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N\ ' Further to the proposals presented in Addendun III to the

‘agenda of tho 3rd lleeting of the Sector Group on Unintended
Occurrence of Chenmicals in the Environment, this document
attenpts to call attention to the questions that may have

i to be considered before reconmendations in respect of control
neasures for the use of PCPBa can be dg};eloped.

- The documénx aleb ocontains the national reports sutmitted
by tho United Kingdon, Sweden and Frence in response to the
reguest by the Sector Group for 1n£orm9tion.on PCisg.

3

Tt is suggested thot the dolegates report on mensures tsien
© or contemplated in their countries to control the use or
- éispersel o£'PCBs. . s
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' Addendun IV to -2 -
. Iton 7 of NR/ENV/72.8

- Polychlorinated Biphenyls ‘

1. It has been estimated that &4,000 metric tons of PCBs are

groduced ennually in the world, ICBs are ususlly high -
0iling point (low vapour gressure) liquids of hizh

dielectric constant, soluble in organic media rather than
water, extremely inert, stable to oxidation, to heat and
to attock by acids end alkalis. They are uased mainly
in tho eleotricel industry in trenaformers and capacitors,
but also in heat tronsfer systems, hydraulic fluids, and
ag odditives in pesticides, plastics, resinsg, rubbers,
edheeivoes, vexes, paints, printing inks, carbonless
cerbon papar, ete.

2. Tho cnounts of PCBs produced in OECD llember countries .
ere not knowm, pertly becauss of the difficulty of obteiningz
production figures from a sole procducer (e,3. lionsento -
in the U.S.A.%. Other producer countries for which no

.+ figures are available ars the U.K., Jepen and Spain,
: For some countries production and use heve been specified
* (see Table). . C

3,  PCBs have been used since 1930, but their gccurrence in
tho environment vas not detected until 1966, Residues ere
novw being found throughout the biosphere, particularly in
the aquatic environment, but alse in eir, various specios
of oninmels, end nen, .

4, The biologicel significence of PCBs is not well understood,
but certain effects, both chronic end acute, lLiave beon
.observed, Although %he toxicity of PCEs i3 not gencrslly
considered’ to be high, impurities, such ea dibenzo~-furans
thet ney develop during the manufacturing process, are
known te be acutely toxic. '

5. The aueation of toxicity is complicated not only by the
existenco of impuritieg, but aloo by the large number of
different compounds - tﬂooretically 210 - vhich are more
or lass chlorinated end nay have different toxicities.

1 The highly chlorinated diphenyls are the most persistent :
a molecule containing four or nors chlorine atoms requires
& temperature of at least 800 C to be destroyed.
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Item 7 of HR/EIIV/72.C
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Inportant research projects ere under way in ncny douﬁtrios
to study the toxicities of PCBs and to develop snalytical
technigues to distingulsh between the various compounds,

Despito the incowplete knovledge of the effects of PCBs,
steps have recently been taken by both governments cnd
Industry to reduce their use or disporsal. lonsento
Choricals, tho only manufectursr in the U.S8., Canada
and the U.R,, have decided {Aupust 1970) to linit their
g:oduction to use hclosed systens only, i1.s8. for use
transformers, capecitors, heat transier systons and
hydrauvlic fluids. For the lattar two catezories, the PCBs
are nlso being replaced, allegedly by polychlorinated
tegphenyls. The replacement is estimated to be only about
10% nore expensive according to Monsanto Canada, Ltd.
The replacenont of FCBs as plasticisers and in paints

. Go not significantly increase the cost of tho products.

Bayor, A.G. in Gercany bhas followed tho oxanple of lMonsonto,.
% ..but there is no infornation as to wvhether sinilar nezsures
.. will be teken by nonufecturers in Italy, Spain or other
‘unidentified producers, The responsibility of the distri-

butors is not knovm.

" The néasures taken give rise to a nunber of questions thet
.. the Seotor Group pay wish to discuss @

. = - Hov does the manufacturer ensure that the products

s0ld are used strictly for their intended usge in
closed systens ? . .

. moasures are token in case of accident 7

.= . How often do the PCBs in clozed systens nead to

o be replaced 7 .

turer 7

" = Ta the used product alvays returned to the nmenufac-

- I3 .

- How does the manufacturer digpoae of 1t 7

- "Howr 15 the dimposel problen solved in countries where

there is no nanufachirer ? .

N
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10,y Action hes also beon token by some llember governuents,
\%: Norvway, Yor e:xomple, PCDs can now only be used with

.

‘gpecinl permission, It would be eppropriate for the
logetes to the Seoctor Group to report other necsures
that uey have been teken or are contemplated,

.11, In the national report froa the United Kingcon (Anne:x: I),
.. ettention is drawn to the danger of creesting internationazl
trade difficulties through unilateral action, for example
by o pgovernnant decision to ban’ PCBs, including the
isport of PCB-containing products, This reises the
- - guegtion of vhat manufactured goods contain ICEs, end

T to vhat extent thiz is knowm, At the sd hoc neeting on
"Poesticides and Other Related Chenicals®™, which wes
convenod by the Environment Comnittee in January, 1971,
:?e Finnish Delegation subiaitted the following informee

on 3 ‘ . .

"Some new regulations are under consideration in

. Finlend, Vhon these come into effect, the use of

.+ PCB~-compounds will be sallowed only whon it is

. impossible to replace them by less dengerous
‘coppounds, According to the plan, the products
containing PCB-compounds zmust have a specicl label
indicating the PCE-content. The uSers of these
conpounds mst be informed about the possible
harnful effects eeused by PCB-compounds in the
environnent. The disposel of weste products contai-
ning PCB~compounds will be ellowed only by certain
nethods, This plan covers both imports end products
made in Finlend. In this context it would bve useful
to study whether the liember countriss vould bz
interested in creating a uniforn system of warning
labels to be used in the trade of these products”,

‘X2, The Sector Group ney wish to consider this proposal,
bearing in mind that such e measure would not solve the
groblam without being acconpanied by a nmethod of collec-

ion and disposal of. the wagte products. In this
con:eﬁt two exemples (from the U.S. and Sweden) mey be
quoted : .

