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THE PC3-PCLLUTICN PROBLEM

Jaruary 21 and 22, 1970
St. Louls Meeting With General Electric Co.

H

GENBRAL 3LECTRIC REPRESENTATIVES:

Mr, Bdward L. Raad, GB Pitesfield, Mass., representing all oX
locations

Mr. H. Gerade, GE toxicalsgical consultant

Dr. X. Murzhy, GX Schenectady, New York, Invircnzental
Pcllution Centrol

MCNSANTO REPRESENTATIVES:

H. S. Bergen, D. A, Olson, X. P. Wheeler, Dr. W. R. Richard,
Dr. R. H. Munch, Dr. R. Xeller, Dr, S, Tucker, W. B. Papagecrge,
J. G.  Bryant, P. 0. 3enignus

A. Presentation and Discussicn of Pu%ﬁished Articles About Chlorinated

Aromatic Aydrccarcon .nseccicides, (DDL etc.) and rlss

Mr. Wheeler presented to Mr, Raad & docklet contalining most of the
pertinent publications, to date, and indicated that additional

articles will appear shortly. 3

He mentiored that manufacturers of DIT and chlorinated arcmatic
hydrscarbon insecticides will tend to emphasize the finding and
interference of PC3s as the Government hearings limiting or
banning use of the insecticides are held.

This lead GE tc seek understanding of the scope, reproducidllity,
reliabllity and validity of the analytical procedurss used by
various investigators whe reporied finding PC3 in concentrations
as low as parts per dillion, :

"ﬁ; The Analztiéal Procedures

Drs. Xeller and Tucker presented details of Monsanto's GLC - Mass
Spectrometric analytical capability and apparatus, as portrayed
in Tadle 1. The sophisctication of our analytical capabllity was
ezphasized to assure that our appreach is the ultimate and is not
surpassed. On this basis cur views of the validity of results
given in various publicatiocns are indicated in the attachments

to Tadle 1.
General XIcétric wers impressed and completely satisfiled with the
scope of our analytical capabllity and work.
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Bicdegradeadllity of P38

Mr. Wheeler related that while Aroclor 1254 and 1250 are bSeing
found, 2specially in aquatic envircnrwent, the lower chlorinated
biphenyls are not being observed. It is anticipated that the
lower chlorinated merbers may be largely biodegradeatls.

Drs. Richard, Keller and Tucker discussed bicdegradeadility
studies by Mcrsanto at Ruadon and elsewhers.

These studies appear preliminary and not conclusive. Much core
needs to be dorne in this area to allow . to draw conclusions,

ince the literature indicates that trichlorcbenzene and trie- .
tetrachlorzbenzene are nct susceptible to biocdegradation,
are intrigued with the absence of reports about.finding these
materials in the environment, The cbvious implication is that G
since these materials are used with the higher chlorinated PCBs :
found -- the source of the latter is not from dielectric fluids, :
Hewever, 1t was reascned that chlzrobenzenes may nct remain due i
to thelir relatively higher vapor pressure or may not de found

to date because tney nave not yet been zarced in to the analytical

spectrua,

Status of Aroclor Studies At Industrial 3ilo-Test, Taovle 2.

In essence results reported by Mr, Wheeler cn cﬁrcnic animal

toxicity tests and animal reprzducibility studles underwvay are
not as favecrable as we had hcred or anticipated, Particularly
alarming is evidence of effect on hatchability and production
of thin eggz shells regards white leghorn chickens. The studies
tnvolved Arcclor 1242,°1254 and 1250, Some of the studies will
be repeated to arrive at better concluaicons,

The location of Askarel Transformers, Table 3,

Messrs, . and Benignus forvulated Table 3 to portray the use '
and locaticns of askarel transformers throughout industry and our
commercial and residential areas.,

Cn discussing these askarel transformer applications was
most impelling and forceful about the non-replaceablility of
transformer askarel fluld and the critical or essential use and
need for askarel transformers, which have safety frem fire as
their cutstanding virtue. Without dwelling on details and instead
carried to the ultimate, the ccncensus 13 that without availlability
of askarsl transformers large cities 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 conditicners and sany industrial applications

would not rum, PRR 022200
SCH 037622
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Prankly, nc one cosuld think of z suitable replacement for
transformer askarel fluid, Fortunately, Arsclor 1242 with
promise about biodegradeabllity is used in most all of the
Aroclor type capacitors., Mcrecover, possibdle faveorable laomer
rearrangements are foreseen in the case of Arocclor 1242,

* Need to control, accurulate and properly dispose of scrap .

askarels is unquesticnabdle in light of ‘the PC3 pollution problem,
and essential toward maintaining the use of asxarel dlelectrics.
AT alone apparatus in which askarel fluid 1s used represents
100 million dollars annually. About §0% 48 in the capacitor
area and 4C¥ represents transformers,

requested and we were pleased to give . . their
Environmental Control man, a llat of all and other lccaticns
receivirg Pyranol shipments in 1659. This amcunts to about 16
million pounds of askarel fluids with economic werth of near
2.5 millicn dcllars. This Usting included 244 different
locaticns of which 115 were plants and service shops
scattared throughout our country.

