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WORKING GROUP OH THE DISPOSAL OP TOXIC WASTES
REPORT OP THE SUB-CROUP CH PCBe

1. The.need for special attention

It has already been reoognlsod both nationally and internationally In 03CD
that the UBe and aubaequent dleporeal of polychlorinated biphenyls (PCBs)
warrant special attention. The reaoons for this rolnto to their particular
oharaoterlotlca. PCBe do not occur naturally but are wholly synthotic
mubetancea which are Generally very stable and which therefore peroiot in
the onvironmont for vory lone poriodo. Thoir high fat-oolubility and tho
fact that none are metabblised and excreted only vory slowly leado to their
concentration and accumulation in the fatty tisoues of liviryj organisms.
Thie p'fraiatence and accumulation, coupled with uncertalntieD about long-term
effeota of low concentrations, is the basis of the neod for special
consideration in disposal of wastes.

Prior to recent restrictions (bootion 2), PCBa wero used extenaivoly a»?
dioleotrie fluide for transformora dhd oapooitora, as hydraulic fluids, heat
transfer agents, lubricants and vacuum pump oils and aB plaelicisors in
adhesivaB, sealants, paints, plastics and carbonloos copying paper. In
oonsequence they have become widely (but not uniformly) distributed in t!c
environment. Generally tlio higher levclo are found in industrial nro.uo, but
elsowhore lovole are usually very low. Typically, concentratitm of It- tirn
0.0l ppb* are observed in air and soa water and looo than 1 ppb in fresh water.
Soil and submarine oedimonto usually contain less than 10 ppb, but up t;
several hundred thousand ppb near some industrial outfalls.

Aquatic organisms take in PCBs fro.- wutor and the moan concentration i,'orth
Atlantic plankton is about 200 ppb, or rio ¢ than 20,000 tir.es the level in the
North Atlantic ilsolf. In the larg-r invertebrates levels of up to 100 ppb
in lobster and 500 ppb in roussoln h-.ve been found. In tho fich lii/hur Icvolr
eg 10-2000 ppb in herring ,\nd 100-1000 in oJhorn, hnvo been reportod. In
extreme cases of predutcry birds at tho end of food chains living in polluted
areas, very high concentrations can oocur. Thus the fish-feeding whito-tailed
eagle in the Baltic liae been found with up to about 200,000 ppb in the \holo
body, and even highor '©vole in tho livor. Similarly a heron in tho WK has
been reported with 900,000 ppb of PCBe in the livor.

* 1 ppb is one part por billion (I billion « 1 thousand million)
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Man of oourse eats food derivad from animale but in tho great majority
of caeoe PCBa ore generally veil below 50 ppb in the UK The American
Tood and Drug Administration have ect interim levels for safety ranging
from 200 ppb for special infant and Junior foodB to 5000 ppb for poultry
and the edible portions of fieh and shellfish.

The routeB of direct entry of IOBo to man are via inhnlalion und abaorplion
through tho ohin. Tho acute ornl toxicity of PCDa to mammals and birdu in
low, with lethal levole boiug r.imilar to thoso of DOT, Tho oral LDr_(doso
to kill 5C$ of the subjects) is in the rango 4000 - 20,000 mg/kg body weight
and the skin MD (minimum lothal dose) for rabbits 1b in tho rango
1000-8000 mg/kg body weight. Their chronic toxicity to man and other
mammals is moderate. In the "Yusho" incident in Japan, involving consumption
of PCB-contaminated rice-oil, the average dooe associated with si nii'icant
clinical oymptons in man was about JO mg/day, but a minimum positivo offset
level was lower at 3 mg/day over sevoral months, Hesearch io in progresa
to investigate possible low-levol long-term effects,

FCBa can bo lethal to certain aquatic organisms at very low concentrations
In the vaterf in particular, certain species of shrimps have been killed at
levol8 of 1 ppb or less. Thin is a consequence of tho uptake, concentration
and accumulation oxhibited by theeo organisms.