" a) Reconuendation by a Sub-Council of the U,S.
~ . . Detionsl PoITutIon Control ColnsIl (June  IY71)

- A it e

*In view of the suspocted ecologicel hazerd presented
by stote-of-the-art formuletions of polychlorinetec

- biphenyls, it is recoiinended that the electrical
industry employ the following guidelines in the
nanufacture and servicing of electrical epparctus :

NEV 036272
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,

of PCB waste materials, such that thoere will be no
release of naterials to the etiosphere or to ground
or surface water significent fron the stondpoint of
toxicity or adverse ecological impact, Initislly,

the only process which oppears to meet theso
reguirements is incineration under carefully control-
led conditions, With proper adjustment of temperature
residence time in the incinerator, and other para-

- meters, products of combugtion will be linited to
HCl, CO,, &nd H,0 (in the form of sturm, ). The hydro-
chloric™ocid neY Lo cbsorbed in a scrubbor ond. the
rosultont solution noutrtlisced vwith 11w to form
enleiwy chiloride solution, CrCl,s In tho »rocoss
Coserilod, tho only efilucsnts t6 the wnviromrent vill
o o opluco of steon, ecrbon aloxide, onc bLrine, the
Macurr o of vhich oust be held to regulatory ilmits.

\if) Provision is to bo wpade for qualified destruction

. (41) A1 1iquid waste s to be held in impervious

containers pending disposal.

_ﬁ“'g; (411) So0lid wastes contaminated by FCEs are to be held

b)

in lapervious containers pending disposal or purging,
Purging nay be ccconplished by clesning with proper
fluida, The resulting conteninated licuide nay be
“incinerated as above. .

As the result of progremmes undertaken since the industry
was first nlerted to indicaetions of ecological herm fron
PCZs, the industry has progressed, a long vay tovard,the
ioplementetion of these recomnendctions. At least two
enterprises ere accepting liquid wastes for incineration;
facilities are being prepared for the processing of
contaninated solids; end a conmittee of the fmerican
Nationel Standards Institute has been authorised to consi-
der vhat atandards may be oppropriate”,

New Mothod for Disposal of PCBs (Sweden 1971)

"Recently the Swedish industrial group SUPRA pregented
"a method for PC3 disposal vhich shows great pronise. -

FCE disposcl is a by-product of an arrengement for
ro-use of waste oil which SUPRA put into operetion at
ghedammonia production plant in Kverntorp in central
yieden.,

The ammonia production uses large emounts of heavy
mineral oil which is converted meinly to carbon monoxid-
end hydrogen, This is done at extremely high temperature
(1,400 Gegrees centiprade)...

. NEv 036273
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The extremely high tempeirature used in converting
01l into process gas results in dbreckdown of many of
the conteminants of waste oil. The National Tnvironuent

“ N\ Protection Boerd Research Laboratory has mede careful
enalyses of thoe wvaste products and of process gas et ‘
various steps. They discovered that FCS was one of
the substences that had been broken dovm,

necyclinsland Disgposel  in One Packege

In co-operation with a firm of consulting engineers,
Terra Eona, an inventory of waste oil in central

" Sweden was carried out. The results shoved that lorze
enounts woulé be available 1f e suitable orgenisation
for colleoting the oll could be orgenised. This has
now been done, The orgenisation, Reci, delivars oil
to SUPRA under contract. Vaste 0il is collected from
industries, gerages, municipalities, ete.. A system
vhich permits collection of quite small amounts from
each individual subcontrector hes boen organised. -
Oils and waste products containing PCD ere collected
and edded to the procesg, The method seems to show
great promise £8 o model for solving sewvercl serious
env&ronmentgl problens in an economically etitractive
way", , :

In relation to the problem of PCBs, it is suggested that
the Ssctor Group

a) arrange for availeble informetion on the effects of
PCBs to be sunnarised (see Addendum III to the
agenda for the 3ré meeting, NR/ENV/72.8); :

) b) ‘discuss in vhat viay reconnendations for concarted.
action could best be .developed,

In viev of the-extensive control ection already talken

in reapect of PCDs, it may be posgible to draft reconnendetions
for a polioy without further delay. In order to develop

such rscommendetions, and te ensbre repid action, the Sector
Group mizht consicder convenin; a specisl meetiny together

vith the najor manufacturers of PCDs. As & basis for dis-
cussion, the Secretoriat could prepare an assassuent of the
neesures already telten, including the technical questions

posed in pera. 9, . '

NEV 036274
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The meeting could then revievw :

the costs of banning, replacing, re-using enc:
disposing of PCEs end. PCB~-contcining products;

the possibility of restricting cll procduction to
certain uses; .

the feasibility of labelling IPCE-containing procducts;

the administrative machinery needed to implenent
measures for the control of PCBaj

* the question of vho should bear the cosf of return

and destruction of used products;

other congounds in use thzat ars related to FChbs,

such as the polychlorincted terphenyls or the
polychlorinated biphenyls, otec.. -

Follouving this discussion the specipl meeting
should formulete proposals for concerted sction
in Hember countries for submission to the Council
of the OICD, . - - .
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PRODUCTION AND USE OF PEBs IN SOME O0RCD COUNTRITS (metric tons)

9L29¢0 A3N

Rernany(1) {Canada 1) | U.S.A. | Finland 2)|{France 1){ Italy | Norway 2)|Svedenl) ézl': a"%z- ’
Production 2,260 |5,000%) - 8,000 {1,500} -~ -- -
3 | ) :
Transforners/ | 4,500 ; 200 l . 400
Cepceitors f ; ,
l Lo
Hoet Transfer - ( . L 3-9 <1 \
o~ 9 NS . &ro
systems ?_2’ 5001;1 : }5 ; 0005) { . /
Hyareulic &. 1,000 S { €-10 |;
Fluids ! J i
\
Paints,Plastics! 1,5007) 30-40 25 80 |y
adhesives etec.. - ’ ;
! ,':

1) Fipures from 1970 *

2) istipeted annual ipport

5) Sales by Dayer AG .

