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DRAFT REPORT 

As per Amendment No. 1, Paragraph 3 (b) to the Project "Enabling Activities to Facilitate 

Early Action on the Implementation of the Stockholm Convention on POPs" 

(GF/M CD/02/009). 

The objectives of the Amendment are detailed inventory of PCBs stock and PCB 
contaminated equipment, update of the inventory in context of the NIP, laboratory analysis, 
decontamination treatment options and PCB training related to inventories. 

Summary 

Republic of Macedonia ratified the Stockholm Convention on March 19'" 2004. National 

Implementation Plan on reduction and elimination of POPs was prepared in 2004. To meet 
the obligations of the Convention, detailed inventory of POPs chemicals was classified as 

number one priority, 

Electric Power Company of Macedonia (ESM) for transmission and distribution of electricity 
is the largest owner of PCB Containing Equipment in the country, 

POPs Unit within the Ministry of Environment and Physical Planning conducted the training 

and inventory of PCB stocks and PCB contaminated equipment. PCB Handbook for safe 

handling of the PCB equipment was prepared. 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 on a special inventory forms. 

POPs Unit analyzed 119 samples with L2000DX analyzer. The analyses with the non-specific 
methods showed that the concentration of chlorine in 27 samples was over 50 ppm. The 

samples were either taken or received from companies which were suspected to contain 

equipment or stockpiles contaminated with PCB. 

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 is 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 and at Rade Koncar for transformers that are for maintenance. 



PCB stock was assessed. The total number of medium voltage capacitors at ESM is 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 is 7. 731 kg, 

Contaminated capacitors from ESM will be transported to Switzerland for incineration in 

accordance to the Basel Convention provisions. 

Decontamination of the PCB oil with the sodium reduction technology is considered as the 

most appropriate solution for management of the transformers contaminated with PCBs, 



Project Background 

Republic of Macedonia signed the Stockholm Convention on 23' May 2001, and ratified it on 

March 19' 2004 (Official Gazette of the Repubhc 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 docuinent sumniarizes 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. 

Thirteen major priority areas were identified: 

l. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 
12. 

13. 

Detailed inventory of POPs chemicals 

Establishment of a National POPs Center 

Inventory of "hot spots" 

Preventing uncontrolled waste combustion 

PCB/OCP contaimng waste management 

Preparation of new and amendment of existing legislation 

Monitoring of POPs 

Providing necessary equipment for and training on POPs momtoring 

Public awareness and education 

Evaluation of adverse effects on human health 

Monitoring of POPs bioaccumulation in living organisms 

Measures for the reduction of dioxin and furan emission 

a) Promotion of the use of unleaded fuels 

b) Adoption of principles of BAT (best available techniques in the industry) 

c) Safe handling 

Control of PAHs (In Macedonia large quantities of technical waste (technical 
mixture of HCH isomers) are stored which need to be solved in a proper manner. 

Although HCH is not listed in the Stockholm Convection, it is set as the 13' 

priority in order to find a prompt solution for this waste. ) 

To transform these priorities into activities the second part of the NlP contains seventeen 

action plans. Production, import and export, use, identification, labeling, removal, storage and 

disposal of PCBs and equipment containing PCBs (Annex A, Part II chemicals) being very 
important in meeting the objectives of the NIP, The inventory findings are considered as the 

starting point. 



Stockholm Convention, Annex A: Eliniination — Part Il 

Poly chlorinated biphenyls 

Each Party shall inter alia: 

Make determined efforts to identify, label and remove from use equipment 

containing greater than l0 per cent polychlorinated biphenyls and volumes 

greater than 5 liters; 

Make determined efforts to identify, label and remove from use equipment. 
containing greater than 0. 05 per cent polychlorinated biphenyls and volumes 

greater than 5 liters; 

Endeavor to identify and remove from use equipment coritaining greater than 

0; 005 percent polychlorinated biphenyls and volumes greater than 0. 05 liters; 

Use only in intact and non-leaking equipment and only in areas where the risk 
from environmental release can be minimized and quickly remedied; 

Make determined efforts designed lo lead to environmentally sound waste 

management of liquids containing polychlorinated biphenyls and equipment 

contaminated with polychlori nated biphenyls having a polychlorinated biphenyls 

content above 0, 005 per cent, in accordance with paragraph l of Article 6, as 
soon as possible bul no later than 2028, subj ect to review by the Conference of 
the Parties; 

Provide a report every five years on progress in eliminating polychlorinated 
biphenyls and submit it to the Conference of the Parties pursuant to Article 15 

In the Republic of Macedonia, most of the equipment and the total amount of insulating oils 

are imported, The import of PCB containing waste oils is regulated by permits issued by the 

Ministry of Environment and Physical Planning. The labeling and storage of PCB containing 

equipment is not covered by national legislation yet. 

Preliminary inventory was carried out based on the total amount of equipment in the country, 

the age and the type of equipment. 

Electric Power Company of Macedonia (ESM) for transmission and distribution of electricity 
is the largest owner of PCB Containing Equipment in the country. 

Introduction 

There is on-going project supported from 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 is conducting the training and 

inventory of PCB stocks and PCB contaminated equipment. 

Task team 

Mr. Marin Kocov - MoEPP/POPs Unit - coordinator 

Mr. Aleksandar Mickovski - MoEPP/POPs Unit 

Ms. Suzana Andonova - MoEPP/POPs Unit 

Mr. Antonio Nedelkov - MoEPP/POPs Unit 

Ms. Emilija Cupeva — MoEPP/POPs Unit 
Mr. Filip Angelovski — MoEPP/POPs Unit co-opted from Finiks Software Company 

Ms. Vilma Minovska - ESM - coordinator 
Mr. Velimir Senkov — ESM 
Mr. Zvezdomir Todorov — ESM 
Mr. Urs K. Wagner-ETI — Coordinator 
Mr. Ueli Schneider - ETI 
Mr. Francis de Haas - ETI 

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 

inanagerial team and the technical crew of the ESM and fire fighting brigades (Enclosure 1). 

The first part of the training included: 

~ Stockholm Convention and the obligations emerging from the ratification 

o Activities of the POP's Unit 
~ History, nature and use of PCB 
~ Harmful effect of PCB on the environment and people 
e Inventory of the equipment containing PCB 
e 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 

sainples with the L2000DX analyzer and the test kits, 



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 saine 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 (English version is given in Annex l), The Handbook 

was translated into Macedonian language (Annex 2). 
The main purpose of the Handbook was to provide the professionals who are in direct contact 

with equipment containing PCBs with knowledge, data, informatioii, directions and 

recommendations for safe handling of the PCB equipment. 

The Handbook will be promoted during the Second Training Workshop for safe handling of 
PCB equipment in 2006 according to the time table activities of ESM and ETI. 

Inventory task teams 

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: 
~ digital cameras 
~ labels with identification numbers for capacitors and transformers 

~ labels showing PCB contamination 
~ inventory forms for capacitors and transformers 

~ instruction for the inventory 
~ flash lamps and folding rulers 

Inventory forms 

Inventory form for capacitors contains the following data that have to be filled in: 

~ place for the ordinal numeral previously affixed to the capacitors 

electricity distribution (the name of the city) 
~ data for voltage ratio and name of the substation 

~ name plate (existing or not) 
~ manufacturer and country of origin 
~ type of capacitor 
~ serial number 
~ year of production 
o capacity (kVAr) 
e dimensions 

~ working condition (in use or out of use) 
~ appearance, whether it is proper or not 

~ status of leakage 
~ photo (time and date) 
~ remarks (if there is leakage on the floor, dimensions of oil spot, place from which the 

equipment leaks etc. ) 

Inventory form for transformers contains the following data that have to be filled in; 



~ place for the ordinal numeral previously affixed to the transformer 

~ electricity distribution (name of the city) 
~ data for voltage ratio and name of the substation 

~ naine plate (existing or not) 
~ manufacturer and country of origin 

~ type of transformer 
~ serial number 
~ year of production 
~ voltage ratio (kV) 
~ rating (kVA) 
~ weight of oil (kg) 
~ total weight including oil (kg) 
~ working condition (in use or out of use) 
~ appearance, whether it is proper or not 

~ status of leakage 
~ photo (time and date) 
~ remarks (if there is leakage on the floor, dimensions of oil spot, place from which the 

equipment leaks etc. ) 

Field teams were also equipped with tree types of labels defining the status of the equipment 

relating to PCB. Thereby, after the completed identification every piece of equipment was 

marked with an adequate label. 

Identification of equipment with PCB 

Identification of capacitors 

Identification of capacitors with PCB can be done in two ways; 

1. The manufacturer of the capacitors most frequently places a nameplate on the 

capacitor (Picture 1) on which, besides data on the type, producer, date of production there is 

also information on the dielectric liquid type or with a separate tag (Picture 2) warns that the 

dielectric liquid is hazardous to the environment, that is, that PCBs were used as a dielectric 

liquid. In that case for the identification of the capacitors is not necessary additional 

investigation. 

