wenarsd
discussed PCB as un interiering sudstance discoverced in s

<
scarcn for DDT in the vavirontaent.  Dr. Kisebrougn zaid at wic

Learings that there wes no Proor at the morasnL teel 2C
caa cause thin eggsheils, one of lae phenomeacn

thot he had discovered in studying the declining sopulation of the /
percgrine f[aicon. Py

LEGIEISLATION : ,
Quesntion 1
Arc there any Foederal/State/local luws under which the use or”
discharge of Aroclors could e prohibited?

Answer .

No existing Federal, State, or local laws prohibit the ¢ischarge
of Lroclors. However, in a number of states the basic water

pollution control legisiation iz so broad that state agencies can
prokibit chemicals, deemed necessary, {rom bLeing discharged.

Is the DDl and the PCE problem rclated?

Answoer-
—e e S

We are nol a manufacturer of NDT or other chlorinated hydrocarion
pesticiae angl, therefore, have no knowledge oi the sericusness of

tise charges agamnst DDT other than what has been 5o widely publicized
on TV, in the press and in technical journals., To the eoxtent that

botlh DDT and PCB are chlorinated hydrocarbons, then thore is =
similarity. They are sufficicently dillerent in their chemiczl =u
nowever, that it would be entircly wrong to assuime taar bsta bahave
in the same way in the environment. There is anoti.:v ar

obvious (iffercance. DDT and other chlorinated hydrucarboa pesiiciics

3 e

were specifically designed fer a job that obviousiy liids to el
Leing scatlered in wide sprezd fashion across Lhe countrysice.
Rain, kirds, wind, insects {urcther scatler these pesticides ln oan
unccarrollable manner. PCEBs arc nol uscd in taisvushisn zna

i
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Momsanto kas never sougiii Lo nrowmicte this, Thio, weo brilcwe, -s
an imipertant distinction that suould nct be overizoxed i DDT ans
PCB are linked as a comtmen peliiutant ol the environmnmesi., To
our knowledga PCBs have never beern identified in the zhszirce

ol DIET or other chlorirated nydrocarvon pesiicide:.

Question 3

Could it bc PCDB that's causing the environmental proulems
and not DDT?

Answer:

We believe that prescnt-day GLC and mass spcctroinetric techniques
arc suificiecntly accurate to be able to differcatiate beiweer DDT,
rclated pesticides, their metabolites and PCE.

Question 4

What authoriiy do Stale and lucal govcrmnans have in bamung/
controlling the use of PCBs. :

Anawer:

They do have authority to ban or control use of any substances
they consider harmiul.

EFFLUEN'T AND ITS CONTROL

Quostion 1

Fow do I dispose of Aroclor 1¢54/1260, etc. cffluent from my

nlant?
Answer:

We would suggest colicctng all process cffludnt, cguipment washings,
tank or drum washings and then regulerly taking to the acarest

toxic rnaterials durnp.  You may also be able to use a sanitary lang-

{111 if vermits are issued for this in your locality. Wo den't

recommaend {eeding this matericel to lecal sewage treatmoant piants or ’

taking out to sca in drums for dumping. These methods do not /

TNGS 008688

STLCOPCB4024909
WATER_PCB-SD0000043025



solve the problemn of contwimnation. We ore ssLsiin:

disposal of these matarials by incineraiion na:l
Qur work in these arcas has not yel reached .he Sk wi
we can offer practical suggesiiong, Itis ol inv-vest to nen_,

hawever, that rescearch is underway fo [iad calalyses to ol

DDT scli-destrucuve. The possibiiity exisis thit we coul?
find catalysts that would destroy PCBs in sctiling taniks cen-
structed to catch all your cifluenats. ‘.'

Question 2

Can I test my eflluent to sce if my effluent has no Aroclor 1234,

. cte. ?

Answer:
Yes. Analvticel eeviamest—y available thac can do this
CIc proper technique is used. The basis of the method

is GLC or gas liquid chromatograpiy. Arc you or anyonc

in your’ company [amiliar with this? Do you have GLC
eguipment? I you do, we can send you a descrioticn of

a method that could identily PCB. [ not, there may be

a googd analytical testing laboratory in the vicinity where ycu
could send samples and rely on the results if you want to test

ycur cifluent.

Question 3

Wlat is a "safe'" PCD level for cfflucnt leaving my plant?

Answer:

Ag our letler points out, parts per million (pprm; and pasts
pcr billion {ppb) have been mentioned in the published arucles,
There is still a2 lot of dcubt as to how absolute any quoted
values are. - To bring this into the realms of reality, this
definitién.df'ppm and pplb may help clarily things.

To give you a practiczl example, the escape @i one-iwo zrallens
g 4 : 5

per day could lead tf samiples in a stream beside the plont
showing-10-50 ppb-on analysis.

TNGS 008689

STLCOPCB4024910
WATER_PCB-SD0000043026



Querstion -

You must have guite 2 coutrol problem ai your Sioi.-a:

would think Mornsanto's Arocler pizats cre f.. iz, or
poHulers--how 2re you handling control?
finswer: .
The Aroclor products wo mulke to sell al o profit, sc ccomzrmies /
dictate maximum housekeeping, minimum losces. TiL arcelo.s ‘
process is a 'dry process'' or clo>-cd system, .
;
Question 5 .
—————— - /

llow (locs Mon:..mto think Aroclors can gt into tiae c.‘.vxro T
and cause so mwuch pollution?

Answe

Disposal, leakage [rem systems using it, spills, cte.

Question 6

If I analyze my ellluent stream and iind oo theve, how do L
xrow it ¢idn't come [rom air-bhorre containiaziiosn or wes
present in the process water that I pump fron the XVZ

river into my plant?

Answer:

Analyze water entering your plant and compare. Tuere is o
t

mecthod available {or sainpling air.

Quesztion 7

You seern to think from the tone of your letier that the scurce
oi pollution is from cifluent disposal into streams. Ity
process, Aroclor 1234, 1160, cte. vapors escapa. UWihat pre-
cautions can I take to prevent () emnloyee pooisiems and

(L) escape of vapors o the atmosphe s ¥,
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Question 2%

What's the diffcrence belween @ cnlorinated biun syl oz

——

- 2
a terphanyl?
Linswar:

A lerpaenyl has (hree benzenes linked tozetiier and vishenyl
only two. They arc, therclore, similar but diticrent, just
as aphthalene is difierunt [rom bzazene.

Question 3=

Why should PCB be an caviroamecental contunmiinant aad crhlorinoied
terphenyls not?

Answer:

1 don't think there is any positive answer on this and [ can't

give you any theories. However, 1 would cmphasize tzat nct

all PCRBs appear to be contaminants. Those such as Aroclor 1221,
1232, and 1242 haven't been iderntified in marine, aguatic and wildlile
environments. Chlorinated terphenyls - at least those macde

by Monsanto - have not Leen identified in the environment cidior.

Question 4

/
Since you sell other PCBs beside Aroclor 12454 and 1260, /’
why arc they not found in the cnvironment? . /
Answer: .