L) Seles in Cencda

— 3) Lstimate based on consumexr information .
6) 20-90f; sold to Eloctricité de France :
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A ANICY: I ‘

\SOITI‘ROL OF POLYCHLORINATED BIFHCINYL POLLUTION
IN THE UNITED KTIHGD! i

In 1966 Jensen(1) established thet polychlorinated biphenyla
(PCBs) were present in pike (Bsox lucius) end & white~tailed
eesle (Helimeetus cldicille) in Sweden. This discovery,

lexrgely erdising by chance during studies in progress on DDT.

. gnd other orgenochlorine Iinsecticides, .was the first intice-

tion thet this group of gynthetic orgenic checicels nay heve
becone widely distributed in the environment, Imiediately
following their identification in Sweden a prograune of
rescerch was started in the United Kingdoan go sgcertein i

the previously widely observed but unidentified corpounds

in vild aninels in the British Isles, were identical with PCBr.
This work not only confirued that they wers, but clse that
they wvers geogreaphically videspreed. lionsanto Chenicals Ltd.,
the sole manufecturer of PCBs in the United Kingdon, emmounced
that froa lst lMarch 1971 they viould acecept no furthor orders

" for PCEs excopt for Y“certain sppecified controllable uses",
. This paggi gives an cccount of the investigations carried out

. hope that the experisnce gaoined may help ot

in the ted HKingdon to deal with the PCB groblen, in the
er countries

which nmay be faced with this type of problem crising froo

the nenufacturs and uee of thesa and other sinilar synthetic

orgonic chenicels which are now being nanufectured in increc-

. 8ing aamounts in neny parts of the vorld,

D S
. - P LX) K

Fenufecture end use SRR

The monufacture of PCHs was first started by lHonsente in
the United States of Anerica in the early 19308 and_ in .the
United Kingdon, at cne plant in lonoouth in South Yales,

*in the eerly 19508, Prior to 1951 all the PCBs used in the

United Kingdon were imported. Initielly these ecoupounds

vere used alnost exlcusively in electricel transformers' end
then later also in cepacitors. Becruse of thedir outstending
properties as & cooling end heat transfer fluid, coubined with
extrenely low copbustability, their principal use has reuci-ed
in the eloctricnl industry vhere they replace- the pore con-
bustible 0il products, The position before the control neac.re
wore Jdntroduced in 1971 was that elthough the uejor uses

NEV 036277
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wf PCEs aold in the United Kingdon were in the

e{ectriccl industry, a substantiel proportion was being
uged as cdditives in plasties, resins, rubbers, adlicsives,
peints end in heat transfer systems and hydraulic fluids.
There was also letterly some use on an e:xttrenely small
gcala in vacuuu punps and in specizlity lubriconts,

Proverties snd Analysis

The FCBs cre a series of chlorinnted biphenyl conpounds,
the differences stenning frowm the degree of chloriaction

.end the lorge nunber of possible honologues end isoaers

vhich con be formed. These different homologues nnd
isomers ocy have differsnt proporties, Coamercial producta
contain lcrge nunbers of differsnt coopounds in verying

"proportions. PCEs cre very stable chenical coupounas

resistcnt to degradetion by oxidetlon hoth chemically-end
biclogically. They are reletively insoluble in veter but
are niscible with natural olls end fats, Only linited
infornmation is available on their tosicity. The ecute

LD 50 valus to rats, using o commerciel product ecntoining
423 chlorine, wes found to be about 4ag/kg. In othor tests
on snell nemnels levels of 1-10 wz/kg In feedstuff had

no significant toxioc effoects, but at 100 n§£§g thore

were sone indications of long-term effects « The

.. estinated dose rate for 500 nortelity ot 56 days feeding

' breeding cepablility

Aroclor 1254 to the Benzalese finch (lLonchurc striata) lizs
been showm to be 254 mg/kg/dey, suzgesting that in this
specie Shis particular PCZ has oniy 1/13 the toxicity

T ppr{3), In the morino brovn shrimp (Cranzon erengon)
the IC 50 for scute toxicity in 48 hours proved to be
0.3 Eg/kg for Aroclor 1248 coupared to 0.003 ng/kg for
pOT{%43,. "It hes also boen shovn that ot low levels PCD,
like DDT, cen induce sterioid hydroxylating enzynes in the
liver of pigeons (C?%gmba 1livia) and so nay affect their

)
The PCBs thus have nany of the plywsicel ang chenical
¥ropert1as of the orgenochlorine insecticides zona eppear
0 produce sinilpr toxic effects in a nunber of snionlas,
although generslly agparently having « souewhat lover
toxicity. It should be epprecisted, hovever, tiwt bocausc
of the large nuaber of I'CR coizpounds, ond combinctions ol

‘these, that are 'now aveilable the toxicity of different

tgpes may vary considerably owing to the varied nature of
the ocomponent parts. . . :

" 3
Tea?
B
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.et extrenely low levols (e.g. 1 in 10