2, There might be a case when the name plate of the producer is missing from the 

capacitors so it can not be determined through visual check-up whether the capacitor contains 

PCB or not. In that case, the specification froin the producer can be used as aiding device for 

deterinination of the type of the capacitor. They contain pictures and technical data on the 

various types of capacitors and through comparison of the pictures and dimensions from the 

specifications with the appearance and dimensions of the suspected capacitor, it can be 

deterinined which capacitor is in question, and thereby whether the capacitor contains PCB or 

not. In the worst case, if the type of capacitor can not be determined, a sample is taking next. 
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Picture 1: Name plate of producer Picture 2: Tag for hazardousness of 
the dielectric liquid 

Identification of transformers 

Problem in the identification of PCB transformers (Picture 3) is that there is no method of 
externally identifying a PCB type transformer. Experience has shown that numerous 

transformers that were sold as PCB free equipment actually do contain PCB because 

manufacturers and oil suppliers often were not informed about the risks and the potential of 
cross contamination of PCB by using identical cisterns, transport containers, pipe systems and 

fittings for mineral oil and PCBs. Therefore, inany new transformers were unintentionally 

contaminated by PCBs. Some transformers were also contaminated by the user during refills 

or maintenance work. 
Therefore the only way to identify the transformers containing PCB is by taking a sample 

from the oil and analyzing the same. 

Picture 3; Transforiner 
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Sampling and Analysis 

Taking of samples 

Before the taking of samples, the sampling box (Picture 4) is prepared with the necessary 

equipment: glass vials, plastic boxes, equipment for personal protection (gloves, protective 

inasks, protective goggles, absorbent material, acetone etc. ) 

Picture 4: Sampling box 

Sampling of Capacitors 

As this is hermetically closed unit, the only way to test the dielectric liquid is to drill a hole in 

the casing on the top or rather cut the isolator and to take an oil sample by e, g, using a pipette 

(using only once). After this exercise, the capacitor is unusable and as it got damaged, it must 

be stored accordingly (e. g. in an UN-approved steel drum). Therefore, it is advisable to only 

sample capacitors that are already out of service. If there is a series of the same capacitors, it 

is usually sufficient to sample only two devices out of the series. In order to avoid cross- 

contamination, after the drilling, the bit is cleaned with acetone. 

Sampling of Transformers 

In order to prevent the skin from coming into contact with PCB, one-way protective gloves 

must be worn. The eyes must be protected against possible oil splashes by wearing goggle. 
Position of Sam lin 

The sample can be taken by using the drain tap, which usually is at the bottom of the 

transformer. If a transformer has been disconnected from power for over 72 hours, the sample 

should generally be taken from the bottom, as PCB sinks to the lower level because of its 

higher density, Sometimes the gasket gets damaged when the drain tap is opened. It is 

therefore advisable to always have a spare gasket ready. 

Alternatively, transformers can be sampled via the oil filling cap by using a hand pump 
(consider; a new hand pump must be used for each transformer). Oil samples from the 

expansion receptacle cannot always be regarded as representative, because the oil does not 
circulate and thus it is not really mixed. 
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The following steps must be followed when sampling a transformer: 

1. Place a drip tray under the drain tap 

2. Drain off the required amount of oil into the sampling bottle 

3. Carefully retighten the seal 

4. Affixed label on the sainpling vial with the identification number of the 
transformer 

Sampling of Concrete and Brick Walls 

A cordless drill can be used for taking samples. Drills (bits) with a diameter of 20 mm to 22 
rnm should be used to drill holes in the PCB suspected areas. The callected concrete dust 
from the drilling activity forms the sample for the analysis. 

The drilling procedure evaporates dust that must be regarded as contaminated. Consequently, 
the safety precautions during the sampling must be followed strictly and it is essential to 
wear: 

Leather and/or Nitrile gloves 

Safety goggles 
Respiratory mask with a filter for organic vapors and dusts 

Ear protection while drilling 

If samples are taken from a brick wall, cross contamination must be avoided by e. g. cavering 
the floor with plastic liner or industrial carpet. These materials have to be disposed of as 
hazardous waste, too. 

Definin the Extent of the Contaminated Area 

When confronted with a spill, the first step is a visual inspection of the site. In most cases, the 
oily parts can be distinguished visually. Then the extent of the contamination should be 
investigated and the source of spill traced. 

These first impressions have to be verified by a few well-chosen samples. The first sample 
will be taken in the estimated centre to determine whether the spill cantains PCB, If the first 
sample indicates that PCB is involved, the next samples will be taken in order to delimit the 
contaminated area. Not only the expansion of the contamination on the surface is important, 
but also it is essential to know the depth of penetration into the material. The limit for a 
sample to be considered as contaminated is 50 mgjkg, thus, all samples below 50 mg/kg are 
regarded as PCB free. 

In order to save casts, a strategy should be prepared to delimit the contaminated area with a 
small number of samples, This can be done in many ways. The appropriate strategy will be 
determined by the specific situation. A chosen strategy can be adapted or optimized by 
considering the results of an on site analysis of the samples. An example of a visible 
contamination is shown in pictures 5 and 6. If a rather large area can be assumed as being 
PCB free, there is a way to reduce the expenditures for sampling by collecting mixed samples 
to verify the assumption: Instead of taking a number of «single» samples and analyse them 
separately, one sainple with an equal mixture from several sampling spots can be analysed in 



one go. If the result turns out to be well below the limit of 50 mg/kg, it can be assumed that 

all spots are PCB free. If the result shows a contamination around 50 mg/kg or more, the 

source of the contamination has to be located by further single samples. 

, ~k/ 

S~rnple 2 

Picture 5: Draft strategy - horizontally 

Analyzing of the samples 

Picture 6: Draft strategy - vertically 

Analyzing of the samples can be done in two ways: with specific and non-specific methods. 

The specific methods involve the gas-chromatography (GC) and mass spectrometry (MS), 
while the non-specific methods include tests for field screening of PCB, as for example, the 
Clor-N-Oil and Clor-N-Soil test kits as well as the L2000DX field analyzer, 

The POP's Unit received from the ETI the L2000DX analyzer (Picture 7) and the test kits for 
field screening ( Clor-N-Oil and Clor-N-Soi) (Picture 8). 

* 

4 

Picture 7: L2000DX analyzer 
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Picture 8: Test kits for field screening 

The L2000 DX analyzer uses an ion specific electrode to quantify the chlorine concentration. 
The usable measurement range for oil and soil is 2 to 2000 ppm and 10 ppb to 2000 ppm for 
water, while the test kits with a colorimetric reaction. 
Nevertheless, it has to be considered that these methods test for the presence of chlorine in the 

sample being examined. As a result, other chlorinated compounds, which can be part of the 

sample, could cause false positive results because the analysis method reads all chlorinated 
compounds as PCBs. False negative results are not possible, because if no chlorine is present, 
PCBs cannot be present, either. 

Thus, if a screening test shows a negative result (PCB below 50 ppm), it is true in any case, so 
there is no need of verification by another method. 

If a test kit shows a positive screening result (PCB & 50 ppm), verification by gas 
chromatography is always necessary. 

In this case, the sample for gas chromatography analysis is to be kept and forwarded to the 

appropriate laboratory. 

If results of a GC analysis show a significantly lower result than the screening tests, there is 

no reason to be alarmed. The tests are standardized for Aroclor 1242 with chlorine content of 
42 %. Analyses with higher chlorinated PCB samples (e. g. Aroclor 1260 with chlorine 
content of 60 %) consequently show a higher result than the true PCB content. Thus, the 

screening tests are always on the safe side, 

In order to identify the equipment containing PCB, the POPs Unit visited many owners of 
equipment potentially containing PCB and took samples from the same. The companies that 
were visited were the following: Rade Koncar-Production and maintenance of transformers; 
ESM- Transmission and distribution of electricity; MZT- Factory for gray and nodular cast 
iron and Al-Si alloys, TEPS (thermo power station) Bitola, TEPS Oslomej and HEPS (hydro 
power station) Mavrovo - Production of electricity; Pelagonija - Construction company. 

Samples were taken froin transformers and hydraulic oils from the equipment as well as oil 
from the stored supplies and the same were analyzed with the L2000DX analyzer and the test 
kits. 
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Results 

The transformers were grouped according to their type, manufacturer and date of production. 

Spills were detected at 181 transformers. The procedure for taking samples requires 
transformer to be shot down due to safety measures and in addition a special permit from the 

distribution branch. One day notice in advance is requested by the end users for the cut off of 
the electricity supply. This is very complicated and delicate issue. Therefore samples were 

taken only from transformers that were in vicinity of public enterprises (schools, hospitals 
etc. ) suspected of contamination. 

