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Program 

9 May 2004 General - Action Plans 

8:30-9:00 Registration   
Public Commission for the Protection of 
Marine Resources, Environment and Wildlife, 
Kingdom of Bahrain 

9:00-9:30 Opening Ceremony  

 

Welcoming Statements  United Nations Environment Programme/ 
Regional Office for West Asia 
(UNEP/ROWA) 
United Nations Environment Programme / 
Chemicals Unit (UNEP Chemicals), Geneva   

9:30-10:15 Opening reception 

Introduction of the participants 

Workshop objectives, program, and structure  

Stockholm Convention requirements regarding action plans and strategies within the 
National Implementation Plan 

10:15-12:30 

Common key features of action plans:  Steps and general structure 

12:30-14:00 Lunch 

PCB Action Plan 

Introduction to the Stockholm Convention concerning PCBs 

Summary of inventories (based on information submitted in advance in response to 
questionnaire)  

Introduction to priority setting 

14:00-17:30 

Group exercise on priority setting 

10 May 2004 PCB Action Plan (cont’d.) 

Report back from group exercise on priority setting 9:00-10:30 
Introduction to preparation of a PCB action plan, including:  
• context and analysis of issue; 
• objectives; 
• relevant management options (including temporary and longer term measures); 
• criteria for evaluation and priorities for options (including legal, 

environmental, and socio-economic considerations); 
• action plan implementation strategy 

12:30-14:00 Lunch 

Case study 

Group exercise on PCB action plans 

14:00-17:30 

Report back from group exercise on PCB action plans and discussion 



11 May 2004 Action Plan on PCDD/PCDF 

Introduction to Action Plan for Article C POPs 

Summary of BAT/BEP Issues, Overview EGB Developments 

Summary of PCDD/PCDF Release Inventories 

9:30-12:30 

Priority setting of Sources 

12:30-14:00 Lunch 

14:00-17:30 BAT/BEP: 
• Implementation schedule 
• Definition of new plant, significantly modified 
• Prevention measures 
• Abatement measures (post formation) 

12 May 2004 Action Plan on PCDD/PCDF (cont’d.) 

Case study on medical waste incineration 9:00-12:30 
Field trip to medical waste incinerator 

12:30-14:00 Lunch 

14:00-17:30 Case study for cement production 

13 May 2004 Cross-cutting issues - Action Plans 

Other action plans in the NIP (DDT, Special exemptions) 

Common parameters in action plans 
• Measures related to information exchange  
• Education/training, research and development 
• Reporting 
Implementation strategy 
• Staging (scheduled workplan) 
• Costing 
• Partners involvement 

9:00-12:30 

• Reporting 
12:30-14:00 Lunch 

Adoption of final report 14:00-15:30 

Conclusion of the workshop 

 



Conclusions / Recommendations 

1. Clarification and extent of (technical) assistance for GEF-able and non-GEF-able 
countries (including regional organizations); 

2. Lack of written documentation on decisions between requesting country and GEF; 

3. It has to be noted that final decision on financial mechanism will be taken at COP-1.  
Input to draft document on financial mechanism is on-going presently (see POPs 
WebPage); 

4. Demand for national workshops for information exchange and training of experts and 
governmental responsibles; 

5. Need for analytical capacity (laboratories) and destruction capacity in the region; 

6. Further meetings with countries in a similar position but outside of the region; esp. to 
share experiences with other countries; 

7. Application of the Toolkit, amendments to perform release estimates; 

8. Toolkit for other by-products?  → does not exist. 

9. Need for assistance on how to address risk assessment and socio-economic evaluation; 

10. Strengthen cooperation between UNEP Chemicals and UNEP/ROWA to strengthen links 
between countries and UNEP; 

11. Consider (sub)regional workshop on successful case studies on POPs-specific issues; 

12. Provide support to National Profile and chemicals management; 

13. Assistance needed in the field of BAT and BEP (information transfer, implementation 
experiences); 

14. Evaluate the options for KISR (Kuwait) to become a regional POPs laboratory; 

15. Qatar to follow up on feasibility study (on Stockholm Centers) and analytical capacity 
activities; 

16. Assist in twinning laboratories from the region with laboratories in developed countries; 
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Stockholm Convention National 
Implementation Plans (NIPs):

Action Plans
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Action Plan
describes the activities to be carried out and the related 
implementation strategies for responding to a specific 
requirement or delivering a programme 
Objective:  

to define and put in place the institutional, regulatory and 
operational tools for implementing the Convention 
obligations and 
to facilitate the mobilisation of resources from national, 
regional, sub-regional and/or international sources for the 
implementation of the National Implementation Plans.
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Stockholm Convention NIPs

Required under Article 7 of Stockholm Convention
Five step process
To be submitted to the COP within 2 years of Entry 
into Force of the Convention for a country
For eligible countries, funded through the GEF (as 
principal entity of the Interim Financial Mechanism) 
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Stockholm Convention NIPs

• Five-step process
Coordination and organization
Inventory of POPs & infrastructure 
Priority setting
NIPs and NAPs formulation
Endorsment
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Step 1:  Organising the Process