Of ccurse in additicn to dielectric use in hercetically sealed
capacitors and transformers major amocunts of PC3s are used
as Plasticizers, Industrial Hydraulic Fluids and Keat-Transfer

mnedis.,

Environmental Socurces of PC2s Prom Dislectric Aﬁflicatiohs

1, Spilis

2. Disposal of waste .

3. Ultim&tc disposal of product -- for falled apparstus
4, ventilation of cperaticn for employe protecticn o
5. Wasts from ccntainers

5. Pleld on service failures

7. Repair and return nppartfus "service shops”

Considerations of Degradation Disposals

1. PCBs up to and including 3 chlorine atoms appear biodegrade-
able in preliminary ladoratory werk,

2. Thus far there 1s no evidence that higher chlorinated
biphenyls will bdbiodegrade,

e PRR Q22201
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3., According to the litersture TC3B and TTC3 diodegrade at a
vory slow rate.

&4, Chemical, catalytic breakd>wn would prcbably require high
terperitures,

S. Incineraticn will require 800°C. and 5 second scjourn time. .
HC1l scrubbing woculd de required,

Estimated Annual Amourts of Contaminated and Scrap PCus Proam
e Electricas Ilrcusircy -

1. Prom The Transformer Industry:

a) In plant and fleld spills are small and controllable
with adsortents, which should be incinerated,

d) Near 2 million pounds a year of transformer askarels
are sold to service and repair shops. These pecple do
not manufacture new transformers, although on occasion
they may f1l1l new transformers sent intc the fleld
without fluid, As these service shops are devoted
prirmarily to repairing faulty transformers, we can assume
that as much as 1.0 million pounds znnually of "serap”
is generated, Most of this has been dumped or dispcsed
of in streaxs, . .

¢) We estimate that prcbably 150,000 pounds of this is .
arced deycnd reworking and needs toc ke incinerated. }
The remainder may be reworkable by distillation. '

2. Prom The Capacitor Industry:

a) Collectabdble waste from normal capacitor impreznaticn
cperations amounts to about 850,000 pounds annually.
Most of this should be reworkable via simple take-cver
dil:illation.

b) Scrap, badly contaminated with JPolypropylene, epoxides,
solvents, cil, grease and "Junk" 13 generated at not
over 50,000 pounds a year, 7This maserial should de
incinerated, along with the 150,000 pounds of scrap from

transformers,

e¢) Power capacitors are desizned to last over 30 years.
Modern motor runs may last 10 years and the small lighting
ballast usually last noct over 10 years,

Rventually and cumulatively there is a large potential
of fleld-failed capacitors. PFortunatasly Aroclor 1242
has been used almcst exclusively since about 1950.

PRR 022202
SCH 0137824
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The falled units are disgosed of in industrial durss,

In case of ballasts the Arcclor capacitor along with
the transformer imbedded in asphalt or encapsulated

in epoxy resin, all encased in a metal box are discarded
as a unit, This 13 erchasized to irndicate that
incineraticn of such apparatus 13 not applicable.

Prem Contairers:

Most askarel moves in bulk, tank cars or tank vagons, which
do not present a prodlem. . '

It 4s qQuesticnadble that drum shitment: may present & problienm,
The drums can de used for returning scrap.

Monsanto's Program To Hardle Serap

1.

2,
3.

L,

asked what 13 Monsanto's plan about reclamation of scrap .
PC3 from plants, service shops, utilities, industrial users,

;cumercitl users, ete.? .
what 1s our view about a "Buy-Back” arrangement?

Wnat arrangements will Mcnsantos make for incineration? Dispcsal
in sultadle land-£1113? Recla=ztion by distillation at
Monsanto? " -

To date Monsanto's posture 1is:

a) We have taken "gcod quality®™ scrap frem capaciter
plant at ’ and had it reworked by sizple
filtraticn at Pindett, This Pindett arrangement is not
practical nor economical., We paid 1 ¢/1b, for this
“quite gocd” Arceclor, plus 1.9 ¢/1b. freight, Pindet:t
charged 2.1 ¢ to filter this materisl, cmaking our cost

5 ¢/1b.
b) 1jb.ooo pounds of somewhat lower qualify scrap froa
capacitor plant has accurmlated at Findett
for lack of distillation equipment, .