One rcason could be that they biodegrade and hence never build
up to a level where they can ke labelled persisient contaminarzs.
Therefore, although you woula iind it in an efilucni strecrn if
you analyzed it just aiter you pcured PCDB into i, its absence
when a river, for example, is analyzed dowastream 2t a later
dete would indicate degracdation by bLacterial.oranisms.
We are actively working on this aspect of bioedegradability
in our laboratories at this time. Resclts of this type cf
work won't corme to kand guickly but our preliminziy work
on 2CBs of less than 54% chlorine looks promising.
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2 oveur penddion o hs T

TR0 EANSL

Is the rcason [or ot raws
for approval of Lreclors 5140 dua

No.
Question 9 .

Voaalts the prouvicin wn?

Arnower: N
We are bringing a new solid Aroclor plahl on=szirvam in
the next Lwo-three moniitz.  Wa waal L0 melke sure tLsraduee s
tie samec fuality Arociur 5400 we useg in our Jucding
csiuaics for the FDA. Once we're sure that’s O K. -- and we
Send it will bo--thon owe ' Lol the putition aloving agoeln Lo
: o agein Loz
T DA clecaraances co liice talnt. )
Question 10 /
# Arcclor 53400 is nor gorng Lo oo cotunined? /
) .

4

Ve nave no reasaa o thiali the twe Lthings ars reiiied. .:ooolor Z.-
= noy chemicedly o PCH. Tae delay resulied lrom tae oo

[¥N

o tct up certalbn analyviice irerlsas to sawlisiy DAL Unls
iavoived analytival Instrumenaolics and 13 being comploied ot .

Itis my understanding we slino o resnuamil our Leiiilon all il
T

Lawe.

I parsoazally don't know il cuwid

CON'TANIIRS

fe e VIl
- . et P e i A T averan N
[ --\-‘/.4 Lal WA, R ) S SRS SRS BRI DT VS
- 1 ‘ . T el
. DR, s :‘L- - N
.. v .
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viverr o fudlcellon olicr vlis e,

Ilook for replucemuent fer Asoclor 1231/

~ee.

SnEveer T

dunik enly you can decide this, How easy would thie Lz Zor

voua? Do you have acy other repiluceinent product i myiad !

Zoos Monsanto have réplaceriacnt produces {or Aroclior 123
zncd 12607

Ansveer:

fis you <n3w, we have over eijuly gplasticlzers in our line ond

tiere's guite a Biv of product laterplay so it is nossicle that
theoe is anolher produact im our iiae thavnigle resizee Shena.
?

Wi gin o you ueex? DPurhinins we coulsl look v thease

--"‘IA— [T “- - . e Y. Tl .
L BIIOTS 1 LT Dl Gl Ll Dace ol

i've ger iy wita me.

» e

The s tion on

L

Is Mionsanto working on reslacaments Jor Avoclor 123

and 12607 . ,

LLaIEN T
————

Those reseirch feliows arc crwavs busy on things ilke oo,

Tar A

E G I2L0 e (oA

76 somie weonle Arvoclorvr
quite zpart {rom prescal pueticlly oo PCE. LArocuur iz

I loirly voleie.,  Zor (lurs 200 0s very visvown o 7GR Iodl.

Lide sealionts,

e Lingle. ‘For pot
Seopie In 50 Loul: nove jusi seal ws o

DoV LTlier

rothan Aroclor 1.0 fn poiy -l s aes L,
. ! . N

Lyie tiere’s sometidac here for you o losio Ll Lot
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BCC: P. (. BENIGNUS
D. A. OLSON

Jady 7, 1970

Mr, Jene Lewis
P, R, Mallory Company
¥aynesboro, Tennossse

Dear Gsnet

I apologize for the delay, but arter further truvel
and a long holiday weskend I am finally sending you
ny comments regarding the control and disposal of
Aroclors.

X apprcoia»ad the time you and your colleagues were
able to spend with Randy Graham and me and I was
pleased I had the opportunity to tour your plant,
since this gave ms a better understanding of your.

ovaerall problem.

Gene, of all the plants I personally toured, yours
had the biggest challenge to reach the objectives we
are striving for. I tell you this not to embaress
you but, hopefully, to give you some feel for the
magnitude of the problem,

Pirst, let us consider the welfare of your employees.
Aroglors, being chlorinated hydrocarbons, should not
be permitted to exceed 0.5 to 1.0 milligram per cubic
foot of air in the work area. In your operation, in
spite of an opersting ventilation system, the presence

- of Aroclor was noticeable by the blue haze present

and insensitive as I have become, the amount was high
ennough to cause sye irritation widch porauted for -
sseveral hours aftsr the exposuse.

Anotheyr ares of employes sxposure is direot skin oontact
with the liquid Aroclor. Contact should de eliminated
by operating changes or by providins protective gloves
and clothin;

COMPANY
CONFIDENTIAL TRAN 061672

PLAINTIFF'S

EXHIBIT NO, C{
FOR IDENTIFICATION

T RPTR; S“{\S
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To prevent the escspe of PCE!'s to the environment calls
for a level of control and bousekeeping many of us have
never hasen asked to achicve in the past. LEvery effort
must be aada to prevent leakage and spillage. Kainte-
nance must be kept at a very high standard, PMor thoses
arezs where leekage and spills will coccasionally oocour,
catoh pans munt be providod. These pans pust drain to
-. & colleoting basin or be eaptied by responsible ¢ployses

on & saheduled basis.

Kixing of Aroclors with weste water streams should be
avoided since separstion of FC3's froa uater can de
costly. If mixing cannot be avoided, a catch dazin
and settling pond should be providad 0 separate ths
heavy Arvolor froa the watar, :

Tnusable contaminated Aroclor should de disposed by
incineration which assurss ocomplete destruct to
COp, Hp0, and HOl. Any inoineration below cwill
result in vaporization which will contaaingate tha
atmosphore or in partial oxidation which may yisld
aaterials which arse highly toxie, '

T help our custoners with their liquid disposal pro-
bles, we have offearcd to accept for future incinsration
sorep liquid Aroclors shippsd to Foasanto Compary,

Ve .0. Xrumarich Plant, st, I1lincis, Attentioas
Supervisor, Departaent 246. The charge for this dig.
posal is 3¢ por pound of material. This chargs is
tontative pending & comrpletas avaluation of incinsrztion
coats and does not inslude fraight cor container costs.

Contanination of the atmosphere must xl13o be ¢lininated.
A1l handling systens must be cloned whorever poasible.
Fuxes exhaustod from & tank, vesssl, or working area
zust be trapped and collected wning condensers and
entralmont separators,.

Solids contaninated with PCB's pose & groster ochellongs.
Until & proper incinerator is dasigned, we are suggesting
thas disposal be made in an authorizoed, propearly cperated
land 111 away from any water systezs, cse solids
include treatment clays, adaordbing materials used to
oontain spills, rags, windings snd contaliners.

In sunmary, control of PCD's ocan be ashisved with
squipuent engineared to prevent losases and maintained
properly cowled with grod manufacturing practices
hich result in & high standard of bousckeeping.

COMPANY
CONFIDENTIAL o 061673
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B ZF K. Be BUNCH = JFQ
y" D. A. OLSON - DOLSO
'W. 3. PAPAGERGE - ~ WPAPA
Monsanto

ORCGANIC CHEMIZLLS 21V

Monsanto Company

800 N. Lindbergh Boulsverd
- St. Louis. Missauri 83188

Phons: (314} 884-1000

August 6, 1970

Mcs 1016

Since environmental probes for PCB's reflect the presgence of the more
highly chlorinated biphenyl compounds, Honsanto prepared an experi-
mental amount of Aroclor 1242 from which a signifficant portion of the
more tighly chlorinated compounds have been removed,

Thiaz experimental material {s called MCS 1016. The amount you requested
for your capacitor studics is enroute to your attention, delivered at no

charge,

Attached L2 our comprehensive analysis, indicating the propertfies typical
for MCS 1016, The encloased 1ist of Aroclor 1242 properties is for your
convenfience {n comparing these two materials.