Identify national institution/unit as Focal Point

Identify and sensitize main stakeholders

Strengthen government commitment

Determine multi-stakeholder national co-
ordinating committee

Bahrain 9-13 May 2004 6

Step 1:  Organising the Process

Obtain commitment of national stakeholders 
Assess Focal Point needs (technical, human 
resources, etc.)
Draw-up overall work plan
Organise inception workshop
Identify/assign responsibilities to government 
departments and other stakeholders
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Step 2: Inventories & Infrastructure
Constitute task teams
Training on preparing inventories
Preliminary inventory of 

production, distribution, use, import and export
stocks and contaminated sites & opportunities 
for disposal
releases to the environment

Independent review of initial national POPs 
inventories;
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Step 2: Inventories & Infrastructure

Prepare National Profile
Assess infrastructure capacity and institutions 
to manage POPs, including regulatory controls; 
needs and options for strengthening them;
Assess enforcement capacity to ensure 
compliance
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Step 2: Inventories & Infrastructure

Assess social and economic implications of POPs 
use and reduction
Assess monitoring and R&D capacity
Identify POPs related human health and 
environmental issues of concern
Assess capacity of local commercial infrastructure 
for distributing benign technology
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Step 3: Setting priorities & 
determining objectives
a preliminary assessment of the priority issues related 
to POPs based on country’s situation
objectives are set to guide the development of the NIP 
and country activities in the field of POPs 

Reflected in the Action Plans
assessment should be based on all the relevant issues 
a weighting system should be developed to ensure 
that all issues are taken into account.
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Step 3: Setting priorities & 
determining objectives - Outcomes

Set of criteria suited to country for setting priorities 
for POPs related issues.
Preliminary priority assessment for the country.
Identification of data gaps and deficiencies 
preventing full assessment ie is further information 
needed?
Series of preliminary country objectives for POPs 
management and compliance with the Stockholm 
Convention.
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Step 4: Formulation of NIP and 
Specific Action Plans

Task teams develop proposals to address priorities;

Identify management options, including phasing out 
and risk reduction options;

Identify need for introduction of technologies, 
including technology transfer & indigenous 
alternatives;
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Step 4: Formulation of NIP and 
Specific Action Plans

Assess costs and benefits of management options;
Define expected results and targets;
Develop the detailed implementation plan

action plans for un-intentional by-products, PCBs 
and, where appropriate, for DDT and other POPs
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Step 4: formulation of a NIP and 
specific Action Plans

Expert review of Implementation Plan;

Prepare initial funding request package for 
implementation, including cost estimates and 
incremental costs;

Develop national strategy for information 
exchange, education, communication and 
awareness raising

address risk perception of POPs by the public, 
particularly the least educated.
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Step 5: endorsement of the NIP 
by stakeholders

Prepare an information document/report to be 
submitted to stakeholders for comments;
secure Government endorsement;
workshops and circulation of information to obtain 
stakeholders’ and decision-makers’ commitment, 
including on resources
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PROJECT IMPLEMENTATION PLAN FOR XXXXXXXXX PROJECT MONTHS 

ACTIVITIES 

1 2 3 4 5 6 7 8 9 10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

I. Determination of Coordinating Mechanisms and Organization of Processes    ♦                     

1.1.1 Designation of PCU and NPC                         
1.1.2 National Coordination Committee establishment                         
1.1.3 Assignment of roles and responsibilities                         
1.1.4 Strengthening of Stockholm Convention Focal Point, PCU &NCC                         
1.2.1 Finalization of work plan and timetable                         
1.3.1 Organise broad-based stakeholder inception workshop                          
1.4.1 National awareness raising activities                         
 National Coordination Committee meetings  x  x    x   x  x       x    X 
II. Establishment of POPs Inventory and Assessment of Infrastructure &Capacity       ♦   ♦               
2.1.1 National Profile for POPs management inception                          
2.1.2 Development of National Profile                          
2.1.3 Review and endorsement of draft National Profile        ♣                 
2.2.1 Inception of inventory work                         
2.2.2 Development of inventory                         
2.2.3 Independent review of inventory                         
2.2.4 Validation and endorsement of the inventory           ♣              
2.2.5 Dissemination of National Profile and POPs Inventory                          
2.3.1 Development of a POPs Information system                         
2.4.1 Institutional capacity needs assessment                         
2.4.2 Economic and social implications of POPs                         
2.4.3 Assessment laboratory , research &development capacity                          
2.5.1 Identification of health and environment issues                          
III Priority Setting and Determination of Objectives             ♦            
3.1.1 Elaboration on first draft of national priorities                         
3.1.2 Review and endorsement of the prioritization                         
3.2.1 Elaboration on first draft of national objectives                         
3.2.2 Review and endorsement of national objectives             ♣            
IV Prepare draft National Implementation Plan                ♦   ♦      
4.1.1 Establish task teams to develop different sections of NIP                          
4.1.2 Organize a workshop on NIP development             ♣            
4.1.3 Training on sound POPs management                         
4.1.4 Identification on POPs management options                          
4.1.5 Determine the need for alternative technologies                         
4.1.6 Provide training in cost/benefit analysis                         
4.1.7 Evaluation of the costs and benefits                         
4.2.1 Organization of NIP planning workshop                         
4.2.2 Elaboration of the NIP, regular meetings of the task teams                    ♣     
4.2.3 Establishment of NIP targets, time frames for their achievement, indicators of success                         
4.2.4 Evaluation of NIP implementation costs                         
4.2.5 International independent review of the NIP                         
4.2.6 Elaboration of portfolio of projects                         
4.2.7 Development of information exchange strategy                         
V Endorsement of POPs National Implementation Plan by stakeholders                      ♦  ♦ 
5.1.1 Stakeholder review and revision of the draft NIP                         
5.1.2 Preparation of information document for decision makers                         
5.1.3 Endorsement of NIP through national workshop                       ♣  
5.1.4 Finalization and wide dissemination of NIP                         

