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FRAMEWORK

MANAGEMENT OF PCBs

1 Prologue

In 1996 the Intergovernmenta Forum on Chemica Safety (IFCS), at the request of the UNEP
Governing Council(GC)*, developed recommendations and informeation on internationa action
on twelve persgtent organic pollutants (i.e., PCBs, dioxins, furans, ddrin, diddrin, DDT, endrin,
chlordane, hexachlorobenzene, mirex, oxaphene and heptachlor). The IFCS, through an
internationd multistakeholder process, assessed redigtic response drategies, policies and
mechanisms for reducing and/or diminating emissons, discharges and losses of POPs, and
produced a report containing information and recommendations on internationa action. 1FCS
recommended that UNEP GC and World Hedth Assembly (WHA) initiate immediate
internationa action to protect human hedth and the environment through measures which will
reduce and/or eiminate the emissons and discharges of the 12 specified POPs and, where
appropriate, diminate production and subsequently the remaining use of those POPs that are
intentionally produced.

The UNEP GC? and WHA? endorsed the conclusions and recommendations of the IFCS on
POPs. Initsdecison UNEP GC,

C requested UNEP to convene an intergovernmental negotiating committee (INC)
to prepare, preferably by 2000, a globa legaly binding instrument for
implementing international action on POPs.

C urged governments to initiate action on the |FCS recommendations and to provide
technica assistance, capacity building and funding to enable devel oping countries
and countries with economies in trangtion to take gppropriate action on POPs.

C requested UNEP to initiate a number of immediate actions on POPs.

Following strong interest in obsolete chemicas a Forum 11 (1997), the third Intersessiona
Group meeting (ISG3, December 1998) included the topic on its agenda. While severd aspects
of the problem of obsolete chemicals and pesticides are being addressed through a number of
internationd efforts, the issues and problems are much farther reaching than the sum totd of the

Decision 18/32
Decision 19/13C

*Resolution 50/13



ongoing efforts. 1SG3 amed a bringing an overdl focus to deding with the range of issues
taking into cons deration ongoing work.

ISG3 agreed to consder polychlorinated biphenyls (PCBs) as firg priority in the area of
obsolete industrial chemicals. Participants acknowledged that there was PCB management
guidance available under the Basdl convention, and a comprehensive set of UNEP-developed
guidance would soon be produced, including information on PCB subdtitutes. It was dso noted
that UNEP Chemicals and the Basdl secretariat were working jointly on PCB management
training. However, with the notable exception of afew pilot projects, there gppeared to bellittle
underway to ensure thet developing countries and countries with economies in trangtion had the
necessary infrastructures or resources for proper PCB management.

In order to assst countriesin taking action on PCBs, the 1SG3 endorsed a strategy for involving
stakeholders at the globd, regiond, sub-regiond and nationd level in the development and
implementation of action plans for disposd of PCBs. The IFCS gpproach is to fecilitate the
involvement of IFCS participants at dl levelsin activities organized by UNEP to assigt in the
development and implementation of PCB action plans.

The range of activities that could be consdered in action plansincludes:.
1 Inventory Development:
- identification of PCBs and PCB-containing equipment;
- management of in-use PCBs,
- identification of PCB-contaminated Sites.
2. Collection and Storage of Materias for Destruction:
- management measures for storage and transportation;
- nationd implications and policies;
- internationd implications (Basd).
3. Alternativesto PCBs.
4. Economic Aspects and Funding:
- costs of measures,
- sources of funds,
- respongibility for actions/clean-up, €tc.
5. Dedtruction:
- renovation of contaminated oils and equipment;

- cleanup of contaminated Sites;
- incineration and other methods of destruction;
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- factors to be considered in the above.

The above areas correspond to the guiddines provided by UNEP Chemicas, and close
cooperation is maintained between UNEP and IFCS.

Early in 1999, the IFCS set up a PCB Strategy Group which would carry forward the strategy
outlined above. One of the main tasks of the Strategy Group is to maintain coordination
between IFCS partners and others who are undertaking work with PCBs.