The comparison reflects what one would expect after removing a zignifi-
cant amount of the more highly chlorinated biphenyl compounds from

Aroclor 1242,

The excellent resistivity and power factor values given for MCS 1016 do
not reflect a decimal point {a the wrong place, However, Lt iz not to
be misconstrued that the electrical values of MCS 1016 are intrinsically
superior to those obtainable with Aroclor 1242, Both materials attain
these excellent electrical values when highly reffaed by adsorbents.

PLAINTIFF'S

EXHIBIT NO.
FOR IDENTIFICATION

TRAN 092667
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Page 2 August 6, 1970

The electriczl values given for MCS 1016 are not based on a sample from
the storage tank. Instead, they are-bssed on individual anslysis of
about ten samples removed from the drums in which the material was pack-
aged, To account for the good results, we wish to indicate that handling,

sampling, and analytical work on this experimental material was super~
vised by Dr. Ralph Munch in our Research Laboratories, He employed his

recently-developed procedure which encompasses zpecial care required for
the proper analysis of the power factor and resistivity of highly refined

Aroclor,

In light of this careful hnndling'nnd testing at our end, and the wide
sirmultaneous distribution of this material to the capacitor makers, we
have good opportunity for a "round-robin" test of power factor and re-
sistivity, We will appreciate {t 1f you will sample your shipment prompe-
ly and give us your readings of power factor and resistivity,

In any event, the prime purpose of sending the HCS 1016 iz to give you an _
opportunity to run capacitor life tests. Looking ahead, it appears likely

that ve will need to convert to the MCS 1016 type material zs a step in
the direction of helping on the PCB pollution problem.

Thank you for your assistsance,

Very truly yours,

.2 o .
HATE ,4@7/’77//777"%/}’
Paul G, Benignus /

Market Hanager
Di{eiectric Fluids

PGB: PH

Attach,

TRAN (092668
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Reciplients of P, G, Benignus lettar dated August 6, 1970 are as followa:

HMr., Abec Kalstein . Mr, Boyce Whitman
AEROVOX CORPORATION . SANGAHMO ELECTRIC COMPANY
740 Belleville Avenue Pickens, South Carolina

New Bedford, Massachusetts
Hr. Howard Davis

Hr. Kurt Lopes SPRAGUE ELECTRIC COMPANY
CORNELL~DUBILIER North Adams, Hassachusetts
1605 Rodney French Boulevard

New Bedford, Massachusetts Mr. Donald L, HeCla{n

WESTINGHOUSE ELECTRIC CORPORATION

Mr, Ray Clark P, O, Box 341
ELECTRONIC COMPONENTS, INC.' Bloomington, Ind{ana
902 Crescent Avenue

Bridgeport 8, Connecticut Dr. L. HMandelcorn

WESTINGHOUSE RESEARCH

Hr. Robert E. Abbe Beulah Road

GENERAL ELECTRIC COMPANY ’ Churchi{1ll Borough
Capacitor Departmant ’ Pittsburgh, Pennsylvania
John Street

Hudson Falls, New York

¥r. Howard Brown
HERCULES, INC.

P. O, Box 5038
Terre Haute, Tnd{znma

¥r. Ralph Heyers

HC GRAW EDISON IND,’ . . .
Linc Haterials Company :

South Mi{lwvaukee, Wisconsin

Mr, R, B, Vaught {
P. R. MALLORY '
Waynecsboro, Tennessee

HMr. T. Katazanma

HITSUBISHI KONSANTO CHEMICAL COMPANY

C. P2, O. Box 879 :

Tokyo, JAPAN o : .

Hr. C. R. Coleman

HONSANTO CHEMICALS, 1TD.'
Ruabon

Denbighshire

North Wales, UNITED KINGDOM

TRAN 092669
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AROCLOR 1242 (Trichlorobiphenyl)

Specification Properties -

PROPERTY
Visc. at 37,8°C. (ASTM DB88-56)
Specific Gravity at 25/15.5°C.
{ASTM D1810)
Color, APHA
Condition
Acidity, mg. KOH/g.
{ASTM D974, D664)

Pour Point, *C. (ASTM D97-57)
Inorganic Chlorides (ASTM D1821)
Refractive Index at 25°C. (ASTM D1807)
Distillation Range (ASTM D20-56)

*C. corrected for stem and

barometric pressure
Water content {ASTM D1533-60)
Resistivity, 100°C. 500 volts DC

at 0.1 inch gap. (ASTM D1169)
Di-lcetric constant, 100°C.

at 1,000 cycles (ASTM D924-49)
Flash Point, Cleve. open cup

(ASTM D92-57)*
Fire Point*
Sulfates (ASTM D117-31)%
F'ixed Chlorine Content {Carius)*
Specific Heat at 25°C. *

Evaporation at 100°C. for 6 hrs.*

Dielectric strength (ASTM D877-49)
at 25°C., KV min.*

Hydrclyzable Chlorine Compounds,
(ASTM D1820-61) ppm.
chlorides, max.

Thermal Stability (ASTM D1936)
ppm. chlorides, max.

Coefficient of Thermal Expansion*
({ASTM D1903)

September 27, 1962

TYPICAL

82 - 92 seconds Saybolt Universal

1.381 - 1.392
50 max.
Clear

0.01 max.

-14 or lower
0.05 ppm. max.
1,620 - 1.6260

10% 325 min.
90% 360 max.
35 ppm. max

500 X 109 ohm-cm. min.

4.7 to 4.9

170° to 200°C.

None to boiling point .
None

43 + 0.5%

0.29

0. 4% max.

35

0.4

0.00068 cc /cc./*C.

*Not determined unless by special request.

TRAN 092671
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bec: P. Benignus
d. R. Graham

Qotober 1, 1970

Mr, F. R. Viland

B8enior Buyer

Purchasing Department
Transformer Division
Westinghouse Corporation
469 Sharpsville Avenue
Sharon, Pennsylvania 16146

Dear Fred,

Y apologize for not fesponding sooner but I was waiting
for sBome laboratory data whioch I hoped would be helpful
in resolving the solid material disposal problem with

your State agency.

I telephoned Dr. Loughry on August 18 and found him to
be very opinionated regarding the types of waste he
would tolerates in a land fill., He insisted he had to
have research data on the behavior of askarels on the
various Pennsylvania soils over long periods of time.

I, therefore, did not succeed in convincing him that
disposal in a landfill was safe since I could only refer

to generalities.

He did soften his position somewhat by stating that he
understood you wlshed to dispose of liquid waste rather
than s80l1id waste. I assured him this was not your 1in-
tent. Perhaps you can pursue this opportunity.

The laboratory information I was walting for relates to
a study made by Monsanto in the Gainesville, Florida
area in 1938, Aroclor 1242 was one of several materials
applied to soil in holes 15" in diameter and 16" deeﬁ
The walls were sprayed with a solution of Aroclor 1242
and the Boil was replaced with each layer sprayed with
additional Aroclor 1242, When the hole was completely
fi1lled, the remaining solution was poured on top. A
total of 4 ounces of Aroclor was applied. We have

NEV 003895
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Mr, F. R. Viland -2 October 1, 1970

estimated that the Aroclor content was about 2200 ppm.