Legend: 
♦ 
      Progress report 
♣ 
      Technical report 
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Stockholm Convention NIPs:  
General principles

Tailored to the needs of the Party
Use of existing structures: not “reinvent the wheel”
during development 
Integration in national sustainable development 
strategies
Flexibility to respond to the listing of new chemicals

Bahrain 9-13 May 2004 18

Stockholm Convention & Action 
Plans
Intentional production and use of POPs (Article 3 and 4, 
Annexes A and B);
Unintentional production of POPs (Article 5 and Annex 
C Parts I, II and III);
Stockpiles and wastes (Article 6); 
information exchange (Article 9), 
public information, awareness & education (Article 10), 
research, development and monitoring (Articles 11) and
reporting (Article 15). 
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Action Plan, Strategy, Measures?

Convention refers to “measures", "action plans” and 
“strategies”

“Strategy” is a overall approach
“Action plan” is more detailed steps, activities, etc
“measure” is a particular approach

All are part of the National Implementation Plan
Convenient to treat all as “action plan”

Action Plan - Elements

Bahrain 9-13 May 2004 21

Proposed sections of an action plan

1. Context and analysis of issue
2. Objectives
3. Relevant management options
4. Criteria for evaluation and priorities for options
5. Selected management options at national level
6. Action plan implementation strategy

Bahrain 9-13 May 2004 22

1. Context and analysis of issue

Current situation and state of knowledge in the 
country with regard to the POP(s)
Description of other national, regional, sub-regional 
and international commitments 
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2. Objectives

What do you want to achieve and where do you want 
to focus your energy

convention issues 
country specific issues
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3. Relevant management options
Legal and administrative measures
Operational measures, surveillance (monitoring) and 
enforcement measures
Technology / work place control measures
Information
Voluntary measures by industry sector(s) e.g. eco-labelling, 
substitution and replacement, product stewardship
Research and development
Control illegal trading (border controls, enforcement of 
registration);
Training and education
Technical assistance
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4. Criteria for evaluation and 
priorities for options

Evaluation and priority setting criteria used by the 
country on the basis of specific needs, circumstances 
and resources 
National problems & their impacts (social & 
economic)
Burden of change
Infrastructure
Resources
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5. Selected management options at 
national level

This section would develop the options that are 
selected by the country on the basis of the national 
evaluation and priority setting criteria 
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6. Action plan implementation 
strategy

Responsible agency
List of activities
Work plan
Implementation Performance Indicators
Needed resources 
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Further Guidance 

Guidance for developing a National 
Implementation Plan for the Stockholm Convention

CD-ROM and www.pops.int
www.chem.unep.ch
Chemicals@unep.ch
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Introduction to the Stockholm 
Convention concerning PCBs 

UNEP sub-regional workshop on Action Plans within the NIP 
Projects with emphasis on PCBs, dioxins and furans

Manama, Bahrain, 9-13 May 2004

PCB provisions in the 
Stockholm Convention (1)

Intentionally produced and used PCBs
Article 3: overall measures to reduce or eliminate 
releases
Annex A Part II: detailed targets and priorities

Unintentionally produced PCBs
Article 5: overall measures to reduce or eliminate 
releases
Annex C: detailed guidance

Waste PCBs
Article 6: measures to reduce or eliminate releases from 
stockpiles and wastes

PCB provisions in the 
Stockholm Convention (2)

For purposes of this PCB section of the 
workshop the focus is on intentionally 
produced and used PCBs (e.g. those in 
transformer oils).  
Unintentionally produced PCBs are dealt 
with in the same framework as dioxins and 
furans.  

PCB provisions in the 
Stockholm Convention (3)

Article 3 (measures to reduce or eliminate releases from 
intentional production and use) requires each Party to:

prohibit and/or take the legal and administrative 
measures necessary to eliminate production, use, 
import and export of “Annex A” chemicals (including 
PCBs), subject to certain other provisions; and 
take measures to ensure that Annex A chemicals are 
imported and exported only for the purpose of 
environmentally sound disposal or for a permitted use 
or purpose, but in the case of PCBs the sole purpose for 
which imports and exports are permitted is 
environmentally sound waste management – see Annex 
A Part II (c).

PCB provisions in the 
Stockholm Convention (4)

Article 3 (measures to reduce or eliminate releases from 
intentional production and use) requires each Party to:

Special certification is required for exports by a Party to 
a non-Party.
Continued use of PCBs under the exemption for 
“articles in use” must minimise human exposure and 
release into the environment and comply with the 
provisions of Annex A Part II.