" for PCB residues,

-ll ~ Annex I to Addendum 1V
to Iten 7 of KR/THV/72.8

s

Anelysis for PCBs hes been by use of gas chronatogrephy,
using electron capture detection with occasioncl idon-
tification ond stiucture confiriiction by ges chronctozraphy
pass spectronetry. Because ol the nee?‘to noasure PCBs

or less), end the
piullerity of theilr chemical structure to that of the
organochlorine insecticides which were freouently elso
present in the tissues of wild cnimals underzeing enclysis,
great core was.needed in the developnent of & reliable
stendard tecanigue that could be enployed by sepcrcte
leboretories to give conparable results, This wes ecchieved
in the United Kingdon by close lieison between the lebo-
ratories of the Department of Apriculture end Fisheries
for Scotland; the lidinistry of Agriculture, Pisherises and
Food; the Governnent Chenist; end the Neture Conservency
{Heturel Environment Researclh Couneil). This close

. liaison between the anelyticnl chenists engoged in the

investigetory work end the early esteblishiient by then of
agreed methods to be folloved, vas & nojor fector in the
rapid confirmation and subsequent surveillance of the
distribution and levels of PCBs in the British Isles

- (1t i3 emphasized however thet the results obiined are

only- indicative of the order of the mnounts present rether
than being quantitatively cccurete).
Distribution

As they are Eersistent end fot soluble the PCBs, lile
the orgenochlorine insscticides, ere Teteined in the

tissuea of aninels, It vas decided theredbre thot a good

indicetion of the extent to vhich they had becone
dispersed in the British Isles could be obtained frou en
oxenination of fish, merins invertebrates and predatory

. birds (predators, because of their position in the food

chains end boecause their dlets include ¢ wide range of
different orgenisms, cen be used to indicate vhetlier or
not organochlorine coupounds ere¢ present in a very vide
range of orgenisus). | N
Another factor vhich influenced the type of surveys under-
taken was that work was alreedy in progress in several
of the governuent laboretories to investizate the lovels
of orgmochlorine insecticidea praesent in fish and rredatory
birds., It wes, therefore, a reletively straightforwerd
notter to extend the enelyticel procecure to include the
PCBs. During the late 1960s over 500 precdeatory birds ond
their ezgs, together with lorge nunbers of fish and inver-
tebrotes from man;cgurts of.%he British Isles were exeainod
s were found to be present in nost

. ' NEV 036279
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of the specimens exonined from o vide veriety of
localities, including remote nountain rezions of Vales

end Scotlend as well as industrial arcas. The enounts
prosent were not found to bo correleted with any particuler
geogranhical locality but with hebitnt, the larzer
rasidues being present in aquctic species - both freshwoter

- and ncrine. Thus the emounts present in the tissues of
essentially freshweter fish-feeding heron (Ardea cineriq)

_ included one sgpecinen with 0.900 ng/kg of FCBs in the
liver, the arithmetic mean of PCBa in the livers of 16
edults exenined being 98 ng/kg. The levels present in
101 eggs of this speciles renged fron those in which no
PCBs viere detected, to & maximumlevel of 80 ng/%g -~ the
erithenetic mean being 5 wg/kg. Sinilarly, the fish-eeting
Creat Crested Grebe (Podiceps cristetus) cnd Kingfisher
(Alcedo etthig) contained up to 40 pg/kg. In contrast
the level in tiasues of omniveoroua and herbivorous terres-
triel species rerely oxceeded 5ng/kg, with t?g bird-feeding

. terreatrinl predators coning betuveen the two ).

Further confiimmation of the gresence of PCB conpounds
in the sea vas obtained in the autunn of 1969 during an
investigation into the nass mortelity of over 12,000
sen biras in the Irish Sea, While no single ceuse for
these deaths was esteblished, the report of the incident
concluded that ""one of the iost striking finds of the
anclytical programne was the presence in the livers of
nost of the dead guillenots (Uria esalz of unusually
high levels of PCBs", During this investigetion the lavel
found in secwater (53 sanples) was <0.01XE/1; in zoo= .
lankton (7 sanples) « 0.01 - 0,03 mg/kg: in nussels .
fwhole, less shell, ¢ 100 speciuens) 0.51 -~ 1.8 ng/kg;
_end in 11 specinens of llorwvay lobster (Nephrops)
<0.01 - 0,1 ng/kg. The levels in the livera of fish and

: - seabirds went up to 2.6 mg/kz in herring (Clupes harengus) :

27,000 in vhiting (Merlangius merlzngus); 50 Rg g" in cod
(Cadus morhua) and up to 800 ng/kg in guillemot(6Y, During
- the sape period an investigntioh wes cerried ocut off the
Cornish coast in the south-west of ¥nzland into the .degths
. of about 40 gra{ seal (Halichoorus grypus) pups. The
: PCB levels in 11 specinens exanined were found to ba
: relatively high (17=-90 ng/kg in the liver =nd.1l18-187 mp/kgz

! . in the blubber) It wes conciuded howover that PCBs were

not & contributory cause of ?$3th, vhich was attributed

to noin Juvenile nortality\//, A leter nore extensive
study(8), which included both the coumion seal (Phioce
vituline) and the grey seal, has Qeponstrated thet conside~
rably hizher residues of PCDs (uostly oxceeding 100 ag/kg),
ara found in the blubber of adult seals froum the coast of
southemBritain (southwest ond esst England end Vales) than
ere found in sezls from the cocsts of northemXinglend

. NEV 036280
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and Scotlend. In the extrone north of Scotland the PCE
residues did not exceed 30 ng/ki. Also in the sesls fron
southernBritein, the PCB levels groetly estceecded the total
DOT concentretions, The opposite wes found to be the case
c in seals fron the Gulf of St. Levrence in North Anerica
. where industrimlizetion is not s¢o intensive.

