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WORKINO GROUF OX THE DISPOSAL OF TOXIC WASTES
REPORT OF TRE SUB-GROUP OF FChe

v e ma el Pt

! 1. ZIhe need for srocial pitenticp '

N It has alresdy been recocnisod bolh naticually and iptermatiomnlly in OZD

o that the use snd subsequent disporsal of polychlorimated hiphenyls {FCBs)
warrant epecisl sttention, The remsons for thie rolato to their porticular
oharacterietices, FCBa do not occur naturally but ars wholly synthetic

‘ substances which are generally very stable and wiich t herofore persint in

K = the erwironmont for vory long periods. Their high fat~oolubility and the

foct that sone ae metabdblised and szcreted only vory olovly leado to their

. conceniration and accumulation in the fatty tisoues of living organiems,

' This poreietence and accumulstion, coupled with uncariatnties about long-term

-

offoots of low concentrations, ie the basis of the need for epooial
ooncideration in dieposal of westes.

i . Prior to recent restriotions {Seotion 2}, PCBe werc used artensivoly ss

N Lt dielectrie flujde for tremsformore ohd oapooitors, as hydraulic fluids, hent

: ' ' tramafer agents, lubricants and vacuus pump oile and es plastiicisore in

adhesives, acelante, paints, plastice and oarbonloss copying paper. In

consequence thev have becomo widoly {but not enifo-nly} @istiributed in t ¢
envirorment. Geperally tlhe highor levels ore found in industriad ar~ 5, but

‘ slaowhore lovols are wsually very lou. Typically, concentrotion: of % Lin
0.01 ppb® are obrerved in air one sca Water and leos thas 1 ppb an iresa veter,
80il and submarine Gedimonie wv-ually contman lees tuan 10 pph, bot u ¢
soveral hundred thousand ppb necar some industrial ocutfalle,

Aquatic orranisme take in PCBe fro» wutor and the mean coencontrution . . erth
Atlantic plnnkton is about 200 ppb, or mo ¢ thun 20,000 tirce the level 1n the
North Atlantic ttself. In the Jarpg-r iwertebrates levels of up to 100 p b
in lobetor and 500 p:b in mursols h ve been found, 1n the fich hi hoer levelr
#7 10=-2000 ppb in horring o' 100-1070 in o‘hern, have boen raported. In
extrems casee of predatcory b'rde at the end of food chuins livinp in polluted
ersns, vory Mgh concontrations con oocur., Thus the fieh~fesding white-turled
eagly in the Baltic hias besn found with up to aboul 200,000 Lyb in the ' hrole
body, and even hipfher ‘evelt in the livor, Similurly s heren jn tho Uk ha-
been reported with 900,000 ppb of FCBa in the livor,

; * ) ppb is one part por billion {1 billion = 1 thousand million}
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Man of oouree sate food derived from enimale but in the greet mejority
of cases PCHa ere generally well below 50 ppb in the UK, The Awmar{can
Food and Drug Administration have eet interin levele for eafety ranging
from 200 ppb for speciasl infant and Jjunior foode to 5000 ppb for poultry
and tho edible portions of fieh end ehellfieh.

The routee of dirsct entry of TCBe to mapn are via inhaletion and aboorpliun
through tha ekin, The scute ora' losioit; of PCBs Lo mosoals and birds 1o
low, with lathal lavelc bovigc nimilar to thoso of DI, Tho oral LDw(doso
to ki1l 50% of the subjects) is in the range 4000 - 20,000 mg/kg bedy weipht
and the ekin MLD {minimum letha) doss) for rabbite fe in the range
1000-8000 pg/ke body weight, Their chromie toxicity to man and other
moamals ie modorote. In the “Yusho™ incident in Jepan, imvolving consumption
of PCB-contaminated rice-oil, the average dose assceioted vith ei nificunt
cliniosl symptonn in man was about 30 mg/dny, but e minimum popitivo offect
lavel wue lower ot 3 mg/doy over eevoral months. ltesearch io in .rogress

to investisate poseible low-leval long-term effects,

FCBs oan bo lethal to certaln aguati®c organisme at very lovw contantretions
in the water; in partioular, certain epecies of shrimps have been killed et
levele of 1 ppb or less, This ie & oonesjuence of ihe uptake, conceniration
and mccumulation oxhibi ted by theee orgonirme.