PCB provisions in the 
Stockholm Convention (4)

Annex A Part II (a) and (e) set target dates for 
action on PCBs:

Use of PCBs in equipment (e.g. transformers, capacitors 
or other receptacles containing liquid stocks) is to be 
eliminated by 2025.
Parties shall make determined efforts designed to lead 
to environmentally sound waste management of liquids 
containing PCBs and equipment contaminated with 
PCBs having a PCB content above 0.005 per cent, as 
soon as possible but no later than 2028.
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PCB provisions in the 
Stockholm Convention (5)

Annex A Part II (a) also sets out graduated 
priorities for action on PCBs:

1) Make determined efforts to identify, label and remove 
from use equipment containing greater than 10 per 
cent PCBs and volumes greater than 5 litres; 

2) Make determined efforts to identify, label and remove 
from use equipment containing greater than 0.05 per 
cent PCBs and volumes greater than 5 litres; 

3) Endeavour to identify and remove from use 
equipment containing greater than 0.005 per cent 
PCBs and volumes greater than 0.05 litres.

PCB provisions in the 
Stockholm Convention (6)

Annex A Part II (c) requires Parties to promote certain 
measures to reduce exposures and risk with regard to PCBs 
still in use:

1) Use PCBs only in intact and non-leaking equipment
and only in areas where the risk from environmental 
release can be minimised and quickly remedied.

2) Not use PCBs in equipment in areas associated with 
the production and or processing of food or feed.

3) When PCBs are used in populated areas, including 
schools and hospitals, take all reasonable measures to 
protect from electrical failure which could result in a 
fire, and regularly inspect equipment for leaks.

PCB provisions in the 
Stockholm Convention (7)

Annex A Part II (d) limits PCB reuse.
Except for maintenance and servicing operations, 
Parties shall not allow recovery for the purpose of reuse 
in other equipment of liquids with PCB content above 
0.005 per cent.

Annex A Part II (f) addresses “other articles”.
Parties shall endeavour to identify other articles 
containing more than 0.005 per cent PCBs (e.g. cable 
sheaths, cured caulk and painted objects) and manage 
them in accordance with paragraph 1 of Article 6.

PCB provisions in the 
Stockholm Convention (8)

Annex A Part II (g) and (h) establish reporting 
requirements.

Parties shall provide a report every 5 years on progress 
in eliminating PCBs and submit it to Conference of the 
Parties (COP). 
These reports shall be considered, as appropriate, by the 
COP in its own 5-yearly progress reviews relating to 
elimination of PCBs. 

PCB provisions in the 
Stockholm Convention (9)

Article 6 (measures to reduce or eliminate 
releases from stockpiles and wastes) requires 
Parties to:

develop appropriate strategies for identifying 
products and articles in use and wastes 
containing PCBs;
take appropriate measures for waste PCBs, 
including products and articles upon becoming 
wastes. 

PCB provisions in the 
Stockholm Convention (10)

The required “appropriate measures” for wastes set out 
in Article 6 (d) are that they be:

handled, collected, transported and stored in an 
environmentally sound manner;
disposed of in such a way that the PCB content is 
destroyed or irreversibly transformed so that the 
wastes do not exhibit POPs characteristics, or are 
otherwise disposed of in an environmentally sound 
manner (when destruction or irreversible 
transformation does not represent the 
environmentally preferable option or the POPs 
content is low);
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PCB provisions in the 
Stockholm Convention (10)

The required “appropriate measures” for wastes set out 
in Article 6 (d) are that they be:

not permitted to be subject to disposal operations that 
may lead to recovery, recycling, reclamation, direct 
reuse or alternative uses of POPs; and 
not be transported across international boundaries
without taking into account relevant international 
rules, standards and guidelines (e.g. the Basel 
Convention)

PCB provisions in the 
Stockholm Convention (11)

Article 6 (e) addresses contaminated sites.
Parties shall endeavour to develop appropriate 
strategies for identifying sites contaminated by PCBs.
If remediation of those sites is undertaken it shall be 
performed in an environmentally sound manner.

PCB provisions in the 
Stockholm Convention (12)

Some key definitions related to Article 6 have yet to be 
established.  The COP is to cooperate with the Basel 
Convention to:

establish levels of destruction and irreversible 
transformation necessary to ensure that POPs 
characteristics are not exhibited;
determine what they consider to be methods that 
constitute environmentally sound disposal; and
work to establish concentration levels of chemicals in 
order to define low POPs content.

These definitions are addressed in draft guidelines to be 
considered by the Basel Convention COP in October 2004 
and then by the Stockholm Convention COP in May 2005.

PCBs in Stockholm Convention 
National Implementation Plans

Parties are not specifically required to perform assessments 
of PCBs but fulfilment of PCB use and disposal 
obligations would require certain preparations within the 
NIP context:

An inventory of PCBs in use and in unused equipment 
or stockpiled for disposal.
Assessment of priorities, setting of objectives and 
investigation of management and disposal options.
Development of a PCB action plan as part of the overall 
NIP.
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PCBs: Introduction to preparing 
a PCB action plan

UNEP sub-regional workshop on Action Plans within the NIP 
Projects with emphasis on PCBs, dioxins and furans

Manama, Bahrain, 9-13 May 2004

Bahrain, 9-13 May 2004
2

Overview

Context and analysis of the PCB issue
Formulation of objectives
Identification of management options
Criteria for evaluation and prioritisation of options 
Selection of management options
Action plan implementation strategy
Conclusion

Bahrain, 9-13 May 2004
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Context and analysis of the 
PCB issue

Review the PCB inventory and other information 
that has been gathered during Step 2 of the NIP 
project (e.g. review of legislation and institutional 
infrastructure, and assessment of health, 
environmental, social and cultural impacts).
Review country priorities and objectives for PCB 
management and disposal as formulated in Step 3 
of the NIP project.