Pollution tnd Manufecturing

These discoveries led to consicderation as to hov the
residues of PCE were gettinzg into the environment. Tha
high levels being found in freshwvcter and parine species
sugzgeated thet contaninetion of inlend vaterviays end
direct contanination of the sea pust be ncjor fectors.
The noat bbvious woys in viiich this could cone cbout sre
throuvgh pipelines fro.a factories, as a result of ctunospheric
pollution folloving inefficient incineration (the FCE = -
residues eventuclly being washed out with roin end again
ending up in watorw?gi end the sec), end ingsaermge sludge

. dunped into the sea « The results of the surveys of the
distribution of PCB rosicdues however gave no indicetion
as to which, if any, of these particulcr saurces nay have
boen primexrily responsible for the existing pollution

-of the British Iasles.and while higher levels have been
found in the estuery of the river Clyde end off the south
woest coast of Scotlend genorally , there is no outstending
use of PCB products in this aree to explain this,

The resldues nost connonly found in enipal-tissues have |
been of the highly chlorineted type. It should not bc
concluded from this hovever that there haas boeen a greater
use of this forn of FCD end thus by using less chlorinated
types pollution by PCEs oould be aveided. Thess results

are nors probably & reflection of the pettern of decorposi-
tion of PCBs onco they enter the naturel environment and
probably all the PCBs contribute to environmental pollution,

The manufacturing process of PCEs 1s "dry", so that aqueous
effluent 15 not o by-product. Contenination of weteruvnys
i fron industry nust therefore heve cone ebout as a result of
carelessness or accldent, or possibly because until
* recently tihoge concerned were unaware thot these conpounds
could result in enviromient conteuination ond so nade no
speciel provision for dealing with vastes conteining PCBs,
Provided thet sufiicient cere ig talten to contsin spillepes
end leektnzea during nanufacture, and after nenufacture
during handling e.g. vilien the PCds cre being locded into
druns or tenkers, losses into drnlns and weterwveys can be
avoided. 'The instzllction of sunps and interceptor pits
in the fectory drcinepge systes, coupled with a reguler
- ponitoring of ell effuent, should encdlo any loss Ifron
fectories to be kept at an absolute uininus. Conplete
" destruction dy incineration can be aclhieved if & texpercture
of 800°C 1is maintained for at least 10 soconds,
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The Control }eosurcs

- Following the discovery of IFCEs in the environnont,
J the Moneanto Conmpany itself is believed to hiove spent
1 well over hell = nillion pounds on its own programne of
N reaearch into methods of anclysis, Aidentification end
neasursient of PCBs. Fron the beginning the company
neintained clese liesison vith the Central Unit on
Invironmental Pollution of the Departuent of the Enviromient
A the Natural Environment Reseercl Council of the Deportnent
- of Education end Sclence, the Leborectory of the Government
Chenist of the Departman% of Tredo ond Industry, the llinistr:
of Agriculture, Fisheries and Food and the Departnoent
of Agriculture end Fisheries in Scotlend ~ the Governnoent
Depertuents post directly concerned with the control of
envirommental pollution ead for conducting research into
environnental probleuns. In eddition lonsento staff visited
the laboratories of these Governpent Departnents end other
industries where the actual analytical worlt was being
carried out. They also nainteined contact with voluntcry
bodies, such as the British Trust for Ornithologzy and the
Royal Sociatg for the Protection of Birds, who helped
with the field studies and with the collection of nany
of the specinmens, In thig way they wvere eble to discuss
progross and methods with the scientists engeged in the
workk and keep themselves 1nformed of the developuent end
rogress of the investipgations. An iuportant result of all
his lialgson was that they vere able to drew conclusions
from the results st en eerly stage,

The need for some form of control becane apparent once -
it had been demonstrated that the PCBs were widespread in
the naturel enviromment and that the concoentrations present,
partieularly in certain acuatic species, had reeched the

- point vhere undesiradle effects may be oxpected. Because

- of thelr stability and their wniscibility with natural
oils and fats, it could reasonably be concluded that
continuation of their use, esven 'on the present sccle,
would result in further incresses in the levels present
tn & wide range of enimals, including soue used ca food

Yy oan, .

The fact reuained however that because of their industrial
roperties, particularly their low inflamnebility, they stil

- Eud sone importent (possib1¥ vitel) uses in industry,
{ . for exanple in certain electrical equipment coverod by
1 - safety regulations which requirs the use of non-flarneble

- £luids. A sudden couplete withdrewel for all usas, in the
obeence of sutable replacenent products, couvld therefore
have serious consequences to industry end to humen sofety.
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Fortunetely, for post uses of this type, the PCBs can be
enclosod in sealed systens, This, coupled vith the fact
that by exerecising core durini nonufacture and transport,
losses could lergely be cvoided end slsc thot setisfactory
methocs of disposal hcove been developed, led to the
conclusion thot a perticl ben affecting only non-controllabl
uses yvould bae sufficient to safemuard the environaent,
Accordingly from lst March 1971 Jionsanto, without cny
directive frow the UK Governuent, introduced a voluntary
ben on ell uses vhere ICEs were not confined to o closed
gysteri. Recognising the problens of disposel of PCBs,
Monsanto heve undertclten to nmcke arrengewents vhereby
collection and disposal facilities are svailable in the UK.