Difforsnc.e in the toxieltv of coamercial 1UBs cas rrine fre. tre prescmoe
of cerinin inpuritios, notadly polychloro-d%on{#f_f\:m&b Thone tol Lunces
n the basic stortin- nat risln or nrireA To {w processin ecndatli w,
2. famefaciurc gnd upragsont Mooa
The sole memfneturer of PUBs in L1c UK ie onsu to Che icals 1id, Since
1971 the Comwany ha~ suppliad ICha to th: .lecizica) 1aduniry o'y, for ute
solely ao dielpoetric fluido in trunsformers and cazuaciiers. Al pre~z2ni ne
adenuoto eubotitutoe Tor iheoo uses orisi. Vory smnll unntitiies of IV are
aleo provided fur resourch projecto related Lo transformers ond ¢a .icvtors
and alsy for analyticul und toracolomenl studies, The likelihood of preovy
othor usurn of FClio huvin oi mificunt unupod etocke ie thou-ht to be n mimal,
and thic muct bo a dinimehing posoibalit -,

3. Senkrol mensyros
(o} Usg '
The U io purty to o voluntary intcrintionul apreement of {he OLD,
Beoentially thim proposed thai PCHs ohould bo ueed ondy ir cloeod sysio s in
a limitod numbor o! coser vhore the minimni riek of contaminetion of the
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snvironment ie outweighed either by the fact that no sdesguots suhsiitutes
exiet for partioular appl:ceticne or by the considorable advuntn-es, eg
safety, sasocieted wilh their uoo in epsoial oress. The voluntiary
restriotions oporated by the PCB manufacturcr in the UL ensurc that UK
praotice falle within these terms.

(b) Rispoaal

The objective of dispossl mothoda muot be to avord unnecessury
and unconirolled disjporso} of PCBs. The Oslo and london Dumpin~ Conveniions,
to which the UK ir p 8i~natory, prombit dumping ai eeas, unless preeont in
truce qoantitioa., The doliberate dioposal of PCBs to ihe eon, to entuaries,
rivers and ecwors canhot bo knowingly permitted. Whale ideally controlled
dinschergen should alco be freo from PCBo, it io inevitsnle that thore will be
low concantrotion® in the diachurgee from plants munufuctluring and hoandling
ICBa, 1n euch casen, levele in the discharpgon ahoud be controlled ap that
levels in tho recipient waoters do not exceed 0.01 ppb, as recommended by the
Environmantal Protection Agency. In view of theeo principles, FCBY must
tiwrofors preforably be destroyed and detoxified or dieposod of on land whore
their moblility is reetricted and where oontrol oan be exercised, The only
proven adeguate process onsuring desiruction end detoxificetion is high-
temperature incinoretion,

4, CEategoraes of JCBo yeauirin- dis-ocegl
FCBs reqyuirin~ dienosal orieo an ecverul diotinet arcas:
(1) Lepuisclurmn: wates
Tho magority of TCBa dvnitosad of sn Uk arrie fro: nam “actunin
wantos. Theoc a-o ot presenl dinpos~d of by hiph-temuer tare vcim r Lion.
The quantity amounto to avout 400 tona/n un sl preseni, end 1a not lakel-
to incroase,

(11) lmported wamtop

Bocow ¢ sufficient maph-tomporature incineration facilities u 2 not
svoilehlas in continonta) hurope, about 250 tons of liquid FCBs unrc amporled
into UK oach ycor for dizpozal by incinoration, Whilst import anvolven
tramportation of large quoantities of FCBe, and thus oome ris) of uzcade tul
epillare, it in meferubtde thet odequate methodn, 1,e0. high-temperature
incinsration, ehould be ueed, ruther than inndequate, ac indincrininate
dusping, In the ebsonce of udoquate facilitien in contincntel Euro o, this
trode shou'd nol be diecourag~d.

- MONS 212528




e -y
.
-

(ii1) ZIranaforser flulde )

FCBa have been used in tranoformers since the 1940e. Thesc
particular FCBs are the highly-chlorinated, vory poreistsnt types., Lince
1971, all tronsformers Lave osrrisd s label warning users of the need for
adeguate diepossl methods, and sonwe heve 4ono 80 sipec 1940. There ie a
nosd for a unified, etandard label to bo agresd, and it io preferable that
thie ehould be done internationally, Thim is being: conaider ¢ by th I2C
and other intereated partios Sose manufaciurcrs of tranaforucrs have
written to ell purchasers of traniformaore, eve: back to those buvans in the
14408, informing them of the nosd for ndocunte dispooc) orrencomente, COthers
mizht be cncourared to do likowies.

The 1ife of transformors ie ebout 30 yoara ond n few unito, conteinine
' about 10 tons ICBs in totol, are scrapped eoch voar ot presc.t. About
, 300 unite a-e monufactured each year in UK, of vhich obout 200 mic fo1 the
home market. By 1985, about 100 \mitl/lnmm. contatrine a total of sbont
130 tons PCBo, may require scrapping; by tlie yoar 2000, the lovel mav resch
200 unita/anmam, equivulent to 250 tons PCBe. There 18 onmly yery slow prowth
in tho dsmpand for FCB-fi)lled transformers and it eecms unlikely that any
suddsn incroase in demand will ariae.