M ember ship of the IFCS Strategy Group
Professor lan D. Rae (Chair) Mr Jack Weinberg
Universty of Mebourne Environmental Hedlth Fund
Audrdia Chicago, USA
Mrs Oluronke Soyombo Mr John Scowcroft
Federal Environment Protection Agency Eurodectric
Nigeria Brussds, Begium
Mr John H. Smith
Environmental Protection Agency
USA

The IFCS seeks to assist the work of UNEP Chemicals, insofar as it relates to PCBs, by
producing this framework for the preparation of nationa management or action plansfor PCBs
Although actions have been taken in some countries to dea with PCB-containing wastes, to
develop inventories and to plan for the remova from service of PCB-containing eguipment, there
exig very few comprehensve management plans. The present document has been prepared by
Professor lan Rae, Chairman of the IFCS PCB Strategy Group, in consultation with the
members. The Framework should assst countries in devel oping effective management plans.



STARTING THE MANAGEMENT PROCESS
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2. Initial steps
2.1 Identify all sakeholder groups

It isimportant that al potentid stakeholders be involved in the planning process. There are
severd reasonsfor this, but among them are the needs for didtribution of information, provison
of infrastructure and internationd contacts, responsbility for management and possibly financing
of any actions, and for maintaining broad societal views and support for action. Stakeholders
will come from different sectors of a country's population, and are likely to include:

- government, usudly represented by officids but sometimes indluding eected paliticd
figures and their advisors. Aswell as providing infrastructure and organisationd capacity, it is
this group of stakeholders which has the power to legidate or regulate, and adso to maintain
international obligations under various conventions. Government involvement should be
consdered broadly, snce aswell as departments concerned specificaly with the environment,
there should be representation from those concerned with industry and transport, hedth,
agriculture, and possibly labour departments, as appropriate in particular countries.

- industry, because most PCBs are likdly to be held in the dectricd power industry.

In some countries thisindustry is nationdised, in others privately owned, but in ether case the

relevant government agency or private corporation(s) should be included. Indudtries of thistype

are likely to have internationa connections and be able to draw on information in thisway, just

as governmentswill. Other indugtries which might merit representation are those concerned with

waste management or building demoalitiory refurbishment, and industry organisations representing
electricians who might encounter PCBs in the course of their work.

- public, the public interest is often represented by environment groups. The involvement
of these groups in consultative planning processes is becoming more common. Representation
will obvioudy vary widdy from country to country, and while the main role of such groupsisto
represent the public interest they are sometimes able to contribute technica advice and often
able to draw on internationa networks to provide information. There may be opposition from
government and/or industry representetives to the involvement of environment groups, but
experience in a number of countries has shown that they have much to contribute by way of
dternative scenarios (often not as strongly based in economic considerations) and by bringing
globd perspectivesto the work of anationd group. It is better to hear these dternative views
during the planning process than to have them raised a alater sage. Public foraare dso agood
way to bring forward arange of views for condderation by the planning group.



2.2 Provide background information

Background information on production and industria uses of PCBs, and the thregts they present
to human hedth and the environment, is available internationdly. For example, the toxicologicd
profile for these substances is being updated by the US Department of Health and Human
Services, Agency for Toxic Substances and Disease Registry”. Information drawn from these
sources should be distributed to stakeholders so that a common information base exigts. It
would be ussful if information could aso be provided on how arange of different countries have
dedlt with PCBs. A useful package would aso indude the recent UNEP Chemicdss publications
on PCBsinduding those on inventories’ and PCB destruction methods’.

2.3 Inviteparticipation in the planning stage

While it may be expensve to bring stakeholders together for discusson, especidly in large
countries, and eectronic communication may not be readily accessble in some countries, dl
gakeholders should be invited to participate. Regiona meetings within countries can be useful,
and meetings involving severd countries facing smilar Stuations may lead to the sharing of
information. Any meeting or didtribution network should include representatives of each of the
three groups described above, and participants should receive agenda materid before the
meseting and, following the meeting, written reports on proceedings.