POPs Unit analyzed 119 samples with L2000DX analyzer. The analyses with the non-specific 
methods showed that the concentration of chlorine in 27 samples was over 50 ppm. The 
samples were either taken or received from companies which were suspected to contain 

equipment or stockpiles contaminated with PCB. 

ESM-Electric Power Company of Macedonia 
~ 75 samples were submitted by ESM to be analyzed by the POPs Unit: 
~ From 24 oil samples of low voltage transformers 11 samples had concentration over 

50 ppm. 
~ No PCB concentration over 50 ppm was detected in 10 oil samples of high voltage 

transformers. 
~ One out of 3 transformer oil samples taken in the technical unit had PCB 

concentration over 50 ppm. Within the frameworks of the technical unit the oil quality 
is analyzed in order to be used as an insulator and cooling fluid in the transformers. 
This procedure contributes to cross-contamination if the oil that is used for 
transformer refilling has PCB concentration over 50 ppm. Also the laboratory 

equipment can be contaminated if the pre-analysis on PCB presence in the oil is not 

performed before the start of the procedure. 
~ There was no PCB concentration over 50 ppm detected in 3 samples of the used 

transformer oil stored in cisterns, 
~ There was no PCB concentration over 50 ppm detected in llsamples of used oil 

(planned to be purchased). 
~ PCB concentration above 50 ppm was detected in 7 samples from 24 used oil samples 

in drums. 

TEPS OSLOMEJ-Production of electricity 
~ Six samples of transformer and hydraulic oil were taken in TEPS Oslomej. 

Transformer oil, oil taken in mill and pumps had chlorine concentration above 50 
ppin. 

HEPS MAVROVO-Production of electricity 
~ Ten samples of transformer and hydraulic oil from HEPS Mavrovo were taken. 

Chlorine concentration beyond 50 ppm was not detected. 

TEPS BITOLA-Production of electricity 
~ Seven samples of transformer and hydraulic oil from TEPS Bitola were taken. 

Chlorine concentration beyond 50 ppm was not detected. 
RADE KONCAR- Transformer production and maintenance 
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~ Fourteen samples of oil taken of the serviced transformers were analyzed, Only one 

samples contained chlorine concentration above 50 ppm, 
PELAGONI JA-Construction company 

~ Two out of three hydraulic oil samples taken from the bulldozers in had chlorine 
concentration above 50 pprn. 

MZT - Metal working company - Foundry for gray, nodular cast iron and Al-Si alloys 
~ The chlorine concentration in the oil sample taken in the foundry had chlorine 

concentration above 50 pprn. 
EMO-Electrical industry and engineering 

~ Two transformer oil samples taken in EMO did not show chlorine concentration above 
50 ppm. 

MZT - Metalworking company — Factory for brakes 
~ One sample was taken from cutting oil-erozol and the chlorine concentration above 50 

ppm was detected. 

The results are presented in enclosure 2. 

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. 
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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 pprn etc. The 
software is a significant tool when preparing a strategy for identification and elimination of 
the equipment containing PCB. PCB database should not only be considered as a way to store 

all gathered information, but also as a tool, which will be continually updated, assessed and 

adapted, until the last PCB containing device is eliminated. 

Inventory of PCB contaminated equipment 

Inventory of Capacitors 

In total, 15 distribution branches from 15 cities declared that have low voltage capacitors 
contaminated with PCB. All substations at each distribution branch were visited by the ESM 
field teams. The inventory form for the capacitors was used to collect data. Labels were 

affixed and pictures were taken for each capacitor. Collected data were entered into the 

software and processed. 

Total number of low voltage capacitors at ESM is 996. The total number of contaminated 

capacitors is 494, 150 were suspected due to missing of the name plate and 352 capacitors did 

not contain PCB. The pictures from the suspected capacitors were compared with the pictures 
and technical data from the specifications of the producers which enabled definition of the 

type and thereby the content of PCB in these suspected capacitors, 

Inventory of the capacitors is presented in Annex 3. 

Inventory of Transformers 

Data were collected from 18 distribution branches from 18 cities. All substations at each 
distribution branch were visited by the ESM field teams and labels were affixed and pictures 
were taken for each transformer. The inventory form for the transformer was used to collect 
data. Collected data was entered into the software and processed. 
The total number of low voltage transformers is 1026, 
Inventory of the low voltage transformers is presented in Annex 4. 
In addition inventory was perforined at ESM and HEPS Mavrovo for high voltage 
transformers and at Rade Koncar for transformers that are for maintenance. 

Name 

TS Sko 'e 1 TR 1 

Company* 

ESM 

Manufacturer 

Rade Koncar no data 

Type Year of 
production 

1961 
TS Skop'e 1 TR 2 ESM Minel no data 1980 
TS Sko 'e1 TR3 
TS Sko 'e 1 TR4 

ESM 
ESM 

Rade Koncar no data 

Rade Konlar no data 
1966 
1971 

TS Sko 'e1 TR5 ESM Elin no data 1965 
TSSko 'e2TR1 
TSSko 'e2 TR 2 
TSSko 'e4 TR 1 

ESM 
ESM 
ESM 

Rade Koncar no data 
Minel no data 

Rade Koncar no data 

1975 
1980 
1977 



TS Skopje 4 TR 2 
TS Sko 'e 4TR 2 
VRBEN BLOCK A 

RAVEN BLOCK B 
VRUTOK TR 220 
VRUTOK BLOCK C 
VRUTOK BLOCK B 
VRUTQK TR 35-10 
Macedonian Railwa s 
Veles 
Prile 

Trebinje 
Sveti Nikole 

Monte Ne ro 

Trebin e 
Monte Ne ro 

TR GRANIT 472567 
Monte Ne ro 75206 

ESM 
ESM 

HEPS Mavrovo 

HEPS Mavrovo 

HEPS Mavrovo 

HEPS Mavrovo 

HEPS Mavrovo 

HEPS Mavrovo 

Rade Koncar 
Rade Koncar 

Rade Koncar 
Rade Koncar 
Rade Koncar 

Rade Koncar 
Rade Koncar 
Rade Koncar 
Rade Koncar 
Rade Koncar 

Rade Koncar 

Rade Koncar 
Rade Koncar 

Rade Koncar 

Siemens 
Rade Koncar 

Rade Koncar 

Siemens 
Ener oinvest 

no data 
Rade Koncar 

Ener oinvest 

Minel 

Minel 

Rade Koncar 

no data 
no data 

no data 

no data 
no data 
TN 8000-30 
TN 8000-30 
2KFRM 18435/220E 
TOV 42000-123 
TV 50000-110 
TR a KOU 903/30 
ERT 7500/110-27. 5 
no data 
3TBN-100-12/F/S 
PT 630/10-0. 4 
T P-7613-8 
TP 636-1000 
Tn 250-12 
T3-8002 
no data 

no data 

1979 
1979 
1958 
1958 
1971 
1962 
'I 957 

no data 
1981 

no data 
1983 

no data 

no data 
1976 
1966 
1982 

no data 
no data 

Glassworks 
ZTO 

Rade Koncar 
Rade Koncar 

Locomotive transformer Rade Koncar 

Locomotive transformer Rade Koncar 

Minel 

no data 

no data 
no data 

T-630 
KNA 55317 
no data 
no data 

no data 

no data 

no data 
no data 

PCB stock 

The Government of Norway provided a grant to the Government of Macedonia for 
replacement of all medium voltage capacitors at ESM, The total number of medium voltage 
capacitors is 614. The total weight of the PCB contaminated stock is 20, 929 kg, The 
specification of the inedium voltage capacitors that have been replaced through the 

Norwegian project is given in enclosure 3. 
Negotiations are taking place between the Swiss and Norwegian Governments for the medium 

voltage capacitors to be included in the same shipinent for incineration. 

POPs Unit was provided by ESM with samples of transformer oil stored in 1. 000 kg 
containers. The samples were analyzed with test kits Clor-N-Oil, Seven samples showed 

concentration higher than 50 ppm totaling 7. 000 kg. 

Cement factory — Usje — "TITAN" — Skopje replaced 162 low and medium voltage capacitors, 
The total weight of the PCB contaminated stock is 7. 731 kg. The list of the capacitors is given 
in enclosure 4. The company is considering incineration of everything. 

Decontamination Treatment Options 

Disposal sol uti o&i 

The project "Energy Efficiency Distribution Program" foresees collection, temporary storage 
and disposal of the capacitors that contain PCBs. The PCB capacitors mill be transported and 
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temporary stored in the warehouse which meets all standards for safe and environmentally 

sound waste storage. Afterwards, the waste (contaminated capacitors) will be transported to 
Switzerland for incineration in accordance to the Basel Convention provisions. 

Incineration is the most widely available and used technology for PCB destruction. 