Difforonc ;s in tho toxicity of commercial IClte can crino fro:i the prosl
of certain impurities, notably polychloro-dibon;;" furans. Thase cub;-ttincos
HMif in tho bn3ic starting materials or aricuwfroy. the proc.oonin ecentili ir

2. Manufacture and present uoca

The solo manufacturer of TUBs in the WK io j.oncunto Cho.iculn lL.trt. Jincc
1971 tho Company han supplied IUlls to th.> .lectrical industry only, for use
sololy no diolootric fluidr. in trnrmformcro nnd capacitors. At present no
sdequato subntitutoe for thoso unco exist. Very Bnall piantities of Ivlin arc
also provided for resourch projects rolated to trunnformcro and capncitorn
and also for an-nlyticul und toxicological studies. Tho likelihood of previ tin
othor uoors of PCUa having oi nificunt unusod Btocko io thou-ht to be mninal
and thio muot bo a diminishing j>oooibilit;",

3. SQntcr.o.l m pfl hegd
(d) WsC
The Ui io party to a voluntary international agreement of thu OJUD.
Baoentially tills proponed that DCBa should bo used only i» closod cysto.o in
a limited numbor of eases wlioro the minimnl riek of contariination of the



environment is outweighed either by the fact that no adequate substitutes
exist for portioular applications or by the considerable advantages, eg
safety, associated with their uoo in speoial areas. The voluntary
restrictions operated by the PCB manufacturer in the WK ensure that WK
praotice falls within these terms,

(b) Djgpoa&l

Tho objective of disposal methods must be to avoid unnecessary
and uncontrolled dieporool of PCBs. The Oslo and London Dumping Conventions,
to which the WK in a signatory, prohibit dumping at sea, unless present in
trace quantities. The deliborato diopoeal of PCBo to the sea, to onluariee,
rivers and sowers cannot bo knowingly permitted. While ideally controlled
diochargeo should alco bo free from PCBs, it is inevitable that there will be
low concentrations in tho discharges from plants nunufucluring and handling
JCBe. In such cases, levels in the discharges should be controlled eo that
levels in tho recipient voterB do not exceed 0.01 ppb, as recomraonded by the
Environmental Protection Agency. In view of these principles, PCBs must
therofore preferably be destroyed an4 detoxified or disposod of on land whore
their mobility is restricted and whore control can be exorcised. The only
provon adequate process ensuring destruction and detoxification is high-
temporaturo incinoration.

4. Categories of TCHe rcqulrjn : .disposal

FCBo requirin'= diapooul orioo in scvcrul diotinct aroas:
(i) Manufacturin'- wastes
Tho majority of PCBs diajtoood of in WK ariue Tro:* rmnvfaclurin .
wastes. These a”o at present dinjxjood of by high-temperalure i:cin .-r-ti on.
The quantity amounto to about 400 tono/a“num at present, anil in not likely

to incroase.

(ii) Imported wastes

Bocauso sufficient high-tompornture incinoration f»cililieo u o not
available in continental Europe, about 250 tons of liquid PCBo arc imported
into WK oach year for disposal by incinoration. Whilst import involven
transportation of largo quantilios of PCBs, and thus some risk of uccide ilul
eplllaga, it in reforuble that adequate methods, i.o. high-temperature
Inoinoration, should be used, rathor than inadequate, eg indiocrininato
dumping. In the absonce of adequate facilitieo in continental Euro c, this
trade should not be discouraged.
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(111)
PCBs have been ueed in transformers aince the 1940b. Theoc

particular PCBo ore tho highly-chlorinated, very poroiotent typos, iiince
1971, all transformers liave carried a label warning users of tho need for
adequate disposal methods, and sono have dono so e.inct 1940. There ia a
need for a unified, standard label to bo agreed, and it io preferable that
thiB Bhould be donn internationally. Thin io boi Y, connidor/d by tho 22C
and other interested partioo. Some manufacturers of transformers have

A written to all purchasers of tramfomors, oven back to thoBo buying in the
19400, informing them of the noed for adoouato dispooal arrangomento. Otliero
might be encouraged to do likovrisc.

Tho life of traneforwers is about 30 yoars and n fov unito, containing

about 10 tons ICBs in total, are scrapped each year at present. About

300 unite a -e manufactured each year in UK of which about 200 arc for the
home market. By 1995» about 100 units/annun, containing a total of about
130 tons PCBo, may require scrapping; by tho year 2000, the lovol may reach
200 unite/annum, equivalent to 250 tons PCBe. Thoro la only very alow growth
in tho demand for PCB-filled transformers and it boccio unlikely that any
eudden incroaae in demand will arise.