Discuﬁsion

The initiel discovery theat the enviroinment was beconing
polluted with PCB residues ccue about lergely as o result
of chance. Until Jensen's discovery, nobody had suggested
or even guspected that these cotipounds may be a possible
source of environnental pollution,ond hed the resecrch
on the orgmnocihlorine insecticides - during the course
of which the discovery of the PCBs wes made - not been
in progreas, it is nost probable vte would etlll not yet be
avere that a PCB groblem exigts, As the nanufacture of
PCDg 18 now undertaken in e nuuber of countries,. this
leada to the questiona: Yhaot other countriles heve o PCB
problen ? This question can only be onswered by an eppro-
riate scientific investizetion, To carry out en investige-
lon of this type is an elaboreto procedurs, involving .
the employuient of highly trained scientists and expensive,
complex aepparatus. Lven vhen end vhere these are elready
availablec there is the need to develop a nev enalytical
and evaluation procedure, vhich wmust then be agreed end
adopted by different laboratories sc that their results
can be conmpared. . :

In the UX the reletively repid bcnndr in vhich the

_investipation of this problen was ecconplished ves very

largely due to certein existing circunstances. Those
included the fact that (e) invostizations into siniler
prodvlens involving the organochlorine insecticides vers
alreedy in progress in several Governnent labormtoriss,,
vith the important reasuvlt that ochenists end cppropriate
epparatus were elreacdy availoble; (b)alielson comnittse
reprosenting enalyticcl cheaists in the UK wea elrecdy in
existence, s0 that sulteble mothods for annlysing the PC3e
were agreed at nn eerly stege; and (c¢) there were existing
arrangenents for the collection of suiteble biologicel
nateriel for analysis frop a large nunbor of different
goographicnl localities, Vithout theso circuastences, even

* an Industrialised country like the UX would have had to

undertake extensive tine~consuning end expensive piocedures

"before investipgations could be started, In the case of a de-

veloping country tho task would be formidadble.
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Other importent foctors in the UK epproach to the
groblem included the close cooperestion that exists
etween Industry and Governuent (refectinz ths :
responsible attitude of industry in Britein to pollution
probleas), end the well inforued public attitude that
oxists which provides supgort and understending for
- . neasures introduced to help coubat poellution. In this
particuler csse lionsanto were able to take independent
and effactive eaction &t a nmuch earlier stnge than would
have been possible hed the necessarily protracted nego-
tiations hnd to be undertaken with Government Departoents,
ifZ it had been decided thet legislation wes neceasary.
A couplicetins espect 1a thct as long cs FCPs are
neLufactured in other states, ineluding both Yestern
and Communist countries, the possibility exists of
IHonsanto's voluntary restrictions on sales of PCBs being
undermined by imports. Thaeir sction in the UK wes only
Rracticable beceuse they vere a nonopoly manufecturer.
further conpliceting factor in this question.of iuports an
exports could arise because PCBs sre ofton incorporated
_ In electrical and other goods. If a country banned the
- use of PCBs, including their importation, this could
have the result of disqualifying a whole range of products
Iron peing imported into that country. Discussions heve
already been held between some of the intsrnationel
manufaecturing companies and in Britein the CGovernnent is
watching the situation., But the trade implicetions of this
specifio problem, and the possible creation of nontariff
barriers if Governuments find it necessery to impose
statutory controls, merit discussion at intergovernmenteol
level, 0ZCD has already instituted, for e trial period,:
en "Barly ‘Verning Systen® for control or restrictions ins-
tituted by Governuents on the gale or use of certain
ohenicals, althoughh this does not cover unilaterel ection
. by industry unsupported by stetute. The UK would welcome
" a8 discussion with other member Governuents of the PCB
problem, and a considerstion of whether the “Iarly ¥Varning®
schene could usefully be extended to this type of
industriel policy. The UK would also welcone discussions
about the econouic aspects of this limitation of sales
of PCEs by ilonsanto. A similer mstriction has also ‘been
1mgosed by lonsanto in the USA end it seems likely that
- other manufacturers nsy follow hMonsanto!s exauple or sone |
Governntents may contemplat o the introduction of legislation.

.. .
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POLYCHLORINATED BIPHEHYLS) IN SVEDBN

. "In 1966 some unknown substences were diacovefed in Sweden
vhich interfered with the annlysis of chlerinated pesticides.
i E?e w;fa identified by Dr, S, Jensen to be polychlorinated
p Bn 8.. .. . . ‘.

The history of the PCBs atarted in 1929, more then fifteen

. years before the introduction of modern chlorinated

1 pesticides. Polychlorinated biphenyls were introduced by
industry for use as highly inflammable oils in electric
transformers, capacitors and in paints. . -

FCBs ere not manufactured in Sweden, They are imported

for use in Swedish industry mainly from USA and Great Britain
(Honsanto), Germany {Bayer) and France (Prodélec). Furthernore
there is an import into Bweden of PCPs as conatituents in
varioug industriel products menufactured abroad.

A new Swedish law was adopted on June 18, 1971, vhich will
give tha outhorities in Swaden the power to forbid the uss
of FCBs or state conditions for their use, if a specific
field of application conatitutes a danger to the environment,

Sources Ry “
The annual consunption in wetric tons of PCBs in Bweden
ie divided between the following industriel usages
(approximate figures reolating to 1970) : .

1. capacitors 375 (aboﬁt 250 tons are reexported

in industrizl procucts)
\ 2. . transformers 25 {about 150 tons have aitogethar
) been distributed in ebout 175

transforners in Sweden)

3, paints 35

4. Joint pastes 40-45

5. hydraulic oils 8-10

6. heat transfer media <1

T other (plasticizers, %
insulating na-
terial in elec-
trical equipment,ceto.)
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The total consunption in Sweden of PCBa in 1970 thus
exceoded 485 metric tons. This deoes not mean that the

total emount hes been avallsble ms & source of environnentel
poellution, In fact, no Swedish data are ms yet eveilable
vhich can indicete how much is released intc the environ-
ment from each individual £io0ld of application.