Because of the cost-factor of incineration and its non-availability in many countries, 
alternative technologies are widely used. Some of those technologies have the advantage not 

only of lower cost, but also of being able to treat economically much lower volumes of waste 

material 

Although oil decontamination can be achieved with technologies allowing comp1ete 
destruction of PCBs, the carcass of transformers and capacitors can present problems because 

of the presence of a small amount of porous, organic materials which are costly to treat to 

obtain complete decontamination. 

The disposal costs highly depend on the fact whether environmentally and legally sound 

treatments are available within Macedonia in the future, or if the wastes have to be exported 
for final disposal. In the second case, shipment costs for the hazardous wastes would have to 

be considered as an important budget factor 

New technologies make it basically possible to decontaminate transformers in (mobile) 
installations in Macedonia and to e. g. only export oil with a concentration of ) 500 mg/kg for 
disposal. 

Decontamination options 

Decontamination of the PCB oil with the sodium reduction technology is considered as the 

most appropriate solution for management of the transformers containing/contaminated with 

PCBs, 
The proposed technology involves mixing of nietallic sodium with heated transformer oil of 
paraffinic white oil, This causes the sodium to melt under oxygen- and water — free conditions 

and, after processing in a dispersing unit, to form a globule/particle with a diameter of 
approximately 5-10 pm, This small particle size results in a high surface area, thereby 

increasing the reactivity of the available sodiuin when mixed with the waste material. 

Generally, the operation temperature varies from 100 C to 160'C, depending on the 

compound being destroyed, with temperatures of 130'C to 140 C being more typical. This 

relatively low temperature of operation provides an important safety feature for application of 
the technology, since the rate of reaction can be quickly reduced in an emergency by 
removing the applied heat and cooling the treatment vessel. 
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sodium 
. solluoi, disperaio 

decoiitainlnated 
oil 

disperiing iiil . 

The technology offers several advantages for the destruction of organic compounds. 
These advantages include: 

The technology is applied at relatively low temperatures, generally ranging from 
100'C to approximately 160'C, depending on the chemical being destroyed. 
The technology operates at atmospheric pressure. No excess pressure must be applied 
to maintain operating conditions, This lack of excess pressure provides an important 

safety feature to prevent a release of waste in the event of an emergency. 
The rate of reaction (and, hence, the rate of exothermic heat generated by the reaction) 
can be controlled by the rate at which the waste is added to the sodium dispersion, or 
vice versa. In an emergency, the reaction can be quickly halted by ceasing the addition 

of sodium dispersion, removing the applied heat, and flushing the outside of the 

reactor with cooling water. 

Strong enthalpies of formation preclude a reversal of the reaction once the original 

chemical has been degraded. 

Reagents used to operate the technology are relatively inexpensive, 

The reagents used in the technology are not corrosive to metal, allowing construction 

of large-scale reaction vessels with common materials, This lack of corrosion also 

provides for a longer life for valves, fittings, gaskets, etc. , thereby improving the long- 

terin safety associated with the reactor. 
No process gases require recycling, thereby eliminating an often difficult and 

expensive process. 
Reactions occur in batch mode in a closed vessel, allowing all analyses to be 
completed to verify destruction prior to the release of by-products. 
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Foreword 

POPs Unit, Ministry of Environment and Physical Planning 

This handbook is intended for the staff that professionally handles equipment and products suspected to 
contain or containing PCBs, management team of the companies and POPs Unit responsible for 
coordination of the national actions. 

The Republic of Macedonia has joined the international action on POPs control, reduction and elimination 
in 2001 signing the Stockholm Convention on POPs. One year later the project on preparation of the 
preliminary POPs inventory, national priorities identification and action plans definition, established a 
basis for further activities on PCBs phase-out. The final project output was creation of a strategic 
docinnent, National Implementation Plan on Reduction and Elimination of POPs. One of the adopted 
priorities is the preparation of the detailed POPs inventories. The project «Efficient Energy Distribution», 
financed by seco, Switzerland, is an excellent opportunity to establish a comprehensive database of 
equipment containing PCBs in the largest electricity producer in the Republic of Macedonia. 

This handbook is part of the overall campaign on environmentally sound management of the PCB 
containing electrical equipment during all stages of its life cycle, The detailed information on POPs and 
PCBs influence on humans, international and national acts dealing with POPs issue, sampling and 

analysing procedures and other items connected with sound PCB management give the reader the 
opportunity to learn how to protect himself and the environment from harmful PCB impacts. 

POPs Unit 

State Secretariat of Economy (seco) 

Based on the Agreement between the Swiss Federal Council and the Macedonian Government concerning 
Technical and Financial Co-operation, signed on 26 October 1999, the State Secretariat for Economic 
Affairs (seco) is providing financial support to the «Efficient Energy Distribution Programme», which 

aims at a more efficient, stable and environmentally friendly energy distribution network in Macedonia. 
The Programme encompasses the replacement and supply of LV capacitors and MV capacitor banks and 

the establishment of an energy metering system. In an additional environmental project component the 
environmentally sound management of Polychlorinated Biphenyls (PCBs) is ensured. This endeavour 

targets the safe handling and disposal of contaminated equipment within the Programme, but shall in 

addition provide a sound know-how basis for the future safe and sustainable management of PCBs in 
Macedonia. 

The present Handbook on PCBs in Electrical Equipment was developed particularly for the Macedonian 

POPs Unit and its activities with regard to PCBs. The Handbook provides assistance from identification to 
maintenance of respective equipment, phase-out of contaminated installations as well as transport, interim 

storage and final disposal of PCB containing materials or wastes. Furthermore, safety aspects and 

emergency actions form an integral and essential part of the document. 

Macedonia ratified the Stockholm Convention on Persistant Organic Pollutants on 27 May 2004, which 

includes the ban of PCBs, In the same year, the Ministry of Environment and Physical Planning published 

the «National Implementation Plan on Reduction &, Elimination of POPs in the Republic of Macedonia». 
The Handbook will therefore be a valuable instrument to support Macedonia's strong commitment to 
fulfil its obligations in the framework of the Convention. 

seco 

PCB Management Handbook POPs Unit - August 2005 



1. 1 

1. 2 

1. 3 

1. 4 

International Conventions and Laws 

Basel Convention 

Stockholm Convention. 

Rotterdam Convention (PIC Convention) . . 
National Laws of the Republic of Macedonia (by 2005) 

. 7 

„„8 
9 

2. 1 

2. 2 

2, 3 

2. 4 

General Information and Hazard Potential of PCBs 
POPs and PCBs, . . . . . . . . 
Definition and History of PCBs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . „„ 

Application and Remobilisation . 
Impact of PCBs on the Human Health and the Environment. 

11 

. . . , 1 1 

. . . . 1 3 

15 

3 
3. 1 

3. 2 

3, 3 

3. 3. 1 

3. 3. 2 

3. 3. 3 

3. 3. 4 
3. 3, 5 

3. 3. 6 
3. 3. 7 

3. 4 
3. 4. 1 

3. 4. 2 

3, 4. 3 
3. 5 

3. 6 

3. 7  I. I. I 
3. 7, 3 
3. 7. 4 

Identification and Monitoring 

Inventory. 

Visual Checks to Determine the PCB Content 

Transformers. 

Capacitors . 
Sampling of Transformers, Capacitors and Construction Materials . 

Preparation of Sampling 

General Sampling Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . „, . . . „„. „„, 
Sampling of Capacitors. 

Sampling of Cooling Fluids „ 

Sampling of Transformers 

Satnpling of Concrete and Brick Walls. 

Sampling of Soil 

Screening Test Kits and Laboratory Analysis. 

PCB Screening Test Kits . 

Analysis by Gas Chromatography (GC) . 
Analysis Proceedings. 

Database. 

Labelling of Equipment 

Site Monitoring. , „ 

Land Register of Areas with Possible PCB Contamination, . 
Risk Assessment 

Analysis . 
Extent of Contanunation. 

17 
. . . . . . . 1 8 

. . . . . . 1 8 

. . . „, 19 
21 

21 „. „„23 
23 
24 
25 

. . . . . . 26 
29 „„„30 

. . . . . . 30 
. . . . . . . 3 1 

32 

34 „„, 36 
36 

. . . . 36 

. „„37 
37 

4 

4. 1 

4. 1, 1 

4. 1, 2 

4. 1. 3 

4, 1, 4 
4. 1. 5 

4. 1, 6 
4. 1. 7 

4. 2 

4, 2, 1 

4. 2. 2 

4, 2. 3 

4. 3 

PCB Management 

PCB Management Plan. 

Designation of a PCB Responsible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . „„„„„„„ 

Training and Instruction of Staff. 
Inventory „ 

PCB Land Register „ 

Maintenance Plan. 

Spill Prevention, Control and Countermeasure Plan (SPCC Plan) 

Disposal Plan, 

Spill Prevention, Control and Countermeasure Plan (SPCC Plan) 

Prevention. 