Bahrain, 9-13 May 2004
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Formulation of objectives

Develop country objectives for complying 
with the Stockholm Convention.

Note in particular the requirement to eliminate use of 
PCBs in equipment by 2025 and make determined 
efforts to achieve environmentally sound waste 
management by 2028.
Within this framework there should be more detailed 
objectives designed to achieve the targets on or before 
time.

Bahrain, 9-13 May 2004
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Identification of management 
options (1)

Compile and review the range of 
management options for meeting Stockholm 
Convention obligations.

Short term
Longer term
Legal and administrative measures
Operational measures

Bahrain, 9-13 May 2004
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Identification of management 
options (2)

Examples of possible legal and 
administrative measures include:

Monitoring and reporting requirements for owners of 
PCB-containing equipment.
Obligations on owners for the phase-out of such 
equipment by certain dates.
Measures to ensure legal protection for the environment 
and human health from PCB releases.
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Identification of management 
options (3)

Examples of possible operational measures 
include:

Filling inventory gaps, if necessary.
Establishment of a system for ongoing monitoring of PCB levels in 
the environment.
Collection of PCB oils.
Decommissioning and removal of equipment, if necessary.  
Cleaning and retrofilling of equipment where possible.
Preparation and use of interim storage facilities.
Final disposal arrangements.

Bahrain, 9-13 May 2004
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Criteria for evaluation and 
prioritisation of options (1)

Determine the criteria that will be considered in 
the selection of the management options to be 
adopted by the country, taking into account 
Convention requirements and specific country 
needs, circumstances and resources.

Bahrain, 9-13 May 2004
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Criteria for evaluation and 
prioritisation of options (2)

The principal guidance for criteria will be provided by 
Annex A Part II of the Stockholm Convention.

Within the framework of the overall phase-out target of 2025 for 
use of PCBs in equipment and the environmentally sound waste 
management target of 2028, paragraph (a) of the Annex sets out 
graduated priorities (according to PCB concentrations and 
quantities) for identifying, labelling and removing from use PCB-
containing equipment.
Paragraph (b) prescribes measures to reduce exposure and risks, 
which would require priority attention to be given to certain 
equipment, e.g. equipment that is leaking or located in a populated 
area.

Bahrain, 9-13 May 2004
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Criteria for evaluation and 
prioritisation of options (3)

Prioritisation criteria will also take into account 
national circumstances such as:

The prevalence of a particular type of high-risk 
transformer within the electricity system.
The prevalence of hazardous behaviour such as the 
recycling of transformer oils for inappropriate purposes.

Overall prioritisation will require a cost-benefit 
analysis, taking into account not only financial 
considerations but also social and environmental 
factors.

Bahrain, 9-13 May 2004
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Selection of PCB management 
options (1)

Choose the best options for realising the 
objectives (using the evaluation and prioritisation 
criteria previously developed).

PCB management options will be dictated to a large degree by the
phase-out and management targets set out in Annex A Part II of the 
Stockholm Convention, and the associated priorities for early 
action.
For example, the exposure and risk reduction obligations contained 
in paragraph (b) (ii) of the Annex may require early removal of 
PCB-containing equipment from food production areas and rule 
out the option of retrofilling.
Practical considerations such as the non-availability of affordable 
disposal options in the short term may require the use of interim 
storage facilities. 

Bahrain, 9-13 May 2004
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Selection of PCB management 
options (2)

Article 6 of the Stockholm Convention governing 
environmentally sound management and disposal 
of POPs wastes, as well as the Basel Convention 
and any relevant national legislation or policies 
will also need to be taken into account when 
selecting PCB management options.

For example, only certain disposal options would meet Stockholm 
Convention requirements.
Policy developments such as a privatisation programme for the 
electricity sector could have important implications in planning for 
the elimination of PCB use in equipment.
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Action plan implementaion
strategy

Identify the responsible agency, proposed 
activities, a work plan, implementation 
performance indicators and needed resources.
Involve all stakeholders, including owners of 
PCB-containing equipment, in order to ensure 
collaboration and success.
It may be appropriate to develop project proposals 
for consideration by international funding 
agencies and other external partners.
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Michael Mueller
Environmental Consultant

PCB Summary of Inventories

Salam Aleikum

Sub-regional workshop on Action Plans within the NIP 
Projects with emphasis on PCBs, Dioxins and Furans

Manama, Kingdom of Bahrain, May 9 – 13, 2004

Organized by UNEP Chemicals with its regional office 
for West Asia (UNEP / ROWA)
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Michael Mueller
Environmental Consultant

Short form of CV Michael Mueller

• 15 years of experience with PCB

• Worked for 3 PCB recycling / disposal companies

• Experienced with (nearly) all aspects related to PCB
(including organization of replacement projects with all its 
requirements)

• Independant since January 2004
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Michael Mueller
Environmental Consultant

What is our challenge with the PCB Action Plan?

• To learn from each other 

• Get additional tools for the inventory

• How to store PCB containing devices until final disposal 

• To know about the possibilities to get rid of PCB in a environmental 
friendly way
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Michael Mueller
Environmental Consultant

Inventory - theoretical approach I

Where is PCB???  - Nearly everywhere!!!