Although materid is often available in arange of languages, key materid may not be available
in locd languages and so an important first tep may be the preparation of summary documents
in these languages. The usefulness of these documents will be enhanced if coverage can be
obtained in locd newspapers and magazines, and especidly if briefings for journdists and
interested members of the public can be provided.

3. Developing the Management Plan

A management plan will need to be prepared for PCBs. Sometimes thiswill take the form of
guidelines, or be set out in legidation or regulations. In the following sections information is
provided about the matters which need to be addressed in the management of PCBs.

Development of the plan is not necessarily a sequentid process, but early decisons will be

* US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry,

1600 Clifton Road NE, E-29, Atlanta, Georgia 30333, USA. Draft for consultation released
December 1998.

Guidelines for the Identification of PCBs and Materials Containing PCBs, First Issue, August 1999,
Prepared by UNEP Chemicals. Available in English, Spanish and French. Copies may be obtained
from UNEP Chemicals, 11-13 chemin des Anemones, CH-1219 Chatelaine, Geneva, Switzerland;
fax +41 22 797 34 60, email: chemicals@unep.ch or on the UNEP website at:
http://www.chem.unep.ch/pops.

Inventory of Worldwide PCB Destruction Capacity, First Issue, December 1998, Prepared by UNEP
Chemicals in co-operation with the Secretariat of the Basel Convention (SBC). Available in English,
Spanish and French. Copies may be obtained from UNEP Chemicals, 11-13 chemin des Anemones,
CH-1219 Chatelaine, Geneva, Switzerland; fax +41 22 797 34 60, email: chemicals@unep.ch or
on the UNEP website at: http://www.chem.unep.ch/pops/.
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necessary about the inventory and about such things as sorage, handling and transport. Thiswill,
of course, be aliving document which changes as moreis learned about PCB holdings. Many
other aspects of the management plan could be developed in pardld by expert groups.

ASPECTS OF PCB MANAGEMENT

v'the PCB inventory

v establishment of thresholds
v'requirementsfor treatment of PCBs
v analyses and monitoring
v"education and training

v gorage, handling and transport
v'timelines

v PCB contaminated sites
v'removing and replacing PCBs

3.1 Preparation of a PCB inventory

An inventory will need to be prepared so that scale and variety of PCB holdings can be known
a least with reasonable certainty. In some countries, governments will have the necessary
legidative and regulatory power to oblige holders of PCBs to provide informetion for the
congruction of anationd inventory, but in other cases this power will be lacking and dternative
ways will need to be found to gather information. Obvioudy, drafting new legidation or
regulations is one action that government officias can take, but the backing of senior politica
figures will be needed before this intention could be trandated into legd instruments.
Constiousness rasing, by means of documentation, publicity through print and dectronic media
or conferences and workshops, and even persond intervention, may be needed to bring the
issue of PCBsto minigerid and public attention.

The involvement of industrid stakeholders (including government  ingrumentdities, where
appropriate) will be required, whether regulations exist or not. In some cases, an industry or
industry association will be prepared to provide on a voluntary basis information about aggregate
PCB holdingsin cases where specific holders are not identified. Attention should be given not
only to fixed facilities such as those owned by major power generators and digtributors, and by
other users who possess transformers and capacitors, but aso to non-networked generators
such as mining companies operating in regions where there is a need to generate their own
power.

The PCB inventory can be condructed in stages, and it will have to be accepted that initia
7



entries might indlude some uncertainty. Refinement of the inventory will probably require
chemical andyses of transformer and capacitor fluids, and so some costswill be involved and
time may need to be dlowed for performance of this work. Attention can dso be given to
ectrica equipment being imported, to ensure thet PCB holdings are not increasing during atime
when efforts are being made to reduce them.

