




transpor tation company and three power
distribution companies. 
By February 2009, inventory teams were created
at each company (from the energy sector), and
were trained on the modality of sampling and
supplied with the necessary equipment. A special
inventory form containing infor mation about the
type of equipment, its owner, placement etc., was
filled in for each sample according to the PCB
regulation.
The samples are examined in two stages: At the
first stage, all samples are screened with the help
of the L2000DX Analyzer.
To train personnel in the use of the analyzer and
to ensure the quality of data, a training workshop
took place with the participation of international
experts. Three analytical centers were established
at selected electricity companies and one within
the State Hydrometeorological Service which
were responsible for screening of samples taken
from small consumers and other private
companies. To quantify PCBs in positive

samples, analysis by gas-chromatography was
undertaken by the State Hydrometeorological
Service. 
Inventory of PCBs in other sectors 
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Food processing, construction, light industry,
telecommunication enterprises, water supply and
treatment companies and public institutions
represent the second major group of holders of
potentially PCB-contaminated electrical
equipment. The risk of exposure in these
companies could be much higher than in the
electricity sector, as these entities do not have
trained maintenance or repair staff. 

To identify holders and carry out the inventory,

three trained consultants were equipped with all
necessary tools and automobiles and
accompanied by the territorial energy inspector
during site visits. Samples are taken by the
person responsible for the equipment under the
supervision of the consultant, who fills in the
inventory form, takes pictures and registers the
GPS data of the equipment. The selected samples
are analyzed by the laboratory of the State
Hydrometeorological Service. 
The inventory process is expected to be
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completed by the end of 2011. These activities
were possible due to the financial support from
GEF, Canadian POPs Trust Fund and the
National Ecological Fund of Moldova, which
allocated an amount of US$ 550,000.
Based on the results of the inventory a data base
will be established as well as a National PCBs
Management Plan on the placement of the
equipment containing PCBs or contaminated
with PCBs.

In the period on 25-29 April 2011 in Geneva the
V-th Conference of Parties of the Stockholm
Convention took place, where the results of the
implementation of the convention for a period of
ten years were evaluated, the current situation
was identified and the objectives for the next
period were set up. At this event the
performances of the implementation of the
Convention in Moldova were highly appreciated.
The Republic of Moldova, as one of the first
countries in the world to get significant results in
this field, obtained two awards: the POPs Star
Award for the implementation of the convention
and the Award for the elimination of the PCBs
(PEN Network Award). 
For more information, please contact: 
POPs Sustainable management Office 

Ministry of Environment 
9 Cosmonautilor str. Room 614A
Chisinau, MD2005 
Republic of Moldova; 
Phone: +373 22 226849; Fax: +373 22 226254
e-mail: ibarbarasa@moldovapops.md, 
web page: www.moldovapops.md
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Inventory results from holders outside the electricity sector 

Inspected equipment is then labeled with red
labels for contaminated equipment and green

for PCB free units. 
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Abstract
Republic of Macedonia ratified the Stockholm
Convention on March 19th 2004. National Im-
plementation Plan on reduction and elimination
of POPs was prepared in 2004. To meet the obli-
gations of the Convention, detailed inventory of
POPs chemicals was classified as number one
priority.

In the framework of its cooperation with Central
and Eastern Europe the Swiss Government
represented by the State Secretariat for Economic
Affairs (seco), financed one of the priority
infrastructure projects in the energy and water
sector in Macedonia. Switzerland planed to
pursue its economic cooperation with Macedonia
by the implementation of the «Efficient Energy
Distribution Programme», which was consisted
of the following Components:

� Numeric metering system for active,
reactive energy and power  (Component I)

� Replacement and addition of capacitor
batteries and LV-capacitors in the
distribution system (Component II)

� Assistance on a technical, institutional
and policy level:
• Energy efficiency (Component III)
• Handling of Polychlorinated Biphenyls

(Component IV)
This project part (Component IV) pursued to
remove Polychlorinated Biphenyl (PCB)
contaminated capacitors from the medium and
low voltage network and to provide additional
capacitors batteries and accessories on medium
voltage distribution network of Elektrostopanstvo
na Makedonija (ESM), Macedonia’s only power
utility.