-16" and 16-206" from the top., Aroclor was pres-

In é€69 wa gecured samples from the Aroclor 1242 hole
at
end 1;1 these quantities:

Probe Depth ppat Aroclor 1242
6" 2820
- 6"-16" 510
16™-26" 26

This data wouid indicate that after 30 years the Arvclor
has not migrated to any significant degree.

I have not shared this informaticn with Dr. Loughry since
ha seemed to indicata that studies with scils from other
states would not be indicative of what would happen in

Pennsylvania,
It 18 my opinion that only a 801l chemiat familiar with
Pemnsylvania will be adble to comnunicate with Dr. Loughry.

Jary Wilburn was considering approaching & consultant at
VPI. Perhaps ha could help.

I am sorry I was not able to help., Apparently ws do not
have anyone within the lMonsanto organigation who c¢an

talk Dr. Loughryt!s language,
Yery truly yours,

¥. B. Papageorge
Manager ’
Environmental Control

WBP s

NEY Q03896
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P. G. Denignus - St. Louls

January 25, 1971 H, 3. Bargen - HBERQ
T. L. Gossage - TU0S3
C. R, Coleman ~ RUARON

«PR. H. Munch - OURENY

J. R, Mallon - JFPALL

P.J.A. MAR3H
BRUS3ELS

Dear Peter:

You will recall that at the IEC-10B meseting in Brussels
Pierre Jay of Prodelec kindly gave me his detallsd analysis
reflecting Prodelec!s views that they are not the source of
PCB pollution in Sweden, as result of their sale >f Pyralens
1899 to Liljeholmens, she sole user 3 askarel in Sweden.

I )ilva two reesons for pursuing this thing:

l. NMonsanto has not achieved its marketing goals

: at Liljeholsens. It i3 xy impression that.
Prodelec have been supplying most of Liljehol-
men's annual requirement of 400 tons of Aro-
clor 1242,

2. Nnr. Jay's contention that Pyralene 1499 c¢on-
tains no hexa and not over 1% of pentacshloro-
biphenyl was disturbing as our Aroclor 1242
has about seven times this amount of higher

PCBa.

Consequently we analyzed all the materials given in the at-
tached 1ist. WwWithout giving the exmot detaill findings, ror
all practisal purposes the higher PCB contents are about

the same for all, The only exception is our propossd MCS-10156
where we have gone to great means to remove the higher PCRBas.

Thus we found Pyralene 1459-1500 and 15005 quite similar t»
Aroclor 1242 regarding highsr PCB.

without burdening the reeder with all of Mr. Jay's caloula-
tions of the pollution situation in Sweden, the following will
suffice., Ne concluded introducing 90 pounds of higher PCB per
year intoc the Swedish environsent. However, based on our
analysis of Pyralene 1499 wa conclude that the amount is 1,080
l1bs, per year, from Ii1ljehclmens capacitor ocperation,

Put into terms of ecological considerations and partioularly
sea eagles in the case of Sweden, thiszs level of higher PCB
would contaminate one trillion pounds of water to a level of
one part per billion.

PLAINTIFFS
EXHIBIT NO, ] 3

(?irlt IDENTIFICATION
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our MCS 1016 would result in a lower level of contamipation
by a faetor of 7.

While Mr. Jay's anslysis of tha PCB pollution situation is
comprehenaive in tarms of the pollution generated in & given
year by Liljshclmena ocperation and while he mentioned that
50% of the capagcitors arecexported, we feel that the follow-
ing point must not be overlooked as given time it 1a .the most

important consideration.

Given 10 years or 20 ur 30 years, most all of the capaeitors
produced will have faliled or become obsclets and in any avent
returned to mother esarth., Thls is what the pollution prob-

lewm is all about - not Just one year's operstion of Liljehol-

men's plant,
The purpose of 21l of this is to get your views as to whether
you feel that you can use the merit of MCS 1016 effectively

at Liljehclmens in affort to oltain a significantly larger
portinon of their Arocclor requiremants in competition a.gximt

Pyrelene 1459,

I ax mindful of not attashing ocur detalled isomer analysis
of 211 the competitive meterixls. It may be a little early
to relesse theze data into commercial circles as w3 can then
expeot it to come to our competitors. This will happen,

eventually.
Pest regards,

P. 3. Benignus

cS

TRAN 037341
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Mo g
P AOM sn4ME & LOCATIONY BQSH Cu:nming Paton ’
oatt Cctober 14, 1971 “B2SL T. L. Gossage
: B2NK W. B. Papageorge
suasrcr Status of PCBa B2SJ N. T. Johnson
. W4A P. S, Park
rerenenct B2SH P. G, Benignus
B2SH D. E. Roush/J. J. Roder
TO : 1070 H. R, FORD B2SH D. R. Pogue
1010 R, A, CGARCIA
1800 D. R. HANSEN
1650 P. L, SLAYTON
CONFIDENTIAL

The following are the notes I used in the PCB "presentation”
that must have held you enthralled at midnight after a 17-

hour day!

Dielectrics

1., Product Changes

GO“F:DEHTIQ'*:—- (a)

g

2, oustomers (DomEST(C)

\JL\ Ve ob""y (2)
W ()
W ¢ o
b

Aroclor 1242 for capacitors changed to more bio-

degradable 1015, — U.S.]/ CANAD & oncy S0FAR ., Gx-U-S:A siTu
Aroclor 1221 renamed Capacitor 21, URDER LT ODY.
In transformers no major changes planned.

Research under way on PCB replacements, (Don't _
expect results in under 3-5 years,)— (CoN FIDENTIAL

Effective October 4, dielectric flulds must be ap-
proved prior to order entry by P. G. Benignus or

C. Paton and W, B, Papageorge or T, L. Qossage,

To prevent the need to approve all orders, a list
of approved customers in both capacltors and trans-
formers has been compiled and will be circulated by

October 18, .
Field sales should scrutinize MIP runs re customers

and order s8ize, Follow up on doubtful ones and alert

Product Group and COP.
Regional managers to add one line to their monthly

report:

Unapproved Fluid Sales: (No or Yes)
1T yes, a separatle report should be sent on this,

Customer Notification CDOh1fthC) ‘ .
A letter on the pollutlion aspects of PCBs wlll be sent to cus-
tomers. This is being cleared with the lLegal Department.
]
ANST &

An S,I1I.B, has been written on the‘formation of Commnlttee Cl07

INGS 008480
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of ANSI. This committee will address itself to the problems
PCBs pose for the dilelectric industry,

Pollution Control

We are addressing ourselves to the pollution control or lack of
it reclated to "service centers" for transformers or transrormer

users who buy only recplacement fluld from Monsanto,

Heat Trangdfer Flulds

1.