¢) Scrap frea plant appears to need.
reprocessing by distillation,

d4) About & milllen pounds of “bad scrap” from
" 5 has been disposed to a land-f1ll in New Jersey.
Monsanto paild half of the freight cost,
@) A car load of scrip transformer askarel from - .
» Virginia is being sent to ¥, G. Kruemrich.
for reprocessing.
PRR 022203
scu 037623
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f) Ve advised to incinerate 12,000
gallcne of oll contaminated askarel,

g) Ve talked with Sangamo, Picken, S. C. and atrongly
urged them I3 discontinue present disposal,

The a%ove "take-dback” arrangements have Seen rade on an
individual and experimental basis, We have no fixed “duy- ;
back” arrangement, regards anaworing question, ;

We have no estaclished process for reclaiming either
cagacitor or transfarmer serap.

We have no incineritsr far disposal of totally unreciali-adle
raterisl. .

To> date and for the foreseeable future ocur only effective ;
disposal 1s tc a land-f1l1l. While this i3 not desireable, i
1t 1s better than indiscricirate durping.

J. Trans
Table 4 lists the translormer askarel blends reviewed with

1.

2.

" Blend D cptimizes the Araclor cancentration in conformance

fcrmer Askarel 3lends Discussed With . Table 3. :

has discontinued use of 3lend A due to combustibility
of arc fsrmed gas, Por this saze reason, as diczated by
their legali pecple they will not use 3lend B.

Today both and . use Blend
¢ (Pyranol A13833), which they mix themselves,

with resuirements f£3r ncn-cembustidility of the

arc forred zas and with the pour point requirements,

The price is in direct c:nformance with cur previous

quctation for Aroclor 1242, when was using this at
s concentration of 80% by weight,

PRR 022204
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Acccrdlrzly 3l2nd D meets requirsments, although
czntalni=z 71.2% = the higher chlorinated Aroclor it d:zes
nsg confzr= with ¥:onsanto's csncern with the PC3 polluti.un

pr=blea, ,

P=r all praztl=al Furpcses Blend E (Inerteen 70-30) is
{12entical pTsyertias with Zlend D, which latter

. P>cysses I3 use, In the 1interest of standascizatiszn,
we sSeeg T Cave s at use 3lend
E, which i3 ussd bY for lcw tecrerature
apglicacizcs and 13 used by zany other ascasel transfar—er
sarsfacTirers S general appilcaticn.

Althouzh : USA uses Blend P (100% Aroclsr 1242)
f£== all apsllzatizcns, except Ior low=temseratus-e applicaticsa,

A-es =:T acsepT this use o 1008 Arceclor 1242 in
translzoTers,

will ==t aczegt Arzclcr 1242 or ary gther blend with
less ctha= a I 3= 1 ratio 3% chlorine to Tydscsen atocs. A
T=TLO 3:zmifizazmzly lower than 1 to 1 tends to yleld
ez=zustizle as=-l:rmed 3zastes, feels strzngly that
this 2zes ==t 2onfsom with the original definition of an
aszasel, Asszs2ingly thelir lesal pecple stress that this
poesents scTemIial 11adillity in case of an accident for which
Ca~isus precszients fave alrealy teen sa2t in court actions,
Fcints cut trhat this precedent for 1iladility regards
psollatizss sZuatisn wnich thus far i3 void of legal actiors,
Ee selteraTed tat Tthe pclluticn problem thus far s a ssurce
el Tecshnizal Tusifzaticns and warnings and exc-hasized that
in the c23e I electrical appiicatizrs wnich invslve 2nly
hesTerically s=a’ed appac-atus, adequate control should Se
pc3sibdle,

Pacts As As—e=d 2y Thcse In Atterndance

1.

2.

3.

Se

Cl5 - C5.3 2iphesyls -- fzund in aquatic eco system in
populated a=d industrial areas.

DT + Cl SyZ==carbcn insesticides have elffs=ct cn fish-eatirg
birds (reprodzcticn) leadirg to possidle extinctlon of 3cze

species,

PC2s (sc=e) a-s Zefinitely suspected aleng with polychlorinated
hydrocarzcr I-secticides.

Pesearch 223 teilng devel:zped seems to confirs incricination
of PC3s sublect To recheckdrng.
Pudblic, roliti:=al ard gzoverm=ent pressures stoppl sone
uses of 2alsrizated hydrocarbon insecticides (PCHI).

PRR OZZZO5
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17.

18.

19.

20,

21,
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PC3s have been brought into hearings proposing restricticns
or elimination of DDT, PCHI. _

As manufacturer of PCHI's fight for their life, attention
will te directed to PC3s. :

Ts our kncwledge PC3s are not being found in terrestrial hirds
cr animals, Sut DDT and PCHI's are found,

PC2s are not being found in the eco system without the presence
of DDT or PCHI's. : ’

PCHAI's residue are fzund without PC3s.