It seens to be e¢lear,hovever, that PCBs used in the
cappacitor industry meinly contains three chlorines per ICD-
polecule, while PCBs vwith five chlorines are generally
found in the environment e.g, in the Daltic. This fact
seems to rule out the poasibility that the 125 metric tons
of PCBa annually used in cepacitors operating inside

Sweden constitute a major source of environmental pollution.

l Furthernore, data from transformer refilling operations

in Sweden indicate that eT most ¢ few kilograms of
FCB are lost emnually fronm this source to the environment,

In conclusion, useges other than that in the electrical
industry seems to be the main aource of environmental
pollution with PCBs. )

Distribution

PCBs are almost insoluble in water (oa Ing/ton). On the
other hend it is highly lipophilic. The transport of PCBs in
the aquatic environment &nd the distribution in orsenisnms
is, therefore, thought to be intimately interralated with

(IS v

No acturel data, however, are presently at hand in Sweden
to0 olucidate the overelli distribution (routes from the
sources via food chains into the higher trophic levels)

.

PCDs have been analysed in certein Swodish food products.
In butter, margarine and a nuwsber of vegetable oils
the PCB concentration in no instonce exceeded 0.1 p.p.m.

‘In cow's milk the PCB concontration in fat never exceeded

0.5 p.p.n., while in mothers'nillk 50 percent of the samples
showed levels between 0.6 and 1.0 p.p.n. )

In a nunber of food products of anima) origin « meat fronm
chickons, pigs, lambs, cows, etc. = the PCB content on a wet

- waight besis very rarely oxceeded O,1 p.p.u.
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In\ errings fron the sez outside the Swedish west coaxt
the :PCB concentration on o fat weipht besis ranged, fron
0.24\to 1.50 p.p.ti., ¥ith an average of 0,75, In the Teltic,
on the other hand, epproximately ten times nore of PCBs

i i1s found in the herrings (renge, 0.5-23 cnd averoge,

6'6 p.p.ml). ’

PCB content in fresh water fish has also been studisd in
8 Swedish leke. In 49 pike Ifrom Leke Bolmen the PCB
concentration veried between 3.5 and 48 p.p.n, on a fat
weight basis, .

1 Anong Swedish birds it seens as if predatory birds have
the highest concentrations of PCBs. The cverage concentration
.. in ten ospreys vas found to be 138 p.p.m. (extractcbls fat
! "basis). On the other hand, in analyses from fiesldferes _
and yellow wagtails the concentrctions of PCBs ranged between
2.1-12 snd 0.64-0.92 respectively.

The highest concontrations have been found in white tailed
eagles, The averago FCB level in four espgles amounted to
14,000 p,p,n, on & fat weight basis (180 p.p.m. on a fresh
weight basis). .

) Significance )

The survival of roe from Swedish sclmeon kept for breeding
‘has been drastically 1n€u1red during the last decade.
The FCE oontent varied between 16 and 34 p.p.n. on a fot
basis in roe vhich exhibited a mortality betwoen 50 cnd
100 percont. In roe from wild saloon the PCE concentration
was appreciebly less, 7-9 p.p.m., end the correspending .
_ mortality vmas conspicously lower, 16-34 porcent. :

. Robins in southern Sweden haove been experimontally fed with
; _ FCB (55=65 p g ger biré) over a perilod of two to three
woeks, and their nocturnal nigratoery nctivity has bsen
studied., PCB-loaded birds were significently more active
than control birds. The PCB content in breest nuscle of

" the treated robins was 164-467 p.p.b. {wet weight), that

: * of control robins 51-120 p.p.b. .-

Since it has been shown elsevhere that the nizratory nctivity

of certain birds is correlated with the distence botveoen

! the breeding end winter queitars,the above nentioned PCB
effect on robins may have great ecologicel significance.
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A reduction of eggshell thickness in Swedish end Finnish
ospreys (Pandion halialtus) has been observed during the
last tvo Geendes. This phenomenon has been tentctively
correlatod with increased output of certain chlorinated
hgdrocarbons in the enviromment (e.g. PCB and DDT). Sinmilsr
obaervations have been nade in other countries,

No studies concerning the effects of PCB on humans have bean
made in Sweden. However, cases. of savers poisoning of huzons
by PCE have been raported from ebroad. . »

Alternativo substances, nothods or other vays of proventing
PR poIIuﬁIon ox the environment

As a conseguence of the new Swedish PCB law, the use of -
PCBs will be regulcted in various ways in order to curtail
pollution. The exact adininistrative procedure under the

nov lav hns not yot been deternined in Sweden, but sowne
tentative measures are lsted below :

Cepacitors = the pain use of PCBE is conceontrated to
fairly big units deolivored to a few consuners.

SRR Deptruction of used~up materipl will be
left to certain euthorized destruction plents.

Transforners = f1lling, dreining and othor handling will
be sublected to specisl roegulations. .

Paints - in those ccaes vhere FCB has a pesticidéi
. function it will be replaced by other agents.

" Plasticizers - new Elaaticizers under development will

. . substitute for PCHs in paints and Joint
s pustes. :

]
" Bydrculic oils - PCB oil will be replaced by other fire-proof

oils
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LIEX IIT

T CHLORTIATED BIPHENYLS

‘The PCBs appeared on the world market in 1945 and

have been found in the environment since 1966.

They have three major uses :

‘= they serve as additives in hydraulic circuifa, and

are used in cortain transformers, This is their mein
use in France; .

*.=~. thay are also used as plasticisers in polyvinyl

-,

3.

b,

chlorides end acetates, nitrocellulose laquers,
polyester resins, paints, varnish, packeging
‘materinls ete.; i ’ .

.-

* = they are further used as additives in orﬁanochiorine

esticides in order to prolong their time of action

y impeding their degradation. An inereese in
toxicity of certain pesticides (lindems, DDT) has
been noticed in the presence of those products.

In Frence tvo companieé at present manufacture PCEs
under the nemes : .