Conversions

Conversion of direct food-related users: completed.
Conversion of curtain coaters (~ B80% complete),

Conversion of film and foil producers D, E. Roush prepar-

Conversion of adhesive manufacturers ing 1ist of target

Conversion of resin manufacturers for accounts for conver-
paints and coatings. sion,

Restrictlions

No FR fluid sales for new applications will be Strictly en-
forged, This will include hospitals and off-shore gas plat-

forms, ’
7

Customers (Dom‘éﬁ’ﬁcb

\ .
(a) A1l orders are being approved by two people prior to

~ order entry.
{(b) A 1list of approved FR users (top-up only) 1is being
prepared and will be circulated by October 25.
{(¢) Field sales scrutiny of MIP runs is requested (as per

dielectrics),
(d) Regional managers should report on unapproved fluid

sales (as per dielectrics). .
(e) We st1ll need fileld sales help in completing surveys

on the applications of FR customers,

Customer Notification

A mailing to all customers is planned, This will Include:
warning on PCBs; alternates to FR; non-fire retardance of
T-55, 955 and 77; conversion offer and procedure; positive
approach to non-FR fluids; tighter maintenance guide for

all fluids,

Labels

New labels are being printed. This will include a stronger
statement on food and food-related uses., It will also

TNGS 008481
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cover the return of used fluid for incineration,

Process RFluids

1. Carb~snless Carbon Paper

No sales of chlorinated bi- or terphenyls,

2. Dye Carriers

Aroclor 1221 replaced by Aroclor 1221B, (Aroclor 1221B

1s monochlorobliphenyl whereas Aroclor 1221 did contain

up to 25% PCB. We should make no big issue out of this

with any customer. Currently Ciba-Geigy 1s the only

customer affected and this has been handled., Therefore . Acclerinl!
any request for Aroclor 1221 will be filled with Areele=n. '

k6432838 without comment.) [ Gea unflbe oelh Camaartity § madee].

3. No customer notification of Process Fluids 1S planned as
a general mailling., Individual customer situations have
been and will be handled separately,

In addition to th2 above, the following situations have arisen,

l. Requests by paper companies for information, help on PCBs
in recycled poper. VWe should refler companles to The
Amerlcan Paper Institute which 1s active in this area

or to W. B. Papageorge.

If any paper company wants methods for detecting PCB, Bill has
a "Methodology Packet" that can be sent.

2, Requests from Monsanto customers that we write letters
stating wnetnor or not The products supplicd by any ol cur
Divislons are PCB-free,

Speclalty Product Group prcducts: All products (except
dielectric Araclor/Inerteen/Fyranol; Aroclor 5400 and 5002
serles; Aroclor 1221B; Santovac 1 and 2; Pydrauls; Thermi-
nol PR serles; and Turbinol 153) the regional manager shsuld
vrite the customer assuring him of the absence of PC3s.

On”product exceptions -- contact W, B. Papdgeorge,.

Products from other groups: DPass request to your counter-
part Iin the rcgion Tor handling.

3. Pollution Control Procedures for Customers' Plants

A draft of a bulletin on this subject has been written and
18 being reviced,

TNGS 008482
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I have been impressed by the efforts many of your men have
put into turning this difficult situation around. Il they
have any suggestions where we can improve on our procedures
and policies or problems we are ignoring we'll be only glad
to hear from them, If they need spacific help {rom anyone
in St., Louls please let us know. I'll try to keep you as up
to date as I can on future developments, .

os

-TNGS 008483
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Moasanto
reo. INAMT B LOCATIDMNg &SH j‘;a‘ Bo 2 u'

save October 22, 1971
testpisposal of Sorap\Askarel Fluid

1460 J. 3. Prederiks
B2SH C. Paton on
B23J N. T. Johnson

srrgarwcs

Y

e ‘l’éql? FORD J/

Dear Ray,

Please refer to John Frederiksen'’s memc tc Cumming Paton October
13, 1971 indiocating that he has notliced a distressing amount of
indecision on the part of several dieleotric fluld accounts re-

garding the proper disposal of scrap askarsl.
Would you please list who these aoccounts are?

Cur PCB incinerator is in full operation at W. ¢. Xrummrioh and
to the best of my knowledge comrunications were sent to all of
our oustomers indicating that they should send scrap fluid to
us at Sauget, Illinois for incineration at 3¢/1b.

This message is 8180 being indloated on the labels of our drums,
An example relative to Arocclor 1016 is attached. Some of our
other packages carry the small separate waste disposal lcbol,
Also 1t was my understanding that this same brief messagc uas
to be put on all invoices,

However, notwithatanding all our efforts I suppose that communi-
cation remains the world's number one problem,

Therefore, 1f indeed|J. ? eriksen)is encountering our own
customers not fully ormed Dlease write to them or carry this

message to them.

* AB this entire PCB thing has now besn widely publicized we readily
understand that customers of somsone like Kuhlman Rlectrioc may

be asking them this question about waste disposal. As we cannot
cover this thing for Kuhlman's ocustomers and the endless number
of others out in the f£ield please advise Kuhlman and cur other
customers to do all they can to pass along the mesaage,

~ 8 ging that the electriczl mamufacturers themselves cannot
ot all these people we hive formed occmmittpes at ANBI
which organization we hope to have availadle ghannels
more widely distridbuting this message to individusl usars.
$ program i3 in formative stages. - R

Best regards,

e
P. G. Benignus -

TRAN 088347
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WASTE DISPOSAL
Used polychlorinated biphenyl fluids may be returned freight

prepaid for proper incineration at 3¢ per paund.

Ship to: Supervisor Dept. A-246
MONSANTO COMPANY
SAUGET, ILLINOIS 62201

1143/53

TRAN 088349
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DICTATE IN SEQUENCE:
1. HEADING INFORMATION

2. NAMES OF ADODRESSEES
3. NAMES OF CARBONEES

. IMMEDIATE ACTION NEEDED

4
5. REPORT ON CALL

Tt e oM N e WY IDIINJY

CUSTOMLR NAME

. S. STEEL

omEor Gl
6-16-72

T TRV ———
BAYTOWN, TEXAS

OATE RCCEVED

6-19-72

oxiE WG

6§-21-72

_— A
CUSTOMER MAILING UST CHANGES —SERVICE CENTER USE ONLY

REPORT CAPTIONS:

1. O8JECTIVE
2. PERSONS CONTACTED
3. RESULTS REGION
4. ACTION REQUIRED

70

5-331 (RLY, 12/43)

NAME AND HILE & | M [MAG| “TAlEGORY CODES

_————

SALESMAN

D. W. STEGEN/sj

SERVICE CENIER

SOUTHERN HOUSTON

JERRY DAVIDSON - STL.
PAUL CRASKA - PITTSBURG
E. L. SHIMLEY - AKRON
DOUG HANSEN - S. C.

BOB BEVACQUA - L. A.

CUMMING PATON - ST. LOUIS cc

e
CALL MADE WITH J. J. RODER. ‘,PGB‘
“Cor—| T
(et Synedl

Date Rec'd: ¢ /13

PYDRAUL 230 CD Peterson had received a call from his counter-part in the
Torrance, Calif. operation of U. S. Steel, indicating that Torrance was

in trouble as a result of polychlorinated biphenyl pollution. Peterson is
of the opinion that Torrance has already changed their system with the
assistance of Monsanto from PCB to non-PCB fluids and has flushed the
system to remove all residualx PCB's. We discussed the entire PCB situatio
with Peterson and Rowland and now I feel they have a reasonably good under-
standing of the problem. Peterson recognizes he will not get to -0- pPCB's,
even 1f he drahs and flushes his system. We did provide him with the name
of the lab's which we would be willing to recommend for analytical work

on PCB's. I also suggested to Peterson that he sample his affluent to
determine 1f he has a PCB problem at this time. Peterson is agreeable to
this, however, he did ask if the State of Texas had established any toleran
levels on PCB in affluent. I indicated I would have Bill Pappageorgs conta
him in order to clarify this point.