POPs Unit within the Ministry of Environment
and Physical Planning was responsible for
implementation of the Component IV. It was
implemented in the period 2003-2006.

The scope of work included the Project co-
ordination, training, elaboration of an instruction
booklet and assistance during the inventory,
removal, local transports, interim storage,
collection of LV capacitors for export, loading of
Containers, transport and final disposal activities.

The POPs Unit conducted the training and
inventory of PCB stocks and PCB contaminated
equipment. PCB Handbook for safe handling of
the PCB equipment was prepared. 

In total 119 samples were analyzed with
L2000DX analyzer. The analyses with the non-
specific methods showed that the concentration
of chlorine in 27 samples was above 50 ppm. The
samples were either taken or received from
companies which were suspected to contain
equipment or stockpiles contaminated with PCB.

In order to conduct proper identification and
labeling of the inspected electrical equipment
(transformers and capacitors) special labels were
designed and printed.  

For data collection and processing special
software was prepared. The software can produce
reports on the capacitors and transformers,
grouped according to their type, manufacturer,
capacity, distributions, substations, year of
production, leakages, physical appearance, status
of operation, PCB content, quantity in ppm etc. 

Inventory of Capacitors was prepared. Total
number of low voltage capacitors at ESM is 996.
The total number of contaminated capacitors was
494, 150 were suspected due to missing of the
name plate and 352 capacitors did not contain
PCB. 

Inventory of Transformers was prepared. The
total number of low voltage transformers is 1026.
In addition inventory was performed at ESM and
HEPS Mavrovo for high voltage transformers
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and at Rade Koncar for transformers that are for
maintenance.

PCB stock was assessed. The total number of
medium voltage capacitors at ESM was 614. The
total weight of the PCB contaminated stock is
20.929 kg. The total number of low and medium
voltage capacitors at Cement factory is 162. The
total weight of the PCB contaminated stock was
7.731 kg.

Contaminated capacitors from ESM were
transported to Switzerland for incineration in
accordance to the Basel Convention provisions.
(June, 2006)

In the frames of this project the POPs Unit was
also responsible for providing awareness raising
activities for Macedonian stakeholders. For these
purposes, brochures and handbook were
prepared, as well as presenting the project in
media in several occasions. 

Key-words: persistent organic pollutants,
PCBs, inventory, identification, labeling,
temporary storage, transport

Introduction
Republic of Macedonia signed the Stockholm
Convention on 23rd May 2001, and ratified it on
March 19th 2004 (Official Gazette of the
Republic of Macedonia No.17/2004).
Funded from the Global Environment Facility
(GEF) and with the assistance of the United
Nations Industrial Development Organization
(UNIDO), the Ministry of Environment and
Physical Planning prepared the first National
Implementation Plan on reduction and
elimination of POPs in the Republic of
Macedonia in December 2004.
The first part of this document summarizes the
current status in Macedonia with regards to
POPs. This is the baseline inventory. The second
part of the NIP details all the actions which need
to be undertaken in order to meet all the
obligations of the Convention.

Project Background
In the frames of the project supported by the
Swiss Government through SECO (Secretariat
for Economic Affairs) for ESM “Energy
Efficiency Distribution Program” to assist the

Republic of Macedonia to phase-out PCB
equipment (PCB containing low voltage
capacitors) from national electric power company
(Elektro Stopanstvo na Makedonija – ESM). 

For the needs of the project ESM through SECO
engaged Swiss agency ETI-Environmental
Technology International Ltd. 

Complementary to the project for Energy
Efficiency Distribution Program the POPs Unit
within the Ministry of Environment and Physical
Planning was conducting all the phases of the
project, as follows: 

1. Training on PCB identification and
inventory
In cooperation with ETI-Switzerland, the POP’s
Unit organized training for identification and
inventory of the equipment containing PCB,
attended by 40 representatives from the
managerial team and the technical crew of the
ESM and fire fighting brigades.
The first part of the training included:

• Stockholm Convention and the obligations
emerging from the ratification

• Activities of the POP’s Unit 
• History, nature and use of PCB
• Harmful effect of PCB on the environment

and people
• Inventory of the equipment containing

PCB
• Taking samples from capacitors and

transformers
• Security measures that need to be

undertaken when handling equipment
containing PCB

The second part of the training demonstrated:
• Taking samples from concrete and bricks

(basically, there was a demonstration of the
way of the handling the drill, the depth to
which it has to be drilled in order to take a
sample as well as cleaning of the drill bits
with acetone in order to avoid cross-
contamination).