Because of concerns raised over PCBs in the 1970s and 1980s, the PCBs in many items of
dectricd equipment were drained off and the equipment refilled with dean minerd (paraffin) oil.

However, the draining procedures were inadequate for complete remova and the result has
been the generation of large quantities of dilute solutions of PCBs in ail. The inventory, as it
develops, should include detalls such as this and not just totals of PCBs. The inventory should
aso list PCBs in storage pending destruction, and as the destruction of PCBs progresses it
should dso include information about the quantities destroyed.

Guiddines for condruction of an inventory were published by UNEP Chemicas in August
1999°.

3.2 Thresholds

In deciding on management strategies for PCBs, thresholds need to be established for quantities
and concentrations of PCB-containing materid. For example, asingle balast capacitor from an
old fluorescent light fitting, containing gpproximately 100g of PCBs, might not aitract the
atention of regulators, but abuilding containing hundreds of such light fittings might contain large
quantitiesof PCBs. Such PCBs may be best left in place until the building is refurbished, unless
of course there has been leskage of the liquid PCBs into the environment.

Similarly, concentration levels for PCBsin il can be established astriggersfor action. At very
low concentrations the solvent minerd oil (paraffin) itself will represent a greeter threet to the
environment than the small amount of PCBs in solution. Some jurisdictions prescribe aleve
(often 50 mg/kg) below which combugtion of PCB/paraffin mixturesin rdatively unsophisticated
furnaces is permitted. At higher concentrations the materid must be treated chemicdly or
burned in specialy-congtructed high temperature incinerators with treetment of combustion
productswhich minimise rdlease of organo-chlorines (especiadly polychlorinated dibenzo -dioxins
and -furans).

3.3 Export or treatment in country?

Dedtruction of PCBs is generdly not undertaken in developing countries. Many developing
countries and emerging economies have, in tota, quantities of PCBs which would not be large
enough to judtify the establishment of aloca destruction facility. More often, a quantity of PCB
would be removed from equipment and consolidated for trestment or destruction, followed by
export to a developed country, where it may be destroyed. Thisis permitted under the terms
of the Basd Convention on Transboundary Movement of Hazardous Waste. In the few cases
where this has occurred, the necessary funding has been provided by a donor country or
organisation. In preparing the ground for such a transfer, the developing country needs to
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prepare an accurate inventory. It is sometimes suggested that organisations or countries from
which PCB-containing equipment had been supplied to developing countries might exercise
product sewardship by taking respongbility for repatriation (and destruction) of PCBs, but no
such examples are known and there are no immediate prospects of such a programme being put
in place.

V arious methods have been adopted in different countries for destruction of PCBs and minerd
oil contaminated with PCBs. There might be opportunities to bring smaller-scae destruction
fadilities for the PCBs to consolidation points in developing countries, and to operate them there
for reatively short periods to destroy the accumulated wastes before moving to anew location,
possibly in another country. The FHluidex (S.D. Myers) alkoxide-type treatment and the Base
Catdysed Dechlorination (BCD) process are both suitable for dilute PCB-in-oil solutions, are
relocatable, and are relaively low in capitd cost.  However, given the excess capacity of
dedtruction facilities which exigts in Western Europe it seems likdly that most PCB wastes will
be exported from developing countries for destruction elsewhere.

UNEP has produced a survey of non-incineration PCB destruction methods’ availadle in
English, Spanish and French.

3.4. PCB Analyssand Monitoring

The PCB Management Plan should make provision for uniformity of analyses and monitoring
regimes, so that useful comparisons may be made over time and between different Stes and
facilities. PCB andyses may be performed by well-equipped modern laboratories, but do not
require the extreme sophigtication of dioxin/furan analyses. Thus, most developing countries -
or a least groups of countries in sub-regions - should have access to this service. Financia
dlocationswill need to be arranged, and monitoring programmes devised, to make the best use
of avallable funds. Indudries - the dectricity industry, for example, or an ail refinery or
auminium smdter - would be likely to have the necessary laboratory facilities. The document
Guidelines for the Identification of PCBs and Materials Containing PCBs® published by
UNEP Chemicdsis avalable in English, Spanish and French.