Bob Peterson - Maint, Supt.
John Rowland -

PERSONNEL CONTACTED:

TNGS 007355

! —~ CENTRAL OFFICE COPY
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B2SC P. a. Berniznus

January 20, 1972 B2SL W. R, Corey
B2SL H. S. Bergen
Azkarel Dielectrics B23L T. L. Gossage

B2SC C. Paton
B2SL J. R. Savage

B2NK
W. B. PAPAGECRGE

(R

when Jhaling with historical production and sales figures for
dieleotrics 1t becomes quite important for all concerned to
put them into prover perspective, especially from the atand
point of the higher PCB (Aroclor 1254 and Aroclor 1260) con-
tent relative to the PCB pollution problem,

Product changes took place, For example in the capacitor in-
dustry:

Approx. Higher PCB Prime Product
Prime Product Content 5 C1 and higher Use Period
Aroclor 1254 76% ' To about 1952
Aroclor 1242 7% 1952+1970
Aroclor 1016 0.3% 1972

1970 was the historical high year for pounds of capacitor Aro-
olor use in the USA at near 26 H 1lbs, We do not expect this
lsvel to be exccweded for some years to come,

Now to reflect the elimipation of higher PCBs from capacjitor
Aroclar ftaking in account product changes and using 1970.sales
as basis for comparioson we hzve:

1970 Basis for Comparison
Product Higher FCH Involvement

. “Pounds
Aroclor 1254 256 H x 76% 15,760,000
Aroclor 1242 26 M x 7% 1,820,000
Aroclor 1016 25 K x 0.39 78,000

viIvement would have bheen near 20 M pounds,

2. In 1970 Arocior 1242 was the prime product and the higher
PCB involvament was 1,82 ® pounds.

3. Now Aroclor 1016 is used excluzively and the higher PCB
involvement based on 1970 sales would have bsen 78,000

pounds,

1. If Aroclor 2254 had continued in use the higher PCB in-

COMPANY
CONFIDENTIAL

TRAN 021185
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Conclusion

At this time enc rfor the forusseable future the involvement
with the acknow..dged non-biodegradable 5 chlorine and higher
PCBs from the er:lre USA capacitor industry does not appear
to exceed about 0,000 pounas annually.

P. ¢, Benignus

as

COMPANY
CONFIDENTIAL
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Monsanto @) : v )

jaou (mAMettoctte™ E. S. Tucker - R&D Labs - 1700 So. 2nd - St. Louis

cc-

patt ‘ May 19, 1969 R. E. Keller - So. 2nd
. Cc. F. B -
suesecy - AROCLOR SAMPLES FROM WGK - W. R. Rzg}}iisg - ‘c‘;’gx
E. P. Wheeler - GO
agramgvce P. B. Hodges - GO
TO : Michael A. Pierle
TSD - WGK

Analysis of the WGK sample by EC/GC produced the following

results.
Aroclor 1242 Found
Sludge from Sauget Village 0.86 + 0.02%
Waste Treatment Plant
Waste Water from Village Interference*
Effluent
Sludge from Migsissippi 16.4 + 0.3 ppm** |

River 300' downstream
of Pland Outfall

Waste Water from Aroclor 1.20 + 0.05 ppb
Production Department

*Aroclor 1242 present but the background was so intense
a gquantitative estimate could not be made. Probably
. 8lightly less than solubility limit ~10-100 ppb,.

**Paaks with longer retention times indicated the presence

of Aroclor 1254 so the number shown is slightly high for
Aroclor 1242. Content slightly low for the total Aroclor

content.
GC/Mass analysis confirmed the presence of mono, di, tri and

tetra polychlorinated biphenyls in the Sauget sludge sample.

E. S. Tucker

@%}wﬂ%. o

T mUY. [1.83 .

db

2
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| 47 I ] sliad ot A( S "
“ . UNITED STATES “ P/ /¢
DEPARTMENT OF THE INTERIOR '

FISH AND WILDULIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE WRes

BUILDING 18, DENVER FEDERAL CENTER

DENVER. COLORADO ®s0OZ2B5 -

January 16, 1968

Moneanto Chemical Company
800 N. Lindbergh Boulevard
8t. Louis, Missouri

Gentlemen:

. It haa becn brousht to our attentlon that presumptive evidence of
- chlorinated biphenyl and chlorinated polyphenyl coupounds have been
found in avian and animal tiasues.

We arc in the process of further investigation of compounds of this

scrico and would appreciate your send us samples of your Arochlor .
compounds numbers 1242, 1254, 1260, 1268 and any others which might

be extensively used.

Bincerely yours, -

T TIAL.,

ichard A. Wilson&-Sr.
Research Chemist (Biochemistry)

TRAN 007565
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D-Y.F. Hardy, lomton
.’ _ = M ‘ -
1Zth January, 1967

droclor - SC:‘g' den
INXRB/ARW

P.C. B.nim, St. louis

G.R. Buchanan, 8t, Louis

D¢Ss Cameron, Brussels V///
Dr. R. Emmet Kelly, St. Louis
GeRe Grahsm, New York

Red. Steenrod, St. Louis

De Wood, Brussels

Je.4. Evens, london

R.A. Baxter, Ruabon

'JAN : 6 1967,

On 2nd Januery 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 Biphenols" as trace contaminant
in sea birds, fish etc. Richaxdson has been working for somc years
on the similar problem with inseocticidea such as DDT, which ars known
to have wide distribution in trace quantities. He had already found
that the chlorine-containing residue contained substances more stable
than DDT, and just as S¥ren Jensen reports he has obtained spectrographic
evidence that these are very similar if not identical with Aroclors.
He has obtained samples of Arooclors 1242, 1254, 1262 and 5460 from us,”
and would now like to have small ssmples of any chemically pure Aroclor
constituents which we may be able to supply. Milligram quantities would
suffice for his purpobee.

Mr. Richardson was quite sure that the compounds reported to
be "polychlorinated biphencls" are really meant to be polychlorinated
biphenyls and as support he has sent me a copy of the synopsis of a
paper entitled "Pesticide Analysist: Presence of Polyohlorinated
Biphenyls at Residue Annlfysis of Biological Samples™ by SBren Jensen
and Quaner Widmark (photocopy attached). N

I discussed with Hichardson the soundness of Jenserds claims,
end wss msgured that his work and findings are sound. Jensen is on
the ptaff of the Institute of Analyticel Bhemistry, University of
3tockholms A nots on the staff and work of the Institute is attached.
From this you will msee that Jensan is wholly concermed with the
anslysis of chlorinated pesticides and wéth the work of stations for

routine analysis,

I would be glad if Dr. Baxter and Dx. Buchanan would arrange
to send me milligram samples of any pure Arococlor constituents that may
be available at Ruabon and St. J"ouis respectively.
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Momsanto

vesm imimi s otinem David Wood-St. Louis-B2SC
st July 18, 1974 h
susiccr . DIELECTRICS SEMINAR
SBEPTEMBER, 1974
serestmar o MEETING 17TH JULY

TO PROGRAM COMMITTEE

P. G. Benignus

T. L. Gossage

W. B. Papageorge
e

R o rd

It became clear during ocur discussi at the program
should follow a sequencs:

1) Definition of Environmental Problems Surrounding
PCBs;
2) Indepth Review of the Defense of PCB Continued

Usey
3) Conclusion that Use of PCB Can Be Continued.