- Electrical devices (transformers, capacitors, rectifiers, bushings,…)
- Hydraulic systems (mining industry, theatres, heavy industries,…)
- Buildings (as softener in paints, rubber etc.)
- Recycled materials (paper, oil,…)
- Environment (soil, sediments,…) as result of leakages
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Inventory – theoretical approach II

In general we talk about open and closed systems. Mainly we should 
talk about the closed systems, such as the electrical devices and 
hydraulic systems (including vacuum pumps etc.). 
Examples for open systems are their use as softener in paints, window 
putties etc. Contaminations caused by leakages could as well be 
regarded as „open system“.

Let us forget now the open systems and start with the closed systems, 
mainly the electrical ones.
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Inventory – theoretical approach III

Electrical devices

Transformers with Askarel
Transformers with contaminated oil
Reactors 
Rectifiers
Capacitors (power capacitors and LV capacitors)
Bushings
HV cables
HV switches

This group is the main source for PCB around the globe. Therefore we will 
focus more on their identification, out-sourcing, replacement and safe and 
environmental friendly storage and disposal (including recycling).
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Inventories of the region 

Questionnaire of UNEP

Some countries replied with a lot of data, some minor data and some did not 
reply.
Of course there are reasons for each of it. So, let us talk about how you 
thought about it when you got it and how you think about it today:
Any misunderstandings with it?
Difficulties with the answers?
Difficulties with the availability of the required data?
Missing support?
No skilled personnel for the identification?
Lack on any other necessary information?
Lack on time?
…
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Questionnaire from UNEP

Received answers vary a lot. May I pick out two of them and discuss with
you the results : Syria and Yemen
First of all I want to say that they really invested a lot of time and brain
power – and they have my full recognition for their work.

Do you agree that we show your examples? 

Syria, do you agree?
Yemen, do you agree?
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Syria I

My observations:
• Given answer on the questionnaire is followed by a list with more 

details. You can see 13 cities and numbers of transformers per city.
• I guess the headline shows the voltages (=power of transformers). If 

yes, nearly all are “power transformers”.
• Total number of power transformers in Syria: 75 with and 329 without 

PCB and another 155 with unknown contamination, in total 559 pieces.
• Are the levels of contamination known? (important for the next steps)
• There is another list of distribution transformers. 
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Syria II

Continued…

• The total quantity of distribution transformers is about 26,000 pieces. Compared with a 
installed capacity of 9 GW the figure should be higher.

• Do you have a list showing “industrial” transformers, means transformers in factories 
which belong to that factory, and “public” transformers, means pieces just transforming 
the voltage for the individual houses (e.g. in hotels, hospitals, airports etc.) ?

• The tested transformers are oil transformers only. What about “pure” PCB transformers ?
• Very good are your obstacles, gaps and recommendations.

They fully meet my observations in the past as well. You need open minded people for 
the survey who will support you with reliable data.

• Your inventory is a very good basis for a further check where information has been poor. 
Later on we will see which further information could be helpful as well.

Thank you, Syria
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Yemen I

My observations:
• The questionnaire itself does not show many details, but the 

“attachment” shows a lot of good and important information. It shows a 
strategically approach and shows future tasks.

• You only mention “distribution” transformers up to 2.500 kVA. What 
about the “power” transformers (substations, power plants, evt. 
industry) 

• Very good is the list for the next check of transformers. You will see 
later on other aspects which should be included to that list.

• I welcome as well your recommendations, especially concerning the 
storage. But, please, a metal tray is the best solution – and a protection 
against rain (for transformers and tray).
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Yemen II

Continued…
• The list of oil suppliers is good and helps to address them for PCB-free 

deliveries in the future. To my knowlegde all these companies do not deliver 
PCB-contaminated oils any more – except Askarel what is 60 % PCB (and not 
a company name)!

• The today risk of contamination is mainly the storage tank for these oils which 
may still be contaminated. The same holds for the equipment which is used for 
filling up transformers.

• The same holds more or less for the transformer suppliers. With this list we can 
figure out the situation in Yemen compared to other countries.

• Concerning lack of information be informed later.

Thank you, Yemen
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Summery of given inventory I

There is a lack on information about oil, PCB and oil with PCB.
Let us make talk about the vocabulary:
• Oil is oil – and may be contaminated with PCB. Oil does not “produce” 

PCB. That means: if oil is PCB-contaminated, then somebody has put 
it into the oil. Oil will not tell you about the contamination. You have to 
check it by any type of analysis.

• When we talk about “PCB-transformer” we are not precise. PCB is the 
main component of insulating liquids (around 60 %), the other 
components are chlorobenzenes and some additives. There is no oil in 
it.