(tv) Laree corucitors

. Power factor corraction eapacitors uced in the U conirin kel oe
0.5 and 20 litrom of FCRBn, Ioat of thaw ir abnorbed in th: urads o+, bu'
little is present us tne froo liruid. Such capnci’oro fi ol v 2 1nls aorvare
in the late 1950s but beenuce of thear lon Dhife {about 25 yours, v = [

hovo yet been takeon out of service. ilowever, o the 19002, o nwiber » "loct 1t
to mve rite to abont 130 tons of PCDs m]) rec.ave dinjonl ent b Sl 'y
2000 this may raesc to wbout 25%° tono 1CBs, Thun thooc will be crmviieot, in
terme of quantite of PCB woote, to tramiforieru, It i dendrall nol
praciicablc thai these uni®s ohould ulso be labelled on an intornntiecnntly
agresd bonio as to the nesd for adoquate Maposul and thin 18 dbeanr d1 ei.scd

' (v} Small camacitora

' ’wU WQA{ Thene are generally mountod singly inside equipmonl such oo
fluorescent lirht fittinrs, washing mothines, oi1r cond.tioudng units nnu a

rence of industrial cloctrical egquipment, The ratc of oerapydns of themo jtems

.

probably varics gulte widoaly, but it 8 ome rcoson ble to assume an avern n
life of about 10 ycors por unit. Thoe gquantity of PCBo im capncitore bein
presently ocrappol is alout 250 t.ons/anrnu; thie ray rise to o poak of pboul

#
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400 tons/annum around 1980 and then fall to about 150 tons/annum.by

1990, duo to the introduction of other forms of dislectrio, Thum the

total quantity of PCBe being diepoced of in thic oategory is already of

the same ordor ns the othor ocotegories (1}, {11), (111)( (1v) are liksly to
' reach by the snd of tho century.

Removal of theee copacitora from each separete item of slactrical equipment
prior Lo screpping ie not procticable. At prescnt, they are thersfore tipped
onto Tubbish dusps, incorporated into scrap motal or pase through sunicipal
inoinorotors. The vast majority of thoec capacitore contain negligible

. - quantities of free liquid FCBe, since the disloctric is aboorbed into paper
windinge, BEven 1f, whe tip;ed onto dumps, their sealed metinl ceein- wrre
ruptured, tho PCBe would b loachod out by wator orly very elowly, Thene

: particular FCBs are less highly chlorinated than thoes used in tronslormers

{ and are mors Teadily degradable. The PCB content of those papacitors

undergoing scrap metal proooseing in sieel furnmcoe, where tempsratures r:ach

about 1600°C, will be destroyed. Thoss capacitors paseing through sunicipal

inoinarators, whers the tenporsturs and the residencs time ars insdeguate

to snaure pomplete degradation of thd FCE content, will therefore relasse part

of their PCE oontent to air and part wil)l bs tipped with the ash from

incinerators,

s W g il

5. lncineration facil-fags
. At pruecnt there ip only 1 high-tempuratiure ineincer {:on pliunt aven ) _llc for
uwe Iv the UK servin~ the wunte-dinposul inductry copable of effectively
diepoaing of PCBa, By tho erd of tin ye.r anothuer vill be commissicned,
and we undcrotund thot another 2 or 3 may becono ovailable in tle near futurc,
Theso fecilities burn liquid organic wastcu, includin; PCBs, nt o temperuture
of about 120000, hiprh enoush to tonvort PCAn to (.‘02, HEO ond HC1, The first
two vopours are of rslotively Jow or mezligible oenvironmontal ampaet; HCL
is removed from the effluent by scrubbing, emnpurin; full compliunce 1ith the
: standurds of the Alkali Act. Thoe PCDo are therefore cof fectively doetroycd
g and detoxifiod. Tho total oveilabls copoeity in tho UK for hap'.-tepperoture
o incinerotion of linuid orgenic wastes will be 20,700 tono/ennum by th; sni
t, of 1973, of which oa, 60+ oould bo ohlorinsted wostes. llonce these focilities
* wil) be sdequote to provide for dieposol of the quantitien likely to orsor ai
least up to the end of tino contury. The nito coot of dieposul by thie meothod
ie typically at prosent about £10 = £30/ton, the upper lisit boing mpplacuble
to the more highly chlorinatod substances.

!
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Only limited facilities exist for the incinoration of eolid PCB-pontaninnted
wastos, eg PCBe absorbed onto the paper windings of capacitern, Incineration
is labour intensive and necaseitates & preliminary stage of volatilieation
and colleotion of the PCE content; this is inevitably wmors costly than
straightforwerd incineretion.