PCB andyseswill be important where uncertainty exists about the identity of fluidsin dectrica
equipment or the resdua concentration of PCBsin paraffin in retrofilled equipment. Spills and
leskages are likdy to have taken place where PCB-containing equipment was used or
dismantled, and so soils and congtruction materia in the immediate vicinity should be checked
for contamination. Results obtained in a number of jurisdictions suggest other places where
monitoring might begin. Food samples should be analysed, especiadly seafood from inshore
regions because of the potentid for bioaccumulation and biomagnification in those species.
Landfill leachates might be other targets of attention, especidly where dumping of PCB-
contai ning equipment was known or suspected to have taken place.

" Survey of Currently Available Non Incineration PCB Destruction Technologies. Available in

English, Spanish and French. Copies may be obtained from UNEP Chemicals, 11-13 chemin des
Anemones, CH-1219 Chatelaine, Geneva, Switzerland; fax +41 22 797 34 60, email:
chemicals@unep.ch or on the UNEP website at: http://www.chem.unep.ch/pops/.

9



3.5 Education and Training

Education in its broadest sense needs to be part of the PCB management process. In the very
first sages, government officids will need to gain the support of minigters and other politica
leaders, and this may involve bringing to their attention the dangers posed by PCBs to human
hedth and the environment, and the concerns which have been raised world-wide. The
presentation for sgning in 2001 of an internationd treety on Persstent Organic Pollutants (POPs,
which includes PCBs) should be publicised. The activities of some environment NGOs may be
viewed as part of this"education” programme.

Another early step to be taken is the education and training of workers who may come into
contact with PCBs, notably those in the dectricity industry, and dso of those government
officids who will be respongble for implementing regulations and compiling inventories.

Education of the broader public is more difficult, and arguably less necessary. It dso needsto
be gpproached with some caution, lest the effort required to bring to public attention the
existence of possible problems causes the risks to be over-gated. Provison of information
through the technica education and training system is a useful way to proceed, and more detailed
information can be induded on government web Stes whereit will reach what are often the most
concerned sectors of the community.

3.6 PCB-Contaminated Sites

Management of PCBs does not only involve the PCB liquids themsdves and equipment which
contains them or may have contained them, since other materids may aso have been
contaminated with PCBs. Leakages from electrical equipment, both in-service and in storage,
and at facilities where PCBs are handled and destroyed, can give rise to comparatively large
guantities of soil and concrete contaminated with PCB. These can pose the same risks to human
hedth and the environment as the PCBs themsdlves and they therefore need to be handled in the
same way after they are removed from the contaminated Stes.  Some smple destruction
technologies, such asindirect therma desorption after admixture with lime (the process used to
clean up the Sydney Olympics Site), are available for contaminated soils and rlaively small-
scale facilities of this type could be established.

3.7 Removing PCBsfrom Equipment

Once it has been confirmed that equipment contains PCBs, planning for remova of the toxic
materiad needs to begin. As with andyses and monitoring, uniform procedures need to be
arranged to ensure that such work is carried out under appropriate conditions by trained staff.
Draining the equipment will remove most of the PCBs, but much isretained in the intertices,
in porous materids of condruction, and on internal surfaces of the equipment, so smply
retrofilling the drained items produces dilute solutions of PCBs in the new didectric fluid.
Conventiondly, the replacement was minerd oil but new dternatives are becoming available.
Repeeated draining and flushing with minerd ail, possbly separated by brief periods of service,
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will eventudly lower PCB content to acceptable levels - often taken as 2 mg/kg - a the expense
of generating large volumes of contaminated il during the sequence.

Technology is available for deanaing transformer minerd ail of its PCB content by circulating the
contaminated oil through a reactor while the transformer continues to operate. There are dso
available systems of solvent-washing of equipment which has been removed from service.