We have no eviZence that aryone has found lower PCBs except
that Dutch researchers found PCRBs in rcaches,

There 1s ns evidence of natural scurces of PC2s nér any source
other tran industrially pr-duced and used.

PC32s in a.sirgle dose have a low order of acute toxicity and
are no sigznificant prodlem to rats, dogs, chickens, fish and
humans,

Based con six months of chronic studies in rats and dogs some
PC3s are 'mcderately” tcoxic and mcre so than DDT, but less
toxic tran s:ire of the other chlorinated hydrscarbon

insecticides,

Some PC3s affect rat repr=ductisn, (10 ppm. apparert no effect
levels),

Some PC3s affect leghorn chicsken reproduction (100 ppm.).
PC2s have po affect level for chickens, estimated 10 ppm.

Soze environmentallsts are claiming that the PC3s pose a
threat to humans, are 30 "philosophizing”™ in publications.

Cne published page indicates that PCSs are as bad (or worse)
than DOT in microsomal enzyme effect, What is significant?
Sinces many chemical compounds react similarly!

Human experience in prcducticon of PC3s and their use has Seen
favorable. Less than 20 instances of {llness <own to Monsanto
Company since 1540-45, Proper precauticns.were not always

followed, °

Company's use of PC3s as dielectric fluids, has been
extremely favorable without illness throughout 40 years.

Monsanto Company {8 cenvinced that analytical techniques and
data from some laboratories investigating PCBs are reliable

and that conclusicns being Scrmulated are valid,
pRR 022206
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Mcnsanto Cozpany has nct run duplicate aralysis on samples
reported -in the 'literature,

Desires

1.

2.

3.

5‘

T.

seeks trat Honsanfo tzkclno precipitous reaction to the
PC3 problem that would resultl in withdrawing supply of Arcclor
1254 or 1250 to

The ccnsensus i3 that no sultable replacemon: for transforzer
asxarel fluid i3 foreseen,

In event of develcp=ent of a suitable fire-resistant fluid
replacement for askarel, . emphasized that a minirum
of 2 years testing work would be required before cocmercial

use cculd be adopted.

In reply to Mcnsanto's legal questicn whether with continued
use of-Arcciosr 1258 and 1250 would assume sole and complete
liadility -- answered, No! To substantiate his !
reply, - cited case examples involving where ‘
darages were scught and collected, even though was only ‘
the thisd pasty. He further stated that any arrangement !
seeking to delegate and ccocnfine liadility te relative
to the PC3B problem would be worthless.
. . I
Seeks to Incw the ragnitude and %ime of Arccler price - ;

increase that would result 1f Mcnaanto discontinues sale of . -
Arsclor for ron-electrical uses, or if pollution control

expen3es warrant a price increase (as 1n:1c1pated)

seeks to send a letter to their plants and service shcpl
and major users of transformer askarel, such as the
utilities giving nctice of the PC3 prodblem and guidance
about the most suitadble controls,

In the case of service shops scattered throughout our
countXy 1t 13 unrealistic that these people would assume
any expense to return scrap to Monsanto,

The minimum we can expect i1s that Monsanto pay the freight
charges, and reiscurse for a suitadble container-to aveid
additional and excessive contamination,

This emph&sizcs need for Monsanto to have an effective

reclainming prccess, Ctherwise, the best we can expect from
service shop2 and rany other users 1s to continue to dump

in 8 land-f1ll and stop discarding into the sewers.

PRR 022207
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realizes that Mcnsanto s caught between the explosiveress
of arc-forced gasses problem and on the other hand the PCR

pellutlon problem, Realizing possible unfavorable sutcome of

the arc-formed gas preblem,

desires to withhold the PCB :
problem from invelvement at NEMA, ASTM, IZEE, EET and ASIA :
at this tize, (making it an industry-wide problem) pending i
better in-depth understanding of the PCB problem, -

strongly seeks %o continue manufacture of askarel type i
transformers, because in many applications this aprarstus :
cannot be replaced with minerzl oil nor open dry, nor seal

gas dry type units,

Minersl oil burns., Open dry sccurmulates dust, lint, moisture

and can then fall with explosicn and burning.
dry types are very expensive, sSpice consuming and very

dirfficult to maintain sealed.

Transformer design and application 1s govermed by Natiocnal
-Electric Code, by local dullding codes, PFire Underwriters,
NZMA, IEZE, ASTM, IEC, ASA, Insurance ccmpanies and others,
Because of the diversity of organizations involved a directive
to discontinue askarel transformer manufacture would assuse

highly complex proportions,

Benignus
January 26, 1970

-

Sealed gas i

PRR 022208
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