Control „ 

Countermeasure . „„ 

Priorities for Disposal 

. . . . . 38 

. „„38 
38 

. . . . . 38 
38 

38 
, . . . 39 
. . . . . 39 

39 
. 39 

. . 39 „„. 40 
. 40 

PCB Management Handbook POPs Unit - August 2005 



5 

5. 1 

5, 2 

5. 2. 1 

5. 2. 2 

5, 2, 3 

5. 2. 4 
5. 2. 5 

5, 2, 6 

5. 2. 7 

5. 3 

5. 4 

Maintenance of PCS Containing Equipment 

Best Working Practices. 

Maintenance of PCB Containing Transformers. 

Visual Checks . . . . . . „„. „. . . . . . . . „„, . . . . . „. . . . . „, . . . . . . „„. . „„„„„ 

Leaks of Transformers, 

Oil Level of Transformers . 
Temperature Gauge. . . . . . . . . . . . . . . . . . . . . . . . . „„. . . . . . . . . . . . . . . . . . . . . . . . . . 
Pressure-Vacuum Gauge. 

Corrosion on Tank and Radiator Fins. 
Performance Tests„ 
Maintenance of PCB Containing Capacitors . 
Substitute Fluids . 

. . . „41 

. „. . 41 

. . . . , 41 

. 41 

. „„44 

. . . . . 44 

, . . . . 44 

. . . . . 44 

. . . . . 45 

, . . . . 45 

6 

6. 1 

6. 1, 1 

6. 1. 2 

6. 1. 3 

6, 2 
6. 3 

Safety 

Exposure to PCBs 

Skin, 

Respiration. 

Stomach and intestine . . . . . . . . . . „„. . . . . . . . . . . . „ 

Personal Protective Equipment (PPE). 
Protection of the Enviromnent. 

. . . . 47 

. 47 

. . . . 47 

. . . . 47 „. , 48 

. 49 

7 

7. 1 

7. 2 
7. 2. 1 

7, 2, 2 

7. 3 
7. 4 
7. 4, 1 

7. 4. 2 

7. 4. 3 

7. 4. 4 
7. 5 

, ~ 7. 5. 1 

8. 1 

8. 2 

8. 2. 1 

8. 2. 2 

8. 3 

Emergency Actions and Clean Up 

Emergency Actions for Cold Incidents, 

Emergency Actions for Hot Incidents. 

Incident Caused by an Internal Failure . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fires 

First Aid in Case of Contact with PCB. 
Clean Up after Incidents . 

Assessment of an Incident 

Decontamination Methods. 

Protection of Workers and Enviromnent. . 
Disposal 

Check of Clean Up (Monitoring) . 
Tolerable Remaining Contanunation after a Clean-up 

Phase Out 

Phase Out of Transformers 

Phase Out of Capacitors. 

Preparation. 

Dismantling. . . . . . . . , „„„, „. . . , , 

Phase Out of Other Equiptnent . 

. . 50 

. . . . . 5 1 

51 „„. 53 

. . . . . 53 

. . 53 „. „54 
55 

. . . . 55 „„, 55 

. . . . . 55 

. . . . . 56 

. . . . . 57 

. . . , . 57 

. . . . . 58 

. „. . 58 

9 
9. 1 

9. 2 

9. 3 
9. 3. 1 

9, 4 

Pacldng 

Packing According to ADR. 
Summary of Possible containers for PCB Transports, 

Labelling of the Packaging 

Labelling for Storage or Transport, 

Handling of Packed Waste 

59 

60 

, „61 
, . . . . 62 

. „. . 63 

PCB Management Handbook POPs Unit - August 2005 



10 
10. 1 

10, 2 

Temporary Storage 

Temporary Storage on Site . . . 
Central Storage Platform. . . . . . 65 

11 
11. 1 

1 1. 2 

1 1, 2. 1 

1 1. 2. 2 

1 1, 3 
1 1. 4 
1 1. 5 

1 1, 5. 1 

11. 5. 2 

Transport 
International Regulations for the Transport of Hazardous Goods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

ADR (European Agreement concerning the International Carriage of Dangerous Goods by Road), . . . . . , . . . . , 67 

Obligation of Main Actors „„„„„„„„„„„„„„„„„„„„„„. . . 67 
Documentation, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 

National Transports within Macedonia. „. . . . . . . . , . „. . „„„. „. . . . . , . . „. . . . . , . . . . „. 68 

Transboundary Movement of Hazardous Waste„„„„. „„. „. . . . . „. . . „. . . . „. . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 

Loading and Safety Check Before Transport Takes Place . . . , . . . „„„„„„„„. . . . , . . . . . . . . . . . . . . . . . . . . . , . . . . , . . . . , . . . . , . . . . . . 70 
Loading of a Truck for Local Transports. ~ --" „„„„„„„. „„„„„. „„„„„„„„„„„70 
Loading of 20' Box Containers for International Transport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 

12 

12. 1 

12. 2 
12. 3 

12, 3, 1 

12. 3. 2 

12. 3. 3 

12. 4 
12. 4. 1 

12, 4, 2 

12. 4. 3 

12. 4. 4 

12, 4, 5 

12. 4. 6 
12. 4. 7 

Disposal 

Abstract 

Situation in Macedonia in 2004 

Overview Decontanunation Methods 

De chlorination 

LTR Technology, 

Retro filling. 

Disposal Methods . . . . . . . . . . . . „. . . , . „„„„„„„ 

High Temperature Incineration, 

Incineration in Cement Kilns . 

Underground Landfill 

Plasma Arc. . . . . „„„„„„, 
In Situ Vitrification. 

Bioremediation. . 

Emerging Technologies 

72 „„„, 73 

. . . . . . . 73 

, . . . „. 73 

. . . . . . . 74 

. . . . , . . 74 

. . . . . . . 75 

. . . . . . 75 „„„, 76 

. . . . . . . 76 
76 

, . . . . , . 76 
76 

. . . . . . . 76 

13 Glossary. 77 

14. 1 

14. 2 

14, 3 

14. 4 
14. 5 

14, 6 
14. 7 

14. 8 

14, 9 
14. 10 
14. 11 

Artaexes 

Contacts . 
PCB Treatment and PCB Disposal Companies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 
Information in the Interne. 

Emergency Response Plan for Cold Incidents „ 

Emergency Response Plan for Hot Incidents. 

Best Working Practices. 

First Aid in Case of Contact with PCBs. . . . . . . . . . , . . . . . . . „, . „„„„„„„„„„„„„„„. . . , . 
Shipment of PCB Samples: Packing and Labelling 

Movement Document for the transboundary movement of hazardous waste . . . . . 
Notification Document for transboundary movement of hazardous waste „„. . . . . 
Dangerous Goods'Declaration and Container Packing Certificate 

. . . . 79 

. . . . 80 
. 82 

. . . . 83 „, . 84 

. 85 

. . . . 86 „. , 87 

. . . . 88 

. . . . 90 
92 

PC8 Management Handbook POPs Unit - August 2005 



I International Conventions and Laws 

Three international conventions regulate the management of dangerous chemicals and hazardous 
wastes. The SBC (Secretariat of Basel Convention) as well as the secretariat of the Rotterdam 
Convention are located in Geneva (and FAO in Rome), which allows them to operate together 
&om one base. At the COP-1 meeting in May 2005 in Punta-del-Este in Uruguay, it will be 
decided if also the POPs Secretariat remains in Geneva. 

The Basel Convention controls the transboundary movement of hazardous wastes and 

their disposal 

The Stockholm Convention regulates the prohibition of Persistent Organic Pollutants 

(POPs) 
The Rotterdam Convention regulates the trade with toxic pesticides and other hazardous 
chemicals (PIC — Prior Informed Consent procedure) 

1. 1 Basel Convention 

In 1989, the Basel Convention was adopted to improve monitoring of the transboundary 
movements of hazardous wastes. As of February 2005, 163 states have ratified the Basel 
Convention. Switzerland was actively involved in developing this UN Convention, and today is 
still strongly committed to spreading environmentally sound methods for waste management 

around the world. It supports training centres and promotes technology transfer. 

Secretariat of the Bagel Convention 

steat' oe lmaalous 

United Nations Environment Programme 

The Basel Convention has the following key objectives: 

C~~ t~~ v 

~ QS't" 

t2&EP 

To reduce transboundary movements of hazardous wastes to a minimum consistent with 

their environmentally sound management. 

To dispose of hazardous wastes as closely as possible to their source of generation. 

To minimise the generation of hazardous wastes in terms of quantity and hazardousness. 

Prohibition of an export of hazardous waste to developing countries that do not have 

suitable disposal technologies. 

The Basel Convention has set up a very strict operational control system, based on the prior 
written notification procedure. The procedure for the notification of transboundary movements of 
hazardous wastes or other wastes can take place only upon prior written notification to the 

competent authorities of states of export, import and transit (if appropriate), and upon consent 

from these authorities permitting the transboundary movement of waste (see also chapter 11. 4). 