Standards for acceptable levels of resdua PCB concentration and for surface contamination of
obsolete equipment need to be established, and severd internationd guidelines are available.

3.8 Replacementsfor PCBs

The most common replacement for PCBsisminerd ail (paraffin), but this represents areturn to
the practice of the pre-PCB era. Flammability was a mgjor reason for the replacement of
minerd oil didectric fluids by PCB and many equipment-holders will be concerned about
increased fire risk attending the replacement of chlorinated materias by minerd oil. The
regoonse at some facilities has been to blanket the didectric fluid with inert gases to reduce the
risks of fire when dectrica equipment overheats. The use of dternative organo-chlorine
materias and of some new formulations has aso been suggested (see box).

USE OF ALTERNATIVE ORGANO-CHLORINE MATERIALS
AND SOME NEW FORMULATIONS

Some organo-chlorine dternatives of low flammability - trichloroethylene, tetrachl oroethylene,
and trichlorobenzene - have been suggested as replacements for PCBs, but al have
subgtantidly lower bailing points than PCBs. This may not be a serious disadvantage, Snce the
last-named has aready found some use as a component (together with PCB) of one member
of the Arachlor range.  The most recently developed dielectric fluids are based on natural
vegetable ails, but while these may have gopropriately high flash points, they are - when
compared to minerd oils - more easily oxidised and polymerised, and more eesily attacked by
microorganisms. Silicone oils are good replacements for PCBs, but are much more expensive.

3.9 Storage, Handling and Transport

Once PCBs are removed from equipment, or when the PCB-containing equipment is itself
removed from service, the PCB should be treated like other hazardous materid, and similar
regulaions should apply toit. These should cover (i) handling by trained operators, (ii) transport
only by licensed carriers, (iii) Storage in secure premises away from sengtive areas (such as
wetlands and food preparation Sites) and under conditions (impervious floor, bunding to contain
spills) which prevent off-dte migration.
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3.10 Timedines

Timdines for removing PCBs from equipment should be established, keegping in mind that their
may be a gap between remova to storage and consignment for destruction. Other factors to
be consdered are time taken to compile inventories, time to make budget provison for costs,
the service lifetimes of equipment of various types, and the need to remove PCBs first from
Stuaions where they are mogt likely to result in exposure to people and the environment should
they escape containment.  These Stuations include proximity to wetlands and coagtd aress, and
near food-growing or food-preparation areas.

4. Concluding remarks

This framework document sets out the important matters which need to be consdered when
drawing up a nationa management plan or action plan for PCBs, and aso provides some
suggestions for the planning process. The Stuation will be different in every country, as regards
the gtate of inventory development, quantities of PCBs held and the Situations where they will
be found, capacity to destroy PCBs in the country, and the existence of sufficient expertise and
financia support to ensure the identification and eventua destruction of PCBs.

While IFCS plays a coordinating, catalyticand supporting role, the mgor players responsible for
providing technica assstance to governments and implementing programmes are the United
Nations agencies.

UNEP Chemicals Secretariat of theBasel Convention
11-13 chemin des Anémones 11-13 chemin des Anémones
CH-1219 Chadaine, Geneva, Switzerland CH-1219 Chéadaine, Geneva

fax +41 22 797 34 60 Switzerland

email: chemicas@unep.ch fax +41 22 797 34 54

website: http://mwww.chem.unep.ch/pops/ website: http:/Amww.basd.int/

UNDP
website: http://mwww.undp.org/
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This framework for development of a PCB management plan or strategy has been

prepared by Professor 1an D. Rae (Australia, Chair of the IFCSPCB Srategy Group), as
a contribution to the work of the Group.

This document contains the views of the author and has not been reviewed by the
Intergovernmental Forum on Chemical Safety. It does not necessarily represent the views
or policy of the Intergovernmental Forum on Chemical Safety.
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