We wizh thc grogram 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 overseag manufacturers who may attend.
On the above basis, the following program evolved:

1} Statuc repori on anvironmental issues concerning PCB
around the world., No gquest apeakers would be involved
in this section since we wish to concisely define the
problem before the seminar without getting into over-
much discussions of different corporate viewpoints.
U.s5.A. and Canada would be presented by Bill Papageorge,
the European situation by Al Vodden, and other world
areas by David Wwood.

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 mspeakers.
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3) Methods of testing PCB in effluent streams. Thig

topic should be divided into four sections:

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

B) CED Department - Monsanto ideas for controlling
PCB at customer locations:

C} Capacitor industry comments, preferably by
Mr. Hydrick of Sangamop

D) Transformer customer comment by Mr. Shepherd

of Westinghouse.

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

trangit.

WQ'thicipate that at the end of Item 4 would form
a breakpoint for lunch.

5) New Fluids. Under this heading, we would cover
work ~n Aroclor 1016, Arorlor 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 regigtant transformer dielectrics to
be followed by a presentation by Bill Richard in-
dicating that Monsanto has not neglected transformer
fluids in its Research program, but that new major
developments have not yet evolved., We ghall seek
in this presentation to ventilatae the Monsanto pro-
duction problem if there is a general move from
higher chlorinated isomers and explore the concept
of a transformer fluid based on Aroclor 1248,

Jtems 2 through 6 are designed to indicate the number of
areas in which a defense of continued PCB use can be
mounted.
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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 wWashlngton. we hope to set a
positive note with this presentation to support

continued use of PCBs,

8) Consumer attitudes. Under thin:heading, we
would seek positive presentations on askarel
trans formers and askarel capacitors. OQur first
choice for transformers is Niagara with Ferranti
Packard as reserve. Our first cholce on capacitors
is Jard with Malleory as reserve,

It was suggested that after each section, we should
allow a l5-minute pericd for questions from the floor
and that as a last stage, the committee gshould 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. )
éﬁLaidaédeth4r
Aeast Ly 49’7*2‘5%3&

David wWoocd

/dab
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Monsanto () ' ')

rom mAmettectte™ E. 8. Tucker - ReD Labs - 1700 So. 2nd - St. Louis
' May 19, 1969 ce: R. E. Kaller - So. 2nd
. AROCLOR SAMPLES FROM WGK . . - 5: R §§§§§§§ - ggx

sURIECT

ALrIxINCE

TO

re-be REY, 1183

E. P. Wheeler - GO
' ) P. B. Hodges - GO

: Michael A. Pierle

TSD -~ WGK

Analysis of the WGK sample by EC/GC produced the following
results. )

Aroclor 1242 Found

Sludge from Sauget Village 0.86 + 0.02%
Waste Treatment Plant

Waste Water from Village Interference*
Effluent

Sludge from Migsissippi 16.4 + 0.3 ppm**

River 300' downstream
of Planb Outfall

Waste Water from Aroclor 1.20 + 0.05 ppb
Production Department

*Aroclor 1242 present but the background was 8o intense
a quantitative estimate could not be made. Probably
. s8lightly less than solubility limit ~—10-100 ppb.

**Paaks with longer retention times indicated the presence
of Aroclor 1254 so the number shown is slightly high for
Aroclor 1242. Content slightly low for the total Aroclor

content,

GC/Mass analysis confirmed the presence of mono, di, tri and
tetra polychlorinated biphenyls in the Sauget sludge sample.

@W _' 4' w' \&)&N\
W%w\%ﬁ @M A
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P.V .H. H&.I?J’. Iondon T
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1Zth Jenuary, 1967

: ! * 6 1861.
Aroclor -~ 8{eden JAN 7 6 _

mm/mw} ,

P.G. Benigms, St. loudis

G.R. Buchanan, 8t. louis

DiSe Cameron, BErussels V///
Ir. R. Rmmet Kelly, Bt. Louis
GeRe Graham, New York

R.A, Steenrod, S5t, Louis

D, Wood, Brussels

Jehs Evans, london

R.A. Baxter, Ruabon

On 2nd Januery 1967 Mr. A, Richardson of Shell Chemicals'
Tunstall Laboratory, Sittingbourne, Xent talked with me over the
telephone concerning the Swedish Press repoxrt relating to the
ddentification of "Polychlorinated Biphenols" as trace contaminant
in sea birds, fish etc., Richardson has been working for somo years
on the simjlar problem with insecticidea such as DIT, which axrs known
to have wide distribution in trace quantities., XHe had already found
that the chlorine-oontaining residue contained substances more stable
than DOT. and just as S8ren Jensen reports he has obtained spectrographic
evidence that these axre very similaxr if not identiocal with Aroclors.
He has obtained samples of Arcclors 1242, 1254, 1262 and 5460 from us,”
and would now like to have amall samples of any chemically pure Aroclor
constituents which we may be able to supply. Milligram quantities would
suffice for his purpobe.

Mr, Richardson was quite sure that the compounds rcported to
be "polychlorinated biphenols" are really meant tc be polychlorinated
biphenyls and as support he has sent me a copy of the synopsis of a
paper sntitled MPesticide Analysist Presence of Polychlorinated
Biphenyls at Residue Analfysis of Biological Samplea" by Slren Jensen
and Gunner Widmark (photocopy attached). -

I discussed with Richardson the soundneses of Jensers claims,
and was sssured that his work and findings are sound, Jensen is on
the staff of the Institute of Analytical Bhemistry, University of
3tockholm. A note on the staff and woxrk of the Institute is attached.

From this you will see that Jensan is wholly concexrned with the
analysis of chlorinated pesticides and wéth the work of stations for

routine analysis.

I would be glad if Dr. Baxter and Ixrs Buchanan would errange
to send me milligram samples of any pure Arooclor oconstituents that may
be available at Ruabon and Ste. kouil respectively.

COMPANY |
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| Monsanto ®; ' ')

om mAmetlocime™ E. S. Tucker - R&D Labs - 1700 So. 2nd - St. Louis

sata ' May 19, 1969 ce: R. E. Kaller - So. 2nd
* ¢C. F. Buckl -
susstcr + AROCLOR SAMPLES FROM WGK - w. ;. Rigﬁa:g - ggx
} o E. P. Wheeler -~ GO
| CramENce P, B. Hodges - GO
TO : Michael A. Pierle
TSD - WGK

Analysis of the WGK sample by EC/GC produced the following

! results.
{
: Aroclor 1242 Found
f Sludge from Sauget Village 0.86 + 0.02%
f Waste Treatment Plant
: Waste Water from Village Interference¥*
? Effluent
Sludge from Mississippi l16.4 + 0.3 ppm**

River 300' downstream
of Planb Outfall

Waste Water from Aroclor 1.20 + 0.05 ppb
é Production Department

*Aroclor 1242 present but the background was 80 intense
a guantitative estimate could not be made. Probably
- 8lightly less than solubility limit ~~10-100 ppb.

**Pepaks with longer retention times indicated the presence
of Aroclor 1254 so the number shown is slightly high for
Aroclor 1242. Content slightly low for the total Aroclor

content.

