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THE PC3-PCLLUTICN PRCBLIM

January 21 and 22, 1970
St. lLaouls Meeting With General BElectric Co.

7

GENERAL ZLECTRIC REPRESANTATIVES:

Mr., Bdward L. Raab, CE Pltesfield, Mass,, representing all g%
locations

Mr. H. Gerade, GE taxicological consultant

Dr. K. Murzhy, G2 Schenectady, New York, ¥vircrnzental
Polluticn Centrol

MCNSANTO REPRESENTATIVES:

H. S. Bergen, D. A. Qlscn, X. P. Wheeler, Dr. W. R. Richard,
Dr. R. H. Munch, Dr. R. Xeller, Dr. S. Tucker, W, B. Papagecrge,
J. G.  Bryant, P. G. Benignus

A, Presentaticn and Discussizn of ?ubﬁished Articles About Chlorinated
romatic Aydrccarcon ,nsecciciZies, T etc.) an s

Mr. Wheeler presented to Mr., Raad & booklet containing most of the
pertinent publicaticns, to date, and indicated that additicnal

articles will appear shortly.

He mentioned that manufacturers of DDT and chlorinated aromgtic
hydrocarbon insecticides will tend to emphasize the finding and
interference of PC33s as the Government hearings limiting or
banning use of the insecticides are Reld.

This lead GE tc seek understanding of the sccpe, reproducidlllity,
reliabllity and validity of the analytical procedures used by
various investigators who reported findirg PC3 in concentrations
as low as parts per bdillion, )

,,,,,

B. The Analztiéal Procedures

Drs. XKeller and Tucker presented detzils cof Monsanto's GLC - Mass
Spectrometric analytical capabllity and apparatus, as portrayed
in Tadble 1. The sophistication of our analytical capabllity was
ezphasized to assure that our appreach is the ultirate and 13 not
surpassed. On this basis our views of the validity of results
given in various publications are indicated in the atiachments

to Tadle 1.

General xlcétric were impressed and completely satisfied with the
scope of our analytical capabllity and work,
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Bicdegradeadility of PC2s

Mr., Wheeler related that while Arcclor 1254 and 1250 are Seing
found, 2speclally 4in aquatic environwent, the lower chlorinated
biphenyls are not being observed. It 13 anticipated that the
lower chlorinated members may be largely biodegradeatls.

Drs. Richard, Keller and Tucker discussed bicdegradeability
studies by Morisanto at Ruaben and elsewhers.

These studlies appear preliminary and not conclusive. Much more
needs to be dorie in this area t3 allow. to draw conclusions,

ince the literature indicates that trichlorsbenzene and tri- '
tetrachlorzbenzene are nct susceptible to biodegradation,
are intrigued with the absence of reports about.finding these
materials in the .envircnment., The cbvious implication is that
since these materials are used with the higher chlorinated PC3s
found -- the socurce of the latier i1s not from dielectric fluids,
However, 1t was reascned that chlzrobenzenes may not remain due i
to thelir relatively higher vapor pressure or may not be found :
to date decause they nave not yet been zerced in to the aralytical

i
spectrun, i
I

Status of Aroclor Studies At Industrial 31o0-Test., Tabdle 2.

In essence results reported by Mr, Wheeler c¢cn cﬁrenic animal

toxicity tests anli animal reprzducibility studies undervay are
net as favorable as we had hoped or anticipated, Particularly
alarming is evidence of effect on hatchability and production
of thin egz shells regards white leghorn chickens. The studies
involved Arsclor 1242, 1254 and 1250, Some of the studies will
be repeated to arrive at betler concluaionsa,

The location of Askarel Transformers, Table 3.,

Messrs, . and Benignus formulated Table 3 to portray the use '
and locaticns of askarel transformers throughout industrsy and our

cozmercial and residential areas,

Cn discussing these askarel transformer applications was
mest impelling and forceful about the non-replaceadbility of
transformer askarel fluld and the critical or essential use and
need for askarel transforzers, which have safety from fire as
their outstanding virtue. Without dwelling on details and instead
carried to the ultimate, the concensus 13 that without availability
of askarel transformers large cities like New Yorkx would be shut
down with no power. Certain industries that rely mainly on
askarel transformers would go down with no power, Withcut Aroclor
capacitors most of the lights across our country would go out

and motors in air conditioners and sany industrial applications

would not ruz, PRR 022200
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Prankly, no one cculd think af a suitable replacement for
transformer askarel fluid., Fortunately, Arsclor 1242 with
promise about biodegradeabllity 1s used in =most all of the
Arcelor type capacitors. Mcrecver, posiidle favorable iscmer
rearrangecents are foreseen in the case cof Arcclor 1242,