- Phénocolor by PROGIL
= Pyraldne by UGIND~-KULHHANY .

both are marketed by the firm YRODBELIC, i 5

In 1970 these tvo ;:ompaniea provided PRODGLLC with
about 8,000 tons. Jixport accounted for about 3,200 tons

"' with the remeinder (mbout 5,00C tona) for use in France,

S

80 to 90 of which vas sold to the Zlectricité de France.

PCBs are insoluble in water aﬁd are resistant to acids

.'nnd alkalis; they are, however, soluble in fats. There

is 1little or no owledgg of their biodegradation,
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6. \gﬂnvironmental contaminction is Believed to be duo
essontially to the hizhly chlorinated compounds
.\ggnorally resulting fron

- leaching from soils treated with organochlorinoc
pesticides containing PCBs, end subseguent contz-
. hination of squetic orgenisms, with acoumulation
-in the food chains;

~ wecate from industries using PChs. In France further
. enquiry is needed on this point, but it seens thot
the wmonufacturers incinerate their residues:

. = waste from hydraulic fluids and draining of trans-

. - formers., An investigation of the fate of draincge
-, products and leekages from installotione is one of
. the first steps to bo taken;

=~ residues that reach waste deposits and emit toxic ™
vapours during incineration.

7. Toxicity studies hove shown that these prcducts are
toxic to birds by induction of liver enzymes, to
shrinps, eto.. In man it is primarily the liver
ond the sltin that ere affected.

8, Toxicolozical research is therefore easgntial to
establish mccepteble levels in foods, particularly
thoso so0ld under plastic wrapping.

. This guostion nay be referrec to the [idnistry of
Public Heelth, The food section of the Conseil National
Supérieur G'Hyzidne, vhich is charged with the study
of the problem of pinatioisers thc% uay come in contact
vith foodstuffs, could study their effects on the
hunen organism. C

10, It 1s pertinent here to cell'ettontion to the research
egreoement that has been made with the Institute of
Applied Chemiocel Resoerch vithin the Jjoint progremne
for vater under the 5th Plan, to identify ond messure
the concentration of micro-pollutants by liouid -
liquid extraction with chloroform. These studisa are
Girected towards weter delivered for consumption.

For the semples supplied by INCHA, the Centre d!'Etude
ot de Recherches des Charbonneges de France has used
a mothod of ocombinod gns chromaﬁogreph{-maea spectro-~
metry for the qualitative analysis., Although the finaol
regort 1s not yet available, it appeors thal PCEs have
not bveen detected in drinking water,
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11. Gas chromatography 1s not sufficient in itself to
ﬁrovide indisputable results. Combined experiments
ave shovm that the peaks obtained for certain PChs
] mask those obtained for organochlorine insecticides.

12, In 1971 the CERCHAR will be given the task of making
an investigation of PC3s, their use and disposal;
this study will include enelytical techniques

. preesently ueed, and the development of a apecific

B . . method of combined ges chromatography and mess

.. apectromatry.

13, In the framework of the Buropean Scientific end
o+ Teclmnicol Co-operation (the group COST-Nuisances),
France ilntends to collaborate in a atudy on advanced
techniques for detecting this type of product.
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bees W. B, Papag. orge
6. J. levinskas

November 7, 1978

Dr. Michasl Modan

Manager u ams
One Plastics Avenue

Pittesfield, Mass. 01201

Dear MNike:

I enclose the data concerning polychlorinated biphenyls
vhich you discussed with Dr. Richard., The enclosed data
consists of the following docunentss

1) Yoxicity Information on Aroclor 1016,

2) The Degradation Of Polychlorinsted Biphenyls By
Ricro-organisos- R. A, Baxtexr, P. B. Gilbert, R.
A, Lidgett, J, K, llllmm and B, A. Vodden.

3) Identification of chlorinated &ibensofurans in Anerican
e polychlorinated biphenyls.« R, W, Risebrough

4) Polychlorinated Biphenyls - Btorage, Distribution, Rxcretion,
and Recovery: Liver Morphology After Prolonged Dietary
Ingestion ~ Virlyn W. Burse, Renate D. Kimbrough, Ellen

C. Villanueva, Ralph W, Jennings, Ralph E. Liader, @,
Wayne Sovocool.

- .4) ULaboratory Model Ecosystea Studies of the adation and
"« Rate of Redioclabeled Tri, Tetra, and Pentachlorodiphenyl
Compazred with DDE ~ Robert L. Metcslf, .'unu l. nmaon.
Po-Yung ta and Donald Nye, _
.. ,{‘\t' -
6) A*muauvc Btudy of Two Polychlorinated Biphenyl Mixtures
(Aroclors 1242 and 1016) Containing 42% Chlorine on

Induction of Hepatic Porphyria and Drug Metaboliming Enzymes.

NEV Q36267




Dx.

7)

8)

9)

Michael Modan  -2- November 7, 1975

Biodegradation of Polychlorinated Biphenyls - E. Scott
Tucker, Victor W, Saeger and Orville Hicks.

Tissue Residues From Subacute Oral Feeding of Poly-
chlorinated Biphenyl Dielectric Fluids - Robert G. Kaley,
Orville Hicks, William M. Mees, E. Scott Tucker, James

P. Mieure, Frederick R. Johannsen and George J. Levinskas.

Migration of Polychlorinated Biphenyls in So0il Induced
by Percolating Water - E. 8. Tucker, W. J. Litschgl,
and W. M. Mees.

10) Acute Toxicity Studies with MCS (Aroclor) 1016.
11} Presentation To The Interdepartmental Task Force on
PCBs, Washington, D. C. ~ Monsanto Company.

Yours sincerely,
bavid Wood
Market Manager
Dielectrics

/dedb

Enclosures
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