(iv) Lfirgtf 9Q:Vyl\'m

{ Power factor correction capaci loro used in the WK contain bel;o0
0.5 «nd 20 lilron of PCBo. Moot of thin in absorbed in the- ui.himi Ini' =
little is prooent as the free liquid. Sud) capaci'.oro firrt wont into o'.rviro
in tho late 1950s but because of their lon |life (about 25 ycuroj, v.ry f
havo yet been taken out of norvicc. however, < the 1900c, n n.uiber r-.'-ffici nt
to give rinc to. about 130 tonr. of PCUs will require disposal end by tin year
2000 thio nay rise to about 25*' tonn IXIBs. Thun tb.ooe will bo equivaln.it, in
terne of quantity of rCB waote, to tranofomero. |1ti dcnirabl aid
practicable that these uni'3 should alce bo labolled on an internati civil ly
agreed bnoio os to tho noed for adoquate dioposol and thin is being di.-cucsed.

»: (v) Small capacitera

- uld. Those are gonorally mounted singly inside equiproont such co
fluorescent light fittings, washing innchinoo, air conditioning unito and a
range of induotrial cloctricul oquijmonl. The rate of scrapping of tho«o items
probably vnrion quite wldoly, but it eterna reasoaiblo to assumi an avern o
life of about 10 ycaro pt unit. Tho quantity of PCBo in copneitora being
presently ocrappod is about 250 tons/annum; this may rise to a poak of obout

f NEV 036829



400 tona/annum around 1960 and then fall to about 150 tona/annum»by

1990, duo to the introduction of other forma of diolectrlo. Thun the

total quantity of PCBa being dlspooed of in thlc category ia already of
the same ordor an the othor oategorlea (i), (ii), (ill)/ (iv) are likely to
reach by the end of tho century.

Removal of these capacitors from each separate item of electrical equipment
prior to scrapping ia not practicable. At present, they are therefore tippod
onto rubbish dumps, incorporated into acrap motal or pass through municipal
incinerators. The vast majority of those capacitors contain negligible
quantities of free liquid rCBs, since tho dielectric is absorbed into paper
windings. Elon if, who tipped onto dumps, their sealed metnl casing woro
ruptured, tho PCBs would be loachod out by wator only very alovly. These
particular PCBs ore less highly chlorinated than thoso used in transformers
and are more readily degradable. The PCB content of those capacitors
undergoing scrap metal processing in eteel fumaooe, where temperatures r?ach
about 1600°C, will be destroyed. Those capacitors passing through municipal
incinerators, where the temperature and the residence time are Inadequate

to anaure complete degradation of thd PCB content, will therefore release part
of their PCB content to air and part will be tipped with the ash from
incinerators.

5. Incineration facilvUcs

At present thoro io only 1 high-temperature inctncor: ti on plant available for
uoe in the WK serving the wante-din]>osal industry capable of effectively
disposing of PCBs. 15 tho end of t:iio yor.r another will be commissiunod,

and we undcrotund that another 2 or 3 nay bccouo availablo in the near future.
Thoso facilities burn liquid organic wastes, including PCBs, nt a tenpernturo
of about 1200°C, high enough to convort P® to COY H'O and HCl1. Tho first
two vapours are of relatively low or negligible onvironmonlal impact; HCL

is reraovod from the effluent by scrubbing, ennuring full compliance with tho
atandurds of the Alkali Act. Tho PCBn are therefore effectively doetroyed
and detoxifiod. Tho total available capacity in tho WK for high-tenperaturo
incineration of liquid organic wastes vri.ll be 20,'00 tono/snnum by the end

of 1973, of which ca. 6Cf could bo ohlorinhled wantoo. Bonce those facilities
will be adequate to provide for diepooal of tho qiuxntitios likely to arise at
least up to the end of thin contury. The sito coot of disposal by this motbod
is typically at proeent about £10 - £30/ton, the uppor limit boing applicable
to the more highly chlorinated substances.
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Only limited facilities exist for the incineration of solid PCB-jcontaninoted
wastes, eg PCBa abaorbed Onto the papor windings of eapncltorn. Incineration
la labour intonaive and neoeeaitates a preliminary stage of volatilisation
and collection of the PCB contentj this is inevitably more costly than
straightforward incineration.