- Need to ccntrol, accumulate and properly dlspose of scrmap -

askarels i1s unquestiznatle in light of ‘the PC3 pollution problem,
and essential toward maintaining the use of askarel dielectrics.,
At alcne apparatus in which askarel fluid 1s used represents
100 milllon dollars annually. About S0% s in the capacitor
area and 40% represents transformers,

requested and we vwere pleased %o give . . thelr
Environmental Centreol man, a 1ist of all and other lccations
recelving Pyranol shipments in 1959. This amcunts to about 16
million pounds of askarel fluids with econcmic werth of near
2.5 million dollars. This listing included 24l different
locaticns of which 115 were plants and service shops
scattered throughout our country.

Of csurse in additicn to dieleciric use in hercetically sealed
capacitors and transfarmers major amcunts of PC3s are used
as Plasticizers, Industrial Hydrsulic Pluids and Heat-Transfer

media,

BEnvironmental Scurces of PC2s Prom Dislectric Ap}licaticﬁs

1, Spills

2, Disposal of wvaste

3. Ultizate disposal of product -~ for failed apparatus
4, ventilaticn of operation for employs protecticn -
5., Waste from ccntaliners

5, Pleld on service failures

7. Repair and return npparafus “service shops”

Considerations of Degradation Disposals

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

2., Thus far there is no evidence that higher chlorinatsd
biphenyls will biodegrade,
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3. According to the litersture TCB and TTCB biodegrade at g
vcry slow rate,

4, cnemicul, catalytic breakdswn would probably require high
terperatures,

S. Ineineraticn will require 800°C, and § scccnd sojourn time. .
HCl scrubbing woculd be required,

Estimated Annual Amourts of Contaminated and Scrap PC2s ®roam
e lectrlica. lrcusiry

1. Prom The Transformer Industry:

a) In plant and rleld 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 pecple do
not manufacture new transformers, although on occasion
they may fi11l new transformers sent into the fileld
without fluid, As these service shops are devoted
primarily to repairing faulty transformers, we can assume
that as much as 1.0 million pounds annually of “"scrap"
is generated, Most of this has deen dumped or disposed
of in streacs, . .

e) We estimate that prebably 150,000 pounds of this is . ;
arced beycnd reworking and needs to be incinerated. |
The remainder may be rewcrikable by distillation. '

2. Prom The Capacitor Industry:

a) Collectable waste from normal capacitor impreznation
operations amounts to about 850,000 pounds annually.
Most of this should be reworkable via simple taks-over

diltillation.

b) Scrap, badly contaminated with polypropylene, spoxides,
solvents, oil, grease and "Junk" 1s generated at not
over 50,000 pounds a year. This magerial should de
incinerated, along with the 150,000 pounds of scrap from

transformers,

e) Power capacitors are desizned to last over 30 years.
Mcdern motar runs may last 10 years and the small lighting

ballast usually last not over 10 years.

Bventually and cumulatively there is a large potential
of fleld-failad capacitsrs. Fortunately Aroclor 1242
has been used almost exclusively since about 139%50.
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The fallcd units are disgosed of in industrial ducrs,

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

in epoxy resin, all encased in a metal box are discarded
23 a unit., This 43 erthasized to indicate that
incineratisn of such apparatus is not applicable.

Prem Contairers:

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

It i3 Qquesticnable that drum shitments ray present a problem,
The drums can be used for returning scosp.

Maornsanto's Program To Handle Sersp

1.

2,
3.

L,

asked what 1s Monsanto's plan about reclamation of scrap .
PC3 from plants, service shops, utilities, industrial users,

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

wWnat arrangements will Mcnsanto make for incineration? Dispcsal
in suitadle land-f111s3? Recla=ztion by distillaticn at
Monsanto? o .

To date Monsanto's pcature is:

4) We have taken "good quality™ scrap frem capaciter
plant at ’ and had it reworked by simple
filtraticn at Pindett, This Pindett arrangement is not
practical ncr econczmical., WwWe paid 1 ¢/1b, for this
"quite good” Arocelor, plus 1.9 ¢/1b. freight, Pindet:
charged 2.1 ¢ to filter this materisl, cmaking our cost

5 ¢/1b.
b) 136.000 pounds of somewhat lower quzlify scrap froa
capacitor plant has accurmlated at PFindett
for lack of distillation equipment, .