Any transboundary movement of hazardous wastes or other wastes carried out in contravention 

of notification system is considered illegal traffic. 
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1. 2 Stockholm Convention 

This Convention regulating the prohibition of - so far - 12 toxic chemicals called the POPs 
(Persistent Organic Pollutants) was signed in Stockholm in May 2001 by 90 states. 

The Convention came into force on 17 May 2004; 90 days after the 50'" inember country had 

ratified it, Macedonia ratified the POPs Convention on 27 May 2004. 151 countries have signed 
the Convention as of February 2005. 

The initial twelve POPs are Aldrin, Chlordane, DDT, Dieldrin, Endrin, Heptachlor, Hexachloro- 
benzene, Mirex, Toxaphene, Polychlorinated Biphenyls as well as Dioxins and Furans 
(unintentionally formed by-products as a result of incoinplete combustion or chemical reactions). 
More chemicals are expected to be added to the Convention. 

POPs are still being produced, distributed and used in some developing and transition countries 
and they accumulate in industrial sites. They are persistent and transported through air — by 
evaporating and re-condensing, the so-called «global distillation» — &om warm areas near the 

equator to the poles or colder regions. 

POPs can be found in every part of the world. At risk are people in developing countries working 
with these chemicals or being exposed to POPs in use. This includes agricultural production and 

the use of pesticides, prevention measures to fight inalaria by means of DDT or manufacturing 

processes in the industrial field. However, people are also exposed to POPs in developed 
coimtries, such as e. g. PCB in old sealants or in the food chain. 

The harm that POPs cause to people, animals, and the environment are difficult to estimate. 
POPs are certainly carcinogenic and it is assumed that they affect the genetic make-up as well as 
the immune and nervous system. For these reasons and due to the persistence of the chemicals, 
the Convention provides precautionary measures. 

The contracting parties to the Stockholm Convention must take the following measures: 

Production, use, import, and export of the twelve most dangerous POPs shall be 
eliminated or restricted, respectively. For DDT a special regulation has been stipulated, as 
this product is used in developing countries to fight malaria. 

When constructing new plants/installations, measures shall be taken to rninimise a 

possible production of POPs. 

Stockpiles and wastes that are contaminated with POPs shall be recorded in an inventory 

and disposed of in an environmentally sound manner. 

The use of PCB containing devices is still permitted until 2025, under the conation that 

certain safety precautions and conditions are fulfilled. 

By the year 2028, however, all PCB equipment shall be disposed of in an 

environmentally sound manner. 

1. 3 Rotterdam Convention (PIC Convention) 

Toxic pesticides and other hazardous chemicals kill or seriously sicken thousands of people 
every year. They also poison the natural environment and damage many wild animal species. 
Governments started to address this problem in the 1980s by establishing a voluntary Prior 
Informed Consent procedure. PIC required exporters trading in a list of hazardous substances to 
obtain the prior informed consent of importers before proceeding with the trade. 
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In 1998, governments decided to strengthen the procedure by adopting the Rotterdam 
Convention, which makes PIC legally binding. The Convention establishes a first line of defence 

by giving importing countries the tools and information they need to identify potential hazards 

and exclude chemicals they cannot manage safely. 

If a country agrees to import chemicals, the Convention promotes their safe use through labelling 
standards, technical assistance, and other forms of support. It also ensures that exporters comply 
with the requirements. 

The Rotterdam Convention entered into force on 24 February 2004. The contracting parties take 
measures to: 

establish an official notification procedure, i. e. to inform the importing country that an 

export of a chemical figuring on the PIC list will take place, before the first shipment. 

inform the importing country that an export of a chemical that is banned or severely 
restricted for use within its territory will take place, before the first shipment. 

inform other countries of each national ban or severe restriction of a chemical. 

1. 4. National Laws of the Republic of Macedonia (by 2005) 

The context of the Macedonian environmental policy has evolved significantly over the past 
decade, through initiatives for improving the legislative and regulatory &amework and by 
harmonizing it with the legishtion of the European Union. 
Several on-going projects such as the Second National Environmental Plan, the National Waste 
Management Plan, and the National Implementation Plan on POPs will further strengthen the 
environmental policy. 

The environmental legislative framework of Republic of Macedonia is based on the Constitution 
Law, which determines the protection of the environment as a basic principle (Article 8). 
Father, the national environmental legal &amework is developed through the Law on the 
Environment. It contains all environmental issues, which are characteristic for a modern 

European Environmental Protection Act. It stipulates the main principles, while legal and 

technical details are elaborated in secondary legislation. 

The La~ on 8'aste Management focuses on the institutionalisation of instruments supporting the 

sustainable development by promoting the rational use of natural resources and preventing and 

eliminating the dangers to human health and the environment &om wastes. 
This Law focuses on waste and on the modalities of the management, disposal, collection and 

recycling thereof, as well as on the obligations of the generators and holders of waste. It is an 

obligation that all necessary measures for processing or disposal of waste be undertaken without 

endangering human health and without damaging the environment. 
The Law also stipulates an obligation for recording and reporting all phases of waste 
management. It contains separate parts concerning hazardous wastes, import, export and transit 

of wastes, land filling, incineration and special waste streams including waste oils, PCBs, end of 
the life-vehicles (ELVs), waste electric and electronic equipment (WEEE), etc. 

The above-mentioned law belongs to a framework of environmental laws stating main 

regulations and objectives, while leaving aspects that are more technical to the sub-legislation. A 
number of regulations in the field of waste have been prepared (Regulation on Hazardous Waste, 
Regulation on identification, recording and reporting on waste, Regulation on phasing out PCBs, 
Regulation of management of waste oils). They will be assessed by the relevant stakeholders 

before their official adoption. 
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For the implementation of the project, also the following laws have to be considered: 

Law on protection and promoting of environment and nature 

(OG RM 69/96, 13/99, 41/00, 45/02) 

Law on waste (OG RM 37/98) 
Law on communal works (OG RM 45/97, 13/99) 

Law on communal hygiene, gathering and transporting of communal 
and industrial solid waste (OG RM 37/98) 

Law on local self Government (OG RM 52/95) 

Law on ratification of Basel Convention (international shipment of hazardous waste) 
(OG RM 49/97) 

The management of chemicals (including POPs) through the stages of their life cycle is a shared 

responsibility of several Ministries as shown in the following table; 

Table I: Inter-Ministerial Responsibilities on POPs 

Authorized 

Ministry 

Environment 

Health 

Economy 

Transport and 
Communication 

Agriculture 

Labour 

Stage of 
Life Cycle 

K 

X 

X 

X 

K 

X 

c c a 0 
c 

'O 
O 

~ w 
ta g 

X 

3. 
4 

Finance-Custom Office 
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2 General Information and Hazard Potential of PCBs 

2. 1 POPs and PCBs 

Persistent Organic Pollutants (POPs) have been identified by the international community for 
immediate international action by means of the Stockholm Convention. The pesticide DDT, 
highly toxic Dioxins and Furans (unintentionally formed by-products as a result of incomplete 

combustion or chemical reactions) as well as PCBs count among the POPs. 

PCB (Polychlorinated Biphenyl) is one of the leading members in the group of POPs. PCB has 

serious health and environmental effects, which can include carcinogenicity, reproductive 

impairment, immune system changes, and also the loss of biological diversity. 

2. 2 Definition and History of PCBs 

Polychlorinated Biphenyls (PCBs) are colourless liquids and a class of chlorinated organic 

compounds, formed by the addition of chlorine to biphenyl, which is a dual ring structure 

comprising two carbon benzene rings linked by a single carbon bond. Depending on the number 

of chlorine atoms in their molecules, their physical, chemical, and toxicological properties vary 

considerably. A total of 209 PCB compounds with the same basic organic structure but with a 

varying number of chlorine substituents could be possible, but only approximately 50 of these 

compounds have been found in commercial mixtures. PCBs are fire-resistant, have a low 

volatility, and are stable and persistent, making them well suited for industrial use but also 

problematic in the environment. 

Picture 1: PCB Molecule 
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From the technical point of view, the characteristics of PCBs were quite advantageous. 