• If we talk about “PCB-equipment” we should be aware of some names 
which characterize the high amount of PCB. See next list.
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Aceclor
Adkarel
ALC
Apirolio
Apirorlio
Arochlor
Arochlors
Aroclor
Aroclors
Arubren
Asbestol
ASK
Askael
Askarel
Auxol
Bakola
Biphenyl, chlorinated
Chlophen
Chloretol
Chlorextol
Chlorinated biphenyl
Chlorinated diphenyl
Chlorinol
Chlorobiphenyl
Chlorodiphenyl
Chlorphen
Chorextol
Chorinol

Chorinol
Clophen
Clophenharz
Cloresil
Clorinal
Clorphen
Decachlorodiphenyl
Delor
Delorene
Diaclor
Dicolor
Diconal
Diphenyl, chlorinated
DK
Duconal
Dykanol
Educarel
EEC-18
Elaol
Electrophenyl
Elemex
Elinol
Eucarel
Fenchlor
Fenclor
Fenocloro
Gilotherm

Hydol
Hyrol
Hyvol
Inclor
Inerteen
Inertenn
Kanechlor
Kaneclor
Kennechlor
Kenneclor
Leromoll
Magvar
MCS 1489
Montar
Nepolin
No-Flamol
NoFlamol
Non-Flamol
Olex-sf-d
Orophene
PCB
PCB's
PCBs
Pheaoclor
Phenochlor
Phenoclor
Plastivar
Polychlorinated biphenyl

Polychlorinated biphenyls
Polychlorinated diphenyl
Polychlorinated diphenyls
Polychlorobiphenyl
Polychlorodiphenyl
Prodelec
Pydraul
Pyraclor
Pyralene
Pyranol
Pyroclor
Pyronol
Saf-T-Kuhl
Saf-T-Kohl
Santosol
Santotherm
Santothern
Santovac
Solvol
Sorol
Soval
Sovol
Sovtol
Terphenychlore
Therminal
Therminol
Turbinol

PCB Trade Names and Other Synonyms 
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Summary of given inventory II

The acceptance of phasing out PCB by the electrical departments at 
the various users seems to be low. Here are the main reasons for that:

- lack of knowlegde
- lack of money
- good properties of PCB as insulating liquid*

* The electrical properties of Askarel are much better than oil. That 
means you may take a 1600 kVA oil transformer or a 1250 kVA 
Askarel transformer for the same purpose, e.g. 
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Final conclusion on inventories

For a good basis to make an inventory you need:
• awareness of the people
• acceptance of your work
• willingness to change something

If people only listen and do not change their behaviour we will not 
succeed.

Shukran.
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Legal requirements / Basel Convention

General considerations
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Fundamental Problem

There is no PCB recycling / disposal facility in Utopia!

What to do now?

Build up an own facility or exportation?
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What do we need ?

A solution for:

• Liquids
• Capacitors
• Soils and other solid materials
• Empty, but still high contaminated transformers
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Basel Convention

The Basel Convention states clearly:
• Every country should try to solve their waste problems by own facility 

(that is the easy wording)
• If there is no solution for a kind of waste the country is allowed to 

export under the regulations of the Basel Convention. That holds
especially if the kind of waste is seldom and does not justify a facility in 
the country (economically)

• If the local capacity is lower than the necessity the authorities may 
allow exportation, according to the regulations of the Basél Convention

• In contradiction to the above mentioned items, waste for recycling
may be exported even if there is a local facility, acc. to BC.
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Notification acc. to Basel Convention I

Definition:

• Country of export: country where the waste is located (physically)

• Country of transit: each country where the waste passes (physically), 
even if there is no change in transportation 

• Country of destination: country where the intended recycling or 
disposal facility is located (physically)
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Notification acc. to Basel Convention II

• All countries have to agree.
• Some authorities of the export countries take their right to allow the 

exportation only after the acceptance of the other countries 
• Many countries do in general not allow any import of “red listed 

waste”. PCB is red listed. Transit is allowed.
• 5 parties: Notifier (=exporter), Consignee (=importer), Waste generator, 

Transport/Logistic company and recycling / disposal company
• All together are responsible for the intended transportation and have to 

certify correct data on the notification
• Any failure will be considered as illegal transportation. See in the BC.
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Conclusion

• Select carefully the responsible parties / persons (incl. any evt. 
consultant)

• Any failure will cause a damage of your reputation

• Environmental failures weigh more than others

• Repairing mistakes of a cheap staff costs more than a good staff from 
the beginning till the end
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Local facility

Shown on an own presentation!
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Recycling / Disposal Technologies

Overview and evaluation
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What do we need ?

A solution for:

• Liquids
• Capacitors
• Soils and other solid materials
• Empty, but still high contaminated transformers
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Liquids, capacitors, other solid PCB waste I

There are several different technologies available:

• Plasma technology
• Specialized incineration
• Hydrogen technology
• Sodium technology
• Biological technology
• Specialized storage (in most cases the worst solution!)
• ….
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Liquids, capacitors, other solid PCB waste II

Each technology has its special advantages – and disadvantages, and 
they are not everywhere possible (especially the biological) or 
economical.

If you need further information, you will find them at UNEP websites.

All technologies are expensive and you have seriously to consider 
whether you will invest or export.
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Empty transformers I

Let us take this depart from the others as there is an interesting approach.
After drain off there is still about 8 to 10 % of the liquid inside, mainly in the 
wood, paper, between the core sheets and on the interior surface. There are 
several companies (mainly in Europe, US, Canada, Australia) who have 
special technologies for decontaminating these empty transformers. After 
dismantling there is only wood, paper and some liquid left for further 
technologies (like mentioned above). 
Another technology (sodium based) decontaminates transformers on-site for 
further use, but the technology is limited on the initial contamination and makes 
no sense if the transformer itself is in bad conditions. Refilling these treated 
transformers with oil may cause special preparations for the location. You 
remember, the Askarel transformer had been chosen because of the non-
flammability – and oil is generally inflammable!
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Empty transformers II

These decontamination technologies are cheaper than the 
“destruction” technologies for the other PCB waste.