In view of the evidence now available about the action and distribution of
PCBa, wo recommend that thoir uso and diapooal should be subject to special
consideration,

(a) Uoe

W regard the presont voluntary controls exercised by the sole WX
manufacturer as satisfactory. While this voluntary system oannot control
the import of either bulk PCBe or PCB-contoining products, these are moat
likely to come from OECD countrioa, and should thuo be subject to similar
restrictions under the OECD agreement. At present, it is not profitable to
reoover and reuse PCBa, but the situation may change and these reoovered
PCBa would fall outsid| the scope of,this voluntary scheme. In addition,
anothor company could™any time commence manufacture of PCBa and whilst this
should come within the OECD agreement, it would not be covered by the
present manufacturer's rathor more restrictive voluntary schema. W there-
fore roconmond that the prose.it arrangements should continue but be roviovod
in five yoars' tine. Tho Secretary of Stnto for the Environuonl »fill bo
afforded onorgency pouoro under tho Protection of tho Environment till to
control tho use of any materials which roprosont a hazard to any petrt cf the
community. In view of tie voluntary basin of present controls on ICllo,
those substances ohould bo included anoil\:ot thoso covered by these powers.

(b) pianaafli
(i) Ugnldfl

A method of dinjiocn] of liquid I'CBo tlint io known to bo onfe
ia high-tompornturo incinoration and wo therefore i“or*and obligator'.' disposal
of liquid PCBa by this method. Approved incincration/will bo specifically
licensed for this purpose. W rccemond that facilities should be provided
for analyoio of otocl: gacoo to bo oarried out at frequent intervals. A realintie
figure for Btack emissiono of PCBa, baoed on exporionce gained at mannfeeturing
pl<uitn, is a concentration of Img/m”, with a total overall limit of 0.5 kg/day
for each sits. There ore practical difficulties asoociated with the mothodo
to be adopted to ensure these conditions sro being met. Thoso are at prenant
being oonslderod by the International Electrotochnioal Commission (Technical
Committee 10 ) on which tho WK industry is represented,so we recommend that
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if an agreed methodology is proposed by this body, the pane should be
adopted in the WK for sampling and analysis of stack gases for PCBs.

Purchasers of transformers and largo oapaoitors are informed of the need

for adequato disposal and each piece of equipment now Bold oarrioa a

labol to this effect. We think that this syBtere will prove effectivj

when such equipment becomeB oboolote. Howevor, thcro is a potential

problem ossooiated with disposal of unlabelled first-generation equipnont.
Sooo retroBpootive labelling is being carried out and ue wolcome thle. Me
feel that the probability of lorge transformore being obtained by uninformed
scrap merchants is minimal and wo rogard the retrospective labelling exercise
as all that can praotioally be achieved.

(ii) Contaminated ,B.Qllda

A substantial proportion of solid wasteB contain! ryj PCBs
occurs in small capacitors. Othor solid wastes contaminated with PCBs
Inolude rags, sawdust, Pullers Earth, paper, etc., arising from manufacturing
and handling plants. Where oapscltors remain in the apparatus it ie
considered acceptable that they can be disposed of by tipping onto dry tlpe.
Where large numbers of capacitors or large quantities of contaminated
solids requiro disposal, og from manufacturing or handling plantc, theBo Bhould
be roastod to volatilise tho PCD content, which may thon be incinerated at
approved high-tomjxiraturo facilities.

(iii) Tran-.».ortation etc
Tho carriage on Innd of waste liquid PCUn should be subject

to comparable conditions iu terms of labelling, handling, jackagin,-; and
tranoport ao ore at proaont voluntnr:)y applied in WK to freahly-r.anufuctured
bulk liquid PCBs o understand t)int a Code of Practice of this
type is at proscr®being drnvj® up by tho 1%+ 1 <La

Ex{m-r flul'xf** (CIQRE~.forking <iroup MI/02)j this would form tho basis for
an internationally accoptablo procod\ire.

(c) Analonoue eu<>st&ncva
Substances such ao alkylated chioro-biphenyls and polychlorinated
terphonylo (PCTe) are structurally similar to PCBs and have comparable
properties. They hove ae yot, only vary rcatriotod usoe in tho WK and are
not manufactured horo. Thoy do not come within tho termo of tho OBCD
agreement on PCBs and there are no oontrola over their import. W feel
that, in principle, these substances should bo aubjeot to tho anno constraints

7.
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in uae and disposal ao we reoomraend for FCBe, but positive proposals will
depend on vhother their uso expands. Me reoommend that they be included
in the review suggested for 5 yoors henoe.
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