GC/Mass analysis confirmed the presence of mono, di, tri and
tetra polychlorinated biphenyls in the Sauget sludge sample.

E. S. Tucker
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DEPARTMENT OF THE INTERIOR

FisH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE ¥Res

BUILDING (6. DENVER FEDERAL CENTER
DENVER. COLORAOCO 80228

-

January 16, 1968

Moneanto Chemical Company
800 N. Lindbergh Boulevard
Bt. Louis, Missouri

Cenilemen:

. It hos been brought to our attention that presumptive evidence of
chloxrinated biphcnyl and chlorinated polyphenyl coupounds have been
found in avian and animal tissues.

We arc in the process of further investigation of compounds of this

scrics and would appreciate your send us samples of your Arochlor .
compounds numbers 1242, 1254, 1260, 1260 and any others which might

be extensively used.

Bincerely yours, -

Research Chemist (Biochomistry)

TRAN 007565
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P.G. Benigms, St., Louis

GeRe mohm, 8t, louis

D.5. Cameron, BErussels t///
Dr. Re Bumet X.ol]q, 8te. Louis
GeRe Graham, New York

ReA. Steenrod, St, Louis

Do ¥Wood, Brussels

Je«A. Evans, london

R.A. Baxter, Ruabon

On 2nd Januery 1967 Mr. A. Richardson of Shell Chemicals'
Tunstall Laborstory, Sittingbourne, Kent talked with me over the
telephone concerning the Swedish Press report relating to the
identification of "Polychlorinated Biphenols" as traoce ocontaminant
in sea birds, fish etc. Richaxrdson has been working for somo years
on the similar problem with insecticides such as DDOT, which are known
to have wide distribution in trase quantities., EHe had already found
that the chlorine-containing residue contained substances moce stable
than DDT, and just 2s S8ren Jensen reports he has obtained spectrographic
evidence that these ere very similar if not identicel with Aroclors,
He has obtained samples of Arcolors 1242, 1254, 1262 and 5460 from us,”
and would now like to have small mamplss of any chemically pure Aroclor
constituents which we may be able to supply. Milligram quantities would
suff{ice for his purpobe.

Mr. Richardson was quite sure that the compounds reported to
be "polychlorinated biphenols" are really meant to be pglychlorinated
biphenyls and as support he has sent me a copy of the synopsis of a
paper entitled "Pesticlide Analysiss Presence of Polychlorinated
Biphenyls at Rasidue Analfysis of Biological Samples™ by S8ren Jensen
and Gunner Widmark (photocopy attached). —

I discussed with Hichardson the soundness of Jensers clpims,
and was assured that his work and findings sre sound. Jensen is on
the ataf{ of the Institute of Anelyticsl Bhemiastry, University of
Stockholme A note on the staff and work of the Institute is attached.
From tlids you will see that Jensen is wholly ooncerned with the
analysis of chlorinated pesticides and wdth the work of stations for

routine analysis,

I would be glad if Dr. Baxter and Dr. Buchanan would arrange
to send me milligram samples of any pure Arooclor constituents that rmay
be available at Rusbon and St. [ouis respectively.
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Monsanto () : ')

pomTITerteT®™ E. S. Tucker — ReD Labs - 1700 So. 2nd - St. Louis

sart " May 19, 1989 < R, E. Keller - So. 2nd
) C. F. B 1 -

suetcY . AROCLOR SAMPLES FROM WGK ~ - ' W. R. stia:g - ggx

E. P. Wheeler - GO
ACrAREHCL ) P, B. HOdgEB - GO
TO : Michael A. Pierle
TSD - WGK

Analysis of the WGK sample by EC/GC produced the following

results.
Aroclor 1242 Found
Sludge from Sauget Village 0.86 + 0.02%
Waste Treatment Plant
Waste Water from Village Interference*
Effluent
Sludge from Mississippi 16.4 + 0.3 ppm¥** -

River 300' downstream
of Planb Outfall

Waste Water from Aroclor 1.20 + 0.05 ppb
Production Department

*Aroclor 1242 present but the background was 8o intense

a gquantitative estimate could not be made. Probably

. 8lightly less than solubility limit ~—10-100 ppb.
**Peaks with longer retention times indicated the presence

of Aroclor 1254 so the number shown is slightly high for
Aroclor 1242. Content slightly low for thae total Aroclor

content.

GC/Mass analysis confirmed the presence of mono, di, tri and
tetra polychlorinated biphenyls in the Sauget sludge sample.

E. §. Tucker
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FISH AND WILDLIFE SERVICE
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BUILDING 8. DENVER FEDERAL CENTER
DENVER. COLONADO 80225
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January 16, 1968

Moneanto Chemical Company
800 N. Lindbergh Boulevard
8t. Louis, Missouri

Genilemen:

. It hos becn brought to our attention that presumptive evidence of
chlorinated biphenyl and chlorinated polyphenyl coupounds have been
found in avian and animal tissues.

We arc in the process of further investigation of compounds of this

scrics and would appreciate your send us samples of your Arochlor .
compounds numbers 1242, 1254, 1260, 1268 and any others which might

be extensively used. ) :

Bincerely yours,

Reseaxrch Chemist (Biochemistry)
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17th January, 1967 .
&T‘chor - Saﬂon JAN - 6 .-

DVNH/LRV) ,

P.G. Benigmus, St. Louis

G.R. &Obm' Bt. louis

D«S+ Cameron, Brussels /
Dr. R. Emmet Xelly, Ste Louis
GeR. Graham, New York

Reds st’enrod. S‘t. Louis

D, Wood, Brussels

Jed. Evans, lLondon

ReA. Baxter, Ruabon

On 2nd January 1967 ¥r. A. Richardson of Shell Chemicals'’
Tunstall Laboratory, Sittingbourne, Kent talked with me over the
telephone concerning the Swaedish Press repoxrt relating to the
identification of "Polychlorinated Biphencls" as trace contaminant
in sea birds, fish etc. Richaxrdson has been working for some years
on the asimilaer problem with insecticides such as DT, which are known
to have wide distribution in trace quantities., EHe had already found
that the chlorine-containing residue contained substances more stable
than DDT. and just as S8ren Jensen repoxrts he has obtained spectrograpnic
evidence that these are very similar if not identical with Aroclors.
He has obtained samplas of Aroolors 1242, 1254, 1262 and 5460 from us,”
and would now like to have small samples of sny chemically pure Aroclor
constituents which we may be able to supply., Milligram quantities would
suffice for his purpobe.

Mr, Richardson was quite sure that the compounds reported to
be "polychlorinated biphenols" are really meant to be polychlorinated
biphenyls and as support he has sent me a copy of the synopsis of a
paper entitled "Pesticide Analysist Presence of Polyohlorinasted
Biphenyls at Residue Analfysis of Biological Samplea™ by S¥ren Jensen
and Gunner Widmark (photooopy attached)s —

I discussed with fichardson the soundness of Jenseds claims,
and was mssured that his work and findings are sound. Jensen is on
the staf{ of the Ingtitute of Anelytical Bhemistry, University of
Jtockholm. A nots on the staff and work of the Institute is attached.
From this you will see that Jensen is wholly concerned with the
analysis of chlorinsted pesticides and with the work of statiocns for

routine analysis,

I would be glad if Ir, Baxter and Ir. Buchanan would arrange
to send me milligram samples of any pure Aroolor constituents that may
be available at Rusbon and St. Jouim respectivaly.
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