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

d) About & million pounds of "bad scrap” froa
" » has been disposed tc a land-fill in New Jersey.
Monsanto paid half of the freight cost,
e) A car lead of scrap transformer askarel from - .
» Virginia s being sent to ¥, g. Krumemrich.
for reprocessing,
PRR 022203
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) Ve advised ts incinerate 12,000
gallcns of o4l contaminated askarel,

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

The ghave "take-tack” arrangements have “een rcade on an
individual and experimental basis, We have no fixed “buy-
back” arrangement, regards answerinrg question,

We have no established process £ar reclaiming either
capacitsr or trarnsfarmer scrap, .

We have no ircineratsr far dispssal of totally unreciazi-anle
raterial, .

Ta date and for the foreseeable future cur only effective
dispcsal 18 to a land-f111, Wnile this i3 not desirsable,
1t 13 better than indiscririrate dumping.

Je Transfcrmer Askarel 3lerds .Discussed With . Table &,

Table 4 lists the transformer askarel blends reviewed with -

1..

has discontinued use of 3lend A due to combustibilicy
of arc fsrmed gas, Por this same reason, as dictated by
thelir legal pezple they will nat use 2lend B,

Today doth and . use Blend
€ (Pyranol A13833), which they mix themselves,

" Blend D optimizes the Arzclor cancentration in conformance

with resuirements {or neon-csnbustibility of the

arc formed gZas and with the pour soint requirements,

The grice 13 in direct c:nformance with our previous

quotation for Aroclor 1282, when was using this at
a concentration of 30% by weigzht.
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Acezrdiszly 3l2nd D meets requirsments, although
czntalni=x 71.2% =f the higher chlorinated Arsclor it d:zes
nst ecnfzr= with ¥:insanto's cincern with the PC3 polluti:n

pr=blea, ,

P== all prazti=al ;urpsses Blend E (Inerteen 70-30) is
12entical psrersiess with 2lend D, which latter

. pTcytses I3 use. In the 1nterest of standarcizaticzn,
we seeg TS Tave s AT use 3lend
E, whitch s usad by for lcw tecperature
arprlilcacizes amd 1s used by zany other ascassl transfaor=er
zmarcfacTisers Jor general appilcation.

Althouzh : USA uses Blend P (100% Aroclsr 1242)
£z all appiizaticrns, except Ior low-temcermatuse applicaticn,

A-es =:2T accsesT this use o 1008 Arcelor. 1242 in
translioTers.

will ==t aczegt Arzelor 1242 or ary cther blend with
less tha= a I = 1 ratls 22 ehlorine to TIydsosgen atoems. A
TETLO izmiflzantly lower than 1 to 1 tends to yleld
¢-=zustizie ass=-Tirmed zastes, feels str=ngly that
tThis Z2:ces =T s:InfsiT with the original definition of an
aszasel., ASszzr2ingly thelr legal pecple stress that this
segerTs scTe=Iial 11aB1ll%y in case of an accident for which
Vasisous preczlents ‘ave alrealy Leen 32t in cocurt actions.
sein%s cut that this precedent for liadility regards
Cormoustitilscy i3 already ses, in ¢antrast with the PC3
pollatiz= sZTuatiszsn whnilch thius far i3 void of legal acticnrs,
Ze relitesiced that tThe pclluticn problem thus far is a ssurce
el technical Tusifczaticns and warnings and e-r-hasized that
11 the c2se = electrical appilcatizrs wnich invslve 2nly
hes—eticallYy s=a’ed appar-atus, adegquate control shauld te
pc3sibdle,

DDT + Cl ny<l>=carTbzn insezticides have eff=ct cn fish-eatirg
birds (reprodz=cTisn) leading to possidle extinction of sce

PC3s (sc=e) a-= Zefinitely suspected aleng with polychlorinated

Pesearch 2223 Seing Jdevel-ped seems to cznfira inericinaticon

pRR 022205
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Pacts As Ag—eed 2y Thzse In Attendance

1. Cl35 - C5.3 2izheryls -- fzund in aquatic eco system in
porulated a=d industrial areas,

2.
specles.

3.
Lhydrocarzcr Z-secticldes,.

h.
of PC3s sulblect T rechecking. .

S, Publiec, political and govermment pressures stoppinf sone
uses of 2alzritated hydrocarbsn insecticides (PCHI).
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PC3s have been brouzht into hearings proposing restricticns

or elimination of DDT, PCHI.