Table 2: Advanta eous characteristics of Pol chlorinated Bi hen ls PCBs 

High heat stability 

Hardly inflammable (complete combustion only at & 1000 'C) 

Relatively good acid, alkali and chemical resistance 

Stable against oxidation and hydrolyse (in technical systems) 

Only slightly soluble in water, but well-soluble in fat 

Good heat conductivity 

Low vapaur pressure 

Very small electrical conductivity (good insulator) 

Although PCBs had already been synthesised in 1866 for the first time, the commercial 

production only began in 1929 by the American Monsanto-Chemical Company under the trade 

name «Askarel». After the 2n World War the production also started in Europe and in the late 

1960s, the maximum production limits were reached with over 60'000 tonnes per year. AAer 

1983, the production of PCBs was stopped in most countries, except in some countries in Eastern 

Europe. For example, the Russian Federation stopped the production between 1987 and 1993 

only [AMAP, Oslo, 2000]. The worldwide total PCB production is estimated at 1. 5 to 2 million 

tonnes. The following table shows some of' the brand names used for the various applications of 
PCBs. 
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Table 3: Brand Names for PCBs 

Abestol t, c 
Abuntol USA 

Aceclor t rance, Bel ium 

Acooclor Bel ium 

Adkarel 

ALC 
A irolio t, c 
Areclor t 
Aroclor t, c USA 
Aroclor 1016 t, c 
Aroclor 1221 t, c 
Aroclor 1232 t, c 
Aroclor 1242 t, c 
Aroclor 1254 t, c 
Aroclor 1260 t, c 
Aroclor 1262 t, c 
Aroclor 1268 t, c 
Arubren 

Asbestol t, c 
ASK 
Askarel t, c USA 

Auxol SA 

Bakola 
Bakola 131 t, c 
Bakolo 6 SA 

Biclor c 
Chlorextol t 

Chlorinated Di hen I 

Chlorinol USA 
Chlorintol SA 

Chlorobi hen I 

Chloroecxtol USA 

Chorextol 

Clo hen t, c German 

Clo hen A irorlio 

Clo hen-A30 

Clo hen-A50 

Clo hen-A60 

Cloresil 

Clorinol 

Clo hen t 
DBBT 
Delorene 

Delor Czech Re ublic 

DI 3, 4, 5, 6, 5 

Diachlor t, c 
Diaclor t, c 
Diaconal 

Dialor c 

Diconal 

Disconon c 
Dk t, c decachlorodi hen 1 

Dl a conal 

DP 3, 4, 5, 6. 5 

Ducanol 

Duconal Great Britain 

Duconol c 
D kanol t, c USA 
D knol USA 

E d ucaral USA 

EEC-18 
EEC-IS USA 

Elaol German 

Electro hen I France 

Electro hen I T-60 
Elemex t, c USA 
Elexem SA 

Eucarel USA 

Fenchlor 42, 54, 70 t, c Ital 

Hexol Russian federation 

Hivar c 
Hdol t, c 
H drol 

H ol 

H ol Ital /USA 

Inclar Ital 

Inclor Ital 

Inerteen 300, 400, 600 t, c 
Kanechlor KC t, c Ja an 

Kanechor 

Kaneclor t, c 
Kaneclor 400 
Kaneclor 500 
Keneclor 

Kennechlor 

Leromoli 

Leromoll 

Leronoll 

Ma var 

Man e c h for KC 200, 600 
Manechlor i on 

MCS 1489 
Montar USA 

N lin SA 

Niren 

No-Famol 

NoFIamoI 

No-Flamol t, c USA 

No-flanol t, c USA 

Nonflammable li uid 

Non-flammable li uid 

PCB 
PCB 
Pheneclor 

Phenochlor 

Phenochlor DP6 

Phenoclar DP6 German 

Phenoclor t, c France 

Phenoclor DP6 France 

Ph lene France 

Ph alen 

Plastivar Great Brttam 

Pol chlorinated bi hen I 

Pol chlorobi hen I 

P oclar Great Britain 

P draul SA 

P draul 1 SA 
P draul 11Y SA 

P lene t, c France 

P lene 1460, 1500, 1501 F 
P alene 3010, 3011 France 

P alene Tl, T2, T3 France 

P mol SA 
P anol t, c SA 
P ochlor 

P oclar Great Britain 

P oclor t USA 

P omal SA 
P anal Great Britain 

P sanol 

Sa e-T-Kuhl t, c SA 

Safe T America 

Saft-Kuhl 

Sanlo ol 
Sant h osafe Ja an 

Sant h othera Ja an 

San h othernFR Ja an 

Santosol 

Santoterm 

Santotherm i on 

Santotherm FR 
Santo vac 

Santovac l 

Santovac 2 

Santo vec SA 
Santo wax 

Santvacki USA 

Saut h otherm Ja an 

Siclon I c 
Solvol t, c Russian Federation 

Sorol Russian Federation 

Sovol Russian Federation 

Sovtol Russian Federation 

Te en lchlore France 

Therainol FR HT SA 

Therminol USA 

Therminol FR 
The an lchlore France 

U ilec 141, 121, 21 
t: used in transformers c: used in caPacitors 

PCB Management Handbook POPs Unit - August 2005 l2 



2. 3 Application and Remobilisation 

Due to their characteristics, PCB mixtures (either pure or together with other substances) have 
been used in open and closed systems: 

Table 4: Applications in «Closed Systems» 

Insulation 
and/or cooling fluid in transformers 

Dielectric fluid 
in capacitors 

Hydraulic fluid 
in lifting equipment, trucks and high pressure pumps {mining industry especially) 

Furthermore, PCBs were also used in «open systems» such as paints, in the car industry, sealants 
in the construction industry, etc. 

Picture 2: «Closed Systems» (e. g. PCB Transformer) Picture 3: «0 en S stems» e. . Sealants in Building) 

Sealants 

Table 5: Applications in «Open Systems» 

Lubricating fluid in oils and grease 

Water-repellent impregnating agent and fire retardant for wood, paper, fabric and leather 

Laminating agent in paper production 

Additive in glues, sealants and corrosion protection coatings 

Carrier for insecticides 

Polymerisation catalyst support for petrochemicals 

Immersion oils for microscopy 

As these materials are not usually defined as hazardous waste at the time of disposal, the PCBs 
find their way into the environment, where they were detected for the first time in 1966. 

Although the release of PCBs into the environinent has taken place in very limited areas, global 
currents of air and water have dispersed the substance on the whole planet. PCBs can be found in 

air, water, soil, plants, animals, and humans. 

Due to its chemical and bio-chemical stability and its high solubility in the fatty tissue, the 

substance has entered the food chain, As a result, the members at the end of the food chain, e. g. 
predators or humans, show a far higher contamination than plants or water. 
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Picture 4: PCB Pollution in Glaciers 
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Picture 5: PCBs in the Food Chain 
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2. 4 Impact of PCBs on the Human Health and the Environment 

PCBs have a long and documented history of adverse effects in wildlife. They have been 

associated with poor reproductive success and impaired immune function, e. g. of captive 

harbour seals in the Arctic. A major flood in the Saginaw River basin in Michigan in 1986 
allowed PCB contaminants to spread through the ecosystem and the following year's hatch 

rate of Caspian terns in the area dropped by more than 70 per cent. Hatching chicks showed 

developmental deformities, and none survived more than five days. (WFPHA, 2000). In 

Switzerland, the otter became extinct because of PCB induced infertility. 

How do PCBs get in the human body? 

PCBs are mainly taken in via the stomach-intestine tract. In Switzerland, the average PCB 
intake through the mouth (food and drink) is 3-4 pg per day and person. The tolerable daily 

intake (TDI) established by the WHO (World Health Organization) for humans is 30-60 pg 
PCBs, i. e. even a lifelong intake of 30-60 pg PCBs should not cause any damage (based on a 

person's weight of 60 kg). Furthermore, PCBs are absorbed through the skin and the lungs. 

Are PCBs acutely toxic? 

Generally, immediate risks posed by PCBs are very rare. PCBs are not acutely toxic, i. e. high 

quantities have to be taken in until immediate effects can be noticed. However, PCBs 

bioaccumulate in the human body and are only excreted to a very small extent, even over 

many years. Therefore, extensive safety measures must always be taken when handling PCBs. 

What are the hidden (latent) risks of PCBs? 

It is difficult to estimate the long-term effect of a chronic PCB contamination in small doses. 

Influences on the thyroid hormones and possible effects on the development of the brain are 

discussed. Large doses of PCBs in the human body can cause damage to liver, kidneys, and 

brain. In addition, PCBs probably influence the reproductive system and cause deformations 

to unborn children. Are PCBs carcinogenic? 

Carcinogenic effects of PCBs on rodents have been proven, however, have not yet been 

confirmed for humans. Based on this knowledge, PCBs are generally categorised as 

carcinogenic (World Federation of Public Health Associations, May 2000). 

What are the symptoms of an acute poisoning? 

Foodstuffs were contaminated with Kanechlor 400 (a PCB mixture with approx. 48 % 
chlorine content) during an incident in Yusho/Japan in 1968. The following symptoms were 
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noticed: Swollen lids, chloroacne, skin pigmentations, sight defects, numbness in arms and 

legs, weakness and tiredness. Later also blindness, hepatitis, diarrhoea, changes in the 

menstrual cycle, headaches and hair loss could be observed, 

Picture 6: T ical Chloracue Picture 7: S m tom Hair Loss 

Another result of the incident was a higher percentage of miscarriages or deformations, 

respectively. The absorption through the skin and the respiring of PCB vapours and 

contaminated dust particles do not cause such immediate symptoms in general. They are, 
however, the main cause for a possible long-term damage. 