The operation requires trained personnel and controlled processes. 

The area should be prepared for that special treatment and any 
precautions and emergency measures have to be taken.

Have a look on the interior of a transformer…
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Interior of a transformer

©
 M

ic
ha

el
 M

ül
le

r E
nv

iro
nm

en
ta

l C
on

su
lta

nt

Michael Mueller
Environmental Consultant

General considerations 

• All types of PCB recycling / disposal technologies cost investment, will 
have enormous treatment costs. 

• Based on the costs you have to calculate the potential, that means the 
total amount (based on a good and reliable inventory!) is a key figure 
for the decision. E.g. for the transformer decontamination you should 
have a secured quantity of about 1,500 to 2,000 tons of empty 
transformers per year for about 8 to 10 years, from the economical 
aspect. That is about 15,000 tons in total – guaranteed!

• This quantity must come year by year and not 200 tons in the first year, 
another 300 in the next two years and 2,500 later on.
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Phasing out of PCB equipment

An example from “Utopia”
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Example Cement Plant

The cement plant erected by the French in 1968 decided to go for ISO 
14000. The QS-manager (quality and safety) invited the plant 
manager, electrical manager, the production manager and the 
environmental manager for a meeting:

“We have to identify all PCB devices and have to make a planning
for phasing them out!”
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The Plant Manager

What is PCB?
Where is it in?
Why should we do that?
That will cost a lot of money. 
Where is the benefit?
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The Electrical Manager

I never heart the word PCB. Where does it stand for?
(PCB is in Askarel, Pyranol,…..)
We have a lot of transformers and – may be – capacitors with it.
They are all working well.
May be we can replace the liquid in some transformers.
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The Production manager

The production is running 150 %.
We cannot go without any transformer at any time.
Find a way around it.
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The Environmental Manager

PCB is hazardous waste.
PCB is on the red list of the Basel Convention.
There is no facility in our country to take it over.
Looks like heavy work.
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The QS Manager

There is no way around it:
• ISO 14000 is forcing us to consider all kinds of toxic or at least 

hazardous materials at show the ways of replacement and until that we 
have to take special precautions for safety reason.

• Our plant insurance company intends to increase the yearly fees in 
case of existing PCB as accidents cost a lot of money.

• The POPs convention…. (explaining what it is) … and our government 
signed it. A law for PCB is on the way…

“may be you will find some other arguments – welcome…”
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Conclusion 

O.K. – we will phase them out, but not in “one week”.
• Electrical and environmental manager: find out the “volume”
• Electrical manager: look for replacement, may be we can upgrade 

some places where we had some problems in the past (could go until a 
new electrical distribution system with reduced losses!)

• Production manager: look for time windows (e.g. during plant 
inspection, short shut downs,…)

• All: Make a professional schedule and take all precautions which must 
be taken for a safe and smooth project execution
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Who does what? I

• Electrical manager organizes to take samples (advertised by the QS 
manager for safety procedures) at all transformers and looks for all 
capacitors. These people had a special training and checked as well 
whether there are any leakages, the dimensions of each piece and
special circumstances with the location for the replacement activities.
All data are written in a list for each location.

• Environmental manager sends the samples from oil transformers to a 
reliable lab for the PCB check. As he had been trained how to identify 
“Askarel” transformers and capacitors, he marks all of them and 
prepares a list for priority setting (from his point of view).
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Who does what ? II

• The production manager checked the inspection periods and identified 
6 periods within the next 3 years of partial shut downs. He clearly 
marked which parts of the plant and how long.

• The QS manager has been pointed out for the project management. 
He already found a consultant for assistance as there is no experience 
with PCB in the plant and all of the staff lack on time. Together with the 
consultant they looked for the required suppliers. Everything (with the 
PCB) has to be done in close relationship with the local authorities. 
That is one of the major tasks of the consultant. 
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Who does what ? III

• The QS manager and the consultant organized a first meeting with the 
local authorities where they introduced the project. 

• The authorities welcome the project and promised to assist wherever 
required for a good project execution. It is the first project like this in the 
country and therefore all agreed to make a written report on the
individual important steps for future projects.

• The QS manager and the consultant divided the project in individual 
pieces. The consultant will take care of all (directly) PCB activities. 

• The electrical manager takes over everything with the new units. He 
prepares tenders. He already takes into account that the project
duration will be around 3 years and he informs the companies 
accordingly who are invited to tender.
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The consultants work I

• He checked the list from the electrical department for the schedule, leaking 
transformers and the dimensions (incl. total weight and liquid weight). He did 
the same with the list from the QS manager for Askarel and oil transformers. 

• In a meeting with the different managers he draw his planning. There are 5 
transformers leaking. These transformers should be replaced first, independent 
from the shut downs. The second priority is set on the Askarel transformers at 
critical places (where people work around or any other critical circumstances). 
These transformers should be phased out next. The same holds for the 
capacitors.

• 10 oil transformers have a lower PCB contamination (between 50 and 500 
ppm). The transformers are in a good technical condition and appearance. An 
oil change would solve the PCB problem.

• All together agree on a new and final schedule.