As manufacturer of PCHI's fight for theilr life, attention
will e direcced to PC2s,- ’

T our mewledge PC3s are not being found in terrestrial birds
cr anirals, 5Sut DDT and PCHI's are found,

PC3s are not bYeing found in the eco system without the presence

of DDT or PCHI's.
PCAI's -esidue are fcund without PC3s.

We have no evidence that anyone has found lower PCBs except
that Dutch researchers found PCBs in rcaches,

There 1s no evidence of natural scurces of PC3s nér Ay source
cther than industrially pr-duced and used.

PC23s in a. single dose have a low order of acute toxicity and
are no signiflicant prodlem to rats, dogs, chickens, fish and
humans,

Based on six months of chronie studies in rats and dogs scme
PC3s are 'mcderately” tzoxice and mcre so than DDT, but less
toxic tran szre of the other chlerinated hydrscarbon
insecticides, ' '

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

Sorme PC3s affect léghorn chictken reproducticn (100 ppm.).
PC2s nave no affect level for chickens, estimated 10 ppum.

Scce envircnmentalists are claiming that the PC3s pose a
threat to humans, are so "philoscphizing” in publications.

Cne published page indicates that PCSs are as bad {or worse)
than DIT 4in microscmal enzyme effect, What i3 aignificant?
Since many chemical compounds react similarly!

Human experience in prcductiocn of PC3s and their use has bteen
favorable. Less than 20 instances of illness own toc Moensante
Company since 1540-45, Proper precauticns.were not always

followed, ~

Company's. use of PCBs as dielectric f£luids, has been
extremely faveorable without 1llness throughout 40 years.

Monsantc Company 18 convinced that analytical techniques and
data from some laboratories investigating PCBs are rellable
and that conclusions being fcorrmulated are valid,
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Mcnsanto Cozpany has not run duplicate analysis on sawples
reported-in the 'literature,

Dealres

1.

5.

seeks trat Mornsanto tiake no precipitous reactiocn to the
PC3 problem that would result in withdrawing supply of Arcelor

1254 or 1250 to

The ccnsensus 13 that no suitable replacemon: for transforzer
askarel fluid is foreseen,

In event cf develcpzent of a suitabdle fire-resistant fluild
replacerment for askarel, . emphasized that a minisum
of 2 years testing work would be required before cecmercial

use cculd be adopted,

In reply to Mcnsanto's legal questicn whether with continued
use of-Arccisr 1254 and 1250 would assume scle and complete

liabllity -- answered, No! To substantilate his !
reply, - cited case examples involving where '
darmages were scught and collected, even though was cnly l

{

the thisd party. He further stated that any arrangement
seeking to delegate and ccnfine liability to relative
to the PCB problem would be worthless., .

) - I

seeks to knsw the magnitude and =ime of Arcelor price . i
increase that would result 1f Mcnsanto discontinues sale of .
Arselor for non-electrical uses, or if pollution control

expenses warrant a price inccease (as anticipated)

seeks to send a letter to their plants and service shopl
and major users of transformer askarel, such as the
utilities ziving notice of the PC3 problem and guldance
about the most suitable controls,

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

The minimum we can expect 18 that Monsantc pay the freight
charges, and reisourse for a suitable container- %o avoid
additional and excessive contamination,

This emphasizcs need for Monsanto to have. an effective

reclaiming prccess, Ctherwise, the best we can expect from
service 3hops and rany other uaers 13 to continue to duzp

in a land-f11ll and stop discarding into the sewers.
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realizes that Mcnsanto 13 caught between the explesiveress
of arc-forced gasses problem and on the other hand the PC3
pollution problem, Realizing possible unfavorable sutcome of
the arc-formed gas preblem, desires to withhold the PCB
problem freom involvement at NEMA, ASTM, IEZEE, EEY and ASIA
at this tize, (making 1t an industry-wide problem) pending
better in-depth understanding of the PCB problem, -

strongly seeks to continue manufacture of askarel type
transformers, because 1in mary applications this apparatus
cannct be replaced with mineral cil nor copen dry, nor seal

gas dry type units,
Mineral oil burms. Open dry sccumulates dust, lint, moisture
and can then fall with explosion and burming. Sealed gas

dry types are very expensive, spice consuming and very
difficult to maintain sealed.

Transformer desizn and application is govermed by National

.Electric Code, by local dullding codes, Pire Underwriters,

NEZMA, IEZE, ASTM, IEC, ASA, Insurance cempanies and others,
Because of the diversity of organizaticns involved & directive
to discontinue askarel transformer manufacture would assuse

highly complex proportions,

Benignus
Jarnuary 26, 1970

-
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