Why are fires particularly dangerous? 

People are particularly at risk if PCBs are exposed to heat and/or fires. Dioxins and Furans 
(Polychlorinated Dibenzodioxins, PCDD, and Polychlorinated Dibenzofurans, PCDF) are 

unintentionally formed and released from thermal processes involving PCBs as a result of 
incomplete combustion or chemical reactions. These substances are highly toxic, even in very 

small doses (also known as Seveso poison). 

As a result of manufacturing processes, even some applications of PCBs can be slightly 

contaminated with PCDF (Furans). This applies to cooling fluids in capacitors and PCB 
containing paints. 
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3 Identification and Monitoring 

3. 1 Inventory 

The preliminary inventories complied by the task teams created by the POPs Unit of the 

Ministry of the Environment and Physical Planning (MEPP) have identified PCB containing 

equipment in the Republic of Macedonia and provided a qualitative and partly quantitative 

pictLue of the situation. 
According to the defined situation in the Republic of Macedonia with reference to PCB 
management, detailed inventories have to be compiled of the following: 

Holders of PCB containing equipment in the Republic of Macedonia 
Equipment containing PCBs in total 
Quantity of cooling fluids, hydraulic oils and other oils containing PCBs 
Contaminated sites («hot spots») 
Used, stored and improperly disposed wastes containing PCBs 
Obsolete stocks and storage sites 
PCBs in open applications (coatings, plastic production and petrochemical industry) 

The recording and processing of the data in a database will enable the MEPP of Macedonia to 
identify the needs of the country in terms of PCB management and disposal options, 

According to the PCB-Regulation, which is currently in process of coming into force, all 

holders of PCB containing equipment will be held to declare the following objects to the 

MEPP by means of official forms: 

PCB containing fluids 

PCB containing equipment and containers 
PCB containing soil (from spills) 
Solid waste contaminated with PCBs (e. g. rags, absorbents) 
Parts of buildings contaminated with PCBs (e. g. concrete, caused by an accident) 

Not only the PCB content of transformers in use has to be checked, but also the contamination 

of transformers out of use or in reserve. Rigorous examinations must also include spare oils 
and other equipment that could contain PCBs (capacitors, rectifiers, circuit breakers, heat 

exchangers, oil cisterns and pipe systems, etc. ). Only equipment with a volume greater than 5 
litres will have to be declared. 

All transformers have to be sampled, even if they are of recent date of manufacture, because a 
later, unintended contamination of the transformer could have occurred (see also chapter 3. 3). 
If a device cannot be sampled for technical reasons (e. g. capacitor), it has to be regarded as 

PCB containing until the sampling performed at the time of the phase out proves the opposite. 
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3. 2 Visual Checks to Determine the PCB Content 

3. 2. 1 Transformers 

Although the normal life expectancy of a PCB transformer is approximately 40 years or 
longer, conditions such as overloading, high operating temperature and physical abuse can 
reduce its lifetime and lead to potential operational and environmental hazards. Preventive 

maintenance to preclude these hazards is tremendously important. 

The primary purpose of a transformer is to convert electrical potential from one voltage to 
another. During this conversion, a great deal of heat is generated and it must be dissipated. 

hnersion of the core and coil assembly of the transformer in a liquid provides effective 

cooling. The liquid used for this purpose must not only be a good coolant but also a good 
electrical insulator (dielectric) such as mineral oil or PCB. 

Sparks inside a transformer occur as a result of lightning, switching surges and transient fault t conditions on the power line. They normally last only a &action of a second and the current 

flow is so small that the disturbance OAen goes undetected by the protective relays on the 

power system. These transient phenomena and their harmful effects can be eliminated or 
greatly reduced by properly sized lightning arresters located close to the primary terminals of 
the transformer. 

A problem in the identification of PCB transformers is that large niunbers of different types of 
transformers have been designed and sold, and are now used across the world. Unfortunately, 

there is no absolute method of externally identifying a PCB type transformer. It is only 

possible to give general guidance from which readers may thaw some information relevant to 
the particular types of equipment. 

Usually, transformers were conventional oil-filled units. However, later designs were 

developed as totally or hermetically sealed units without drain taps and access facilities, The 
rationale for this was that PCBs had the reputation of being very stable fluids, and thus would 

not degrade as normal oils do, and the transformers could consequently be sealed for life. 
However, experience has shown that this is not the case. 

In addition to the main nameplate, many transformer manufacturers put identification plates 

on the transformers. These identification plates usually state that the transformer does contain 

PYROCLOR, ASIGGKL, etc. (see detailed list in chapter 2. 2). 

IMPORTANT: Experience has shown that numerous transformers that were sold as PCB 
free equipment actually do contain PCB. In the 70s, transformer manufacturers and oil 

suppliers often were not informed about the risks and the potential of cross contamination of 
PCB by using identical cisterns, transport containers, pipe systems and fittings for mineral oil 

and PCBs. Therefore, many new transformers were unintentionally contaminated by PCBs. 
Some transformers were also contaminated by the user during refills or maintenance work. 
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Picture 8: A Typical PCB Transformer 
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3. 22 Capacitors 

In many cases, the manufacturer provided information about the type of dielectric liquid, 

either with identification on the nameplate (see picture 9 for a PCB containing capacitor) or 
with a separate tag confirming that the contents are harmful for the environment (see picture 

10). Such capacitors do not need further investigation. They definitely contain PCBs and must 

be considered as such. After banning PCBs for electrical equipment, most of the power 
capacitors were declared as PCB free/Non PCB either on the nameplate or with a separate tag, 
and they can, if necessary, be disposed of as normal oil containing waste. 

Picture 9: IdentiTlcation of Capacitor Huid 

r 

. r, 
jp +;, ;i 

Picturel0: Tag Information on Capacitor 
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As capacitors are a sealed entity, a contamination after manufacture can be excluded. 

Considering the fact that after 1993 no PCB was produced anymore, it can be assumed that 

capacitors manufactured aAer this date are PCB free. 
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In some cases, a list providing information about the PCB content of capacitors can be used to 
determine whether or not a capacitor contains PCBs. A copy of the catalogue published by the 
Australian and New Zealand Environment and Conservation Council has been given to ESM. 
It can also be found in the Internet; 
www. deh. Ov. au/indust /chemicals/scheduled-waste/ cbs/ cbid, html. 
Unfortunately, there is no such catalogue available for devices manufactured in Eastern 
Europe. 

Picture 11: Typical Indoor Capacitors 
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Capacitors that bear no information about the dielectric fluid have to be sampled and 

analysed. Since capacitors are built into hermetically closed containers and there is no direct 
access to the cooling liquid, it is not possible to take samples for analysis without destroying 
the casing of the equipment (see also chapter 3. 3. 3). Therefore, samples can only be taken and 

analysed once the capacitor has been dismantled. Only afler an analysis, the choice of 
disposal can be evaluated. 
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3. 3 Sampling of Transformers, Capacitors and Construction Materials 

3. 3. 1 Preparation of Sampling 

It is advisable to prepare a sampling box that contains basic equipment for sampling activities. 
In case of need, essentia equipment will be ready for use immediately. 

Picture 12: Inside View with possible E ui ment 
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Picture 13: Exam le of a POPs Unit Sam lin Box 
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Normally, glass bottles are used for liquid samples, and glass or plastic containers for solids. 
However, if a high PCB content is expected (e. g. in case of pure PCB), glass bottles must 

~alwa s be chosen, because PCB could ditruse through plastic containers. 

The sampling containers must be absolutely clean. If the sampling containers are transported 

over long distances, the demands on the glass quality (unbreakable) obviously increase. 

When preparing the sampling box, the intended minimum number of samples has to be 
considered, which depends on the kind of PCB analysis and possible father analyses (e. g. oil 
quality in case of negative PCB result). 

Table 6: Minimum Sample Quantities and Sampling Containers 

Method 

Clor-N-Oil 

Clor-N-Soil 

I 2000 DX 

L 2000 DX 

GC (lab) 

GC (lab) 

Matrix 

Oil 

Solids 
(e, g. soil, concrete dust, etc. ) 

Oil 

Solids 
(e. g. soil, concrete dust, etc, ) 

Oil 

Solids 
(e, g, soil, concrete dust, etc. ) 

Quantity 

10 ml 

10g 

10 ml 

Minimum 10 g, 
if possible more 

10g 

Container 

20 rul glass vial (white lid) 

60 ml glass vial (white lid) 

250 ml PE-HD container 
(plastic, white with blue lid) 

20 ml glass vial (white lid) 

30 ml glass bottle Hexavis 
(brown with black lid) 