6. Eecompondatione
In view of the evidenoe now available about the action and dietrivution of
PCBa, ws rescompend that thoir uwec and dispossl should be subject to epecial

* corsideration,

'i N {s) lne

i We regard tho presont voluntary controls oxercised by the eole UK

' manufacturer as satisfactory. While this voluntary systss ocannot oontrol
the import of either bulk FCBs or FCB-—containing products, these are most

.: 1ikely to come from OECD countries, and should thus bs subject to simdlar

i restriotions under ths OECD agresment. At present, it is not profitsbls te
recover and rsuse FCBe, but the situmtion say ohanpre snd thess recovered

] PCBs would fsll out-idg the soope of this voluntary mchame. In addition,
ancther oommny oould/any tims ocommencs mam:faoturs of PCBe and whilet this

e mhould oome within tho OECD agreement, it would not be covered by the
prasent mamufaoturer's rethor mors restrictive voluntary echcme, Ve tlero-
fore reconmend that tho rroeeqt arranconcnte shou’d continue but be revio.od

. in five yeors' time. Tho Secrotory of State for the Unvironnont wmall be

offoried ooorgency povors under tho Protcetion of the Environment 1'ill te
control the use of any mnterinls which roposonit a hazard to eny purt e the
community. 1n view of Le voluntary bu:ne of prouont conirols o !CBo,
thesg subotances bhould be includod amonyet those covored by theco povers.

(v) Digeeaal
(1) liguida
A method of dirposal of liquid ICBe that is known to bo eafe
‘, is high-tempereature incineration and we thorefore nl oblipnior: di«possl

of 1dquid PCBe by this mcthod, Aprroved incincrationfwill bo epuecifically
liocenssd for this purpoec. WHe reco-mend timt fecilltiom should be ,aoviccd

U

for analysle of otach pnsos to bo oarricd ocut et frequent intervals. 4 renlistic
figure for etack emiesions of FCBs, baecd on exporionce gained at memfecturing
planta, 1e & oconcentration of lmg/m’, with a total overall 1imit of 0.5 kg/day
for each eito. There are practioal 4ifficultise aspociated with the motheds

to be adopted to ensure (heee conditions aro being met. Theae are at presont
being ooneiderod by the International Rlectroiechpioal Commission {Technical

. Coumittes 10} on which tho UK induetry is roprssentsdao ws recommend that

[P N
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1f an agresd msthodology is proposed by this body, the pame should be
adopted im the UK for ssapling and amalysis of steok gases for PCBs.

Purchasers of transforzere and large oapscitore ars informed of the neui

for adequate disposal and each pieos of squipment nov 8614 carries a

labol to this sffmot. We think that this systenm will prove effectivs

when such squipmont beocomse obsoclots, Howevor, thore is a potentiul

problem nssooiated with dlspoeal of unlabelled first-generation equipmont,

Zone retrospsotive l1abelling i® being corried cut and we wolcome this. Ve
. fosl that the probability of lorge tramsformors being obtnined by uninforsed

* mcrap merchants ie minimel and we regard the retrospactive labslling sxercise
a2 all thot can practiocally be achisved.

(i1) Conteminated sclids
A substantial proportion of solid wastes oontaining FPChbe
ocours 1in small capaoitors, Other solid wastes oontaminpated with FChe
include rags, sewdust, Fullers Karth, paper, sto,, arieing from ssoufscturing
and handling plants, VWhers oepacitors remain in the apperatus 1t is
& oonsidered accepteble that they can be disposed of by tipping onto dry tipe,
¥here largs numbere of capacitors or large quantities of contaminated
solide requiro disponal, e fron mamufacturing or handling plantc, theso ehould
bs roasted to volatilise the ICD content, which may thon be incinorated at
. approved hirh-tempmrsture facilitieo.

(111) Tramuortation ote
Tho carriorce on land of wastt ligqwad PCHs ehould be subject
to comparable conditions i terpo of labollin;, handling, puckapmin, and

transport oo are at prosont voluntar'ly o, plied in UK to freohly-_anufuctured
bulk liquid PCBa Y@ underotond that & Codo of Fractice of this
’
typs is at Pr.'(:rk ne drm,u up by thogw M‘llﬂ,‘qd an M"
04 "~y '3,
b&.‘ MW {ciaf E".Jorkin,: ’iroup Ww/02)1 thie would form the bapis for

an internatiomslly accoptable proocdure.

{c) Am { N
Substancce such &0 alkylated chloro-biphenyls and polychlorinated
terphonylo (PCTe) ars structurally similsr to PCBs and have conparable
properties. They hove aer yol, only very rostrictod usas in the UK and nre
not manufactured hero, They do not come within the teres of the ORCD
sgreeseni on PCBs and thers are no oontrola over their import, le fesl
that, in prinoiple, thess gubslasices should bo subjoot to theo same oconstiraints

7.
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in use and dieposal ap we rscommend for FCBs, bud positive proposals wili
depsnd on whather their usc erpands, Ye recomsend that they bs included

in the review sucpested for S yoars hence.

rrenstpanen
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