• Training of the representative from the
POPs Unit about the way of analyzing the
samples with the L2000DX analyzer and
the test kits.



2. PCB Manual and PCB Handbook 
For the needs of the training ETI prepared a
manual for inventory and identification, while
the POP’s Unit adapted the same to the needs of
the ESM, translated into Macedonian language
and published it. 
The Manual was updated by ETI in consultation
with the POPs Office into PCB Handbook for
safe handling of the PCB equipment. The
Handbook was translated into Macedonian
language.
The main purpose of the Handbook was to
provide the professionals who are in direct
contact with equipment containing PCBs with
knowledge, data, information, directions and
recommendations for safe handling of the PCB
equipment. The Handbook was promoted during
the Second Training Workshop for safe handling
of PCB equipment in 2006 according to the time
table activities of ESM and ETI.

3. Inventory 
Task teams for inventory were established at each
distribution branch at ESM and they were trained
how to do the inventory of the capacitors and
transformers and for that purpose they were
given the adequate equipment. 
Inventory form for capacitors and transformers
were specially prepared to be filled with relevant
data.
Field teams were also equipped with tree types
of labels defining the status of the equipment
relating to PCB. Thereby, after the completed
identification each piece of equipment was
marked with an adequate label.

- Inventory of Capacitors: Total number of
low voltage capacitors at ESM is 996. The
total number of contaminated capacitors
was 494, 150 were suspected due to
missing of the name plate and 352
capacitors did not contain PCB. 

- Inventory of Transformers: The total
number of low voltage transformers is
1026. In addition inventory was performed
at ESM and HEPS Mavrovo for high
voltage transformers and at Rade Koncar
for transformers that are for maintenance.

- PCB stock was assessed. The total number
of medium voltage capacitors at ESM was
614. The total weight of the PCB
contaminated stock is 20.929 kg. The total
number of low and medium voltage
capacitors at Cement factory is 162. The
total weight of the PCB contaminated
stock was 7.731 kg.

4. Sampling and analysis
The procedure of sampling and analyses was
consisted of:

1. Taking of samples
2. Sampling of Capacitors
3. Sampling of Transformers
4. Sampling of soil, concrete and brick walls
5. Analysing of samples (qualitative and

quantitative)

5. Data collection and processing
For data collection and processing special
software was prepared. 
The software is designed in such a way that it
contains all data from the inventory cardboards
for the capacitors and transformers as well as
place for entering the pictures. Therefore the
software can produce reports on the capacitors
and transformers, grouped according to their
type, manufacturer, capacity, distributions,
substations, year of production, leakages,
physical appearance, status of operation, PCB
content, quantity in ppm etc.
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6. Repackaging and collection of the PCB
equipment from different El.power stations
throughout the country. 

7. Transportation and incineration of PCB
equipment -Contaminated capacitors from ESM
were transported to Switzerland for incineration
in accordance with the Basel Convention
provisions. (June, 2006)

CONCLUSION:
The Cooperation with SECO engaged Swiss
agency ETI-Environmental Technology
International Ltd , was an excellent opportunity
for the country to start with the practical work to
fulfill the obligations toward Stockholm
Convention provisions. 
The experience and know-how gained during the
implementation of the “Energy Efficient
Distribution Programme-Component IV” is of

valuable importance for the POPs Unit to
become capable and well trained to proceed in
the same manner with POPs and other types of
hazardous waste and hazardous chemicals. 
As follow up, the POPs Unit in August, 2006 also
identified, inventoried, packed and transported
more than 4 tones of obsolete stocks of DDT,
Cyclone B and Methyl Bromide and in 2011
additional 8 tones of laboratory chemicals

including DDT were packed and prepared for
transportation, to be disposed in the incineration
plant in an environmentally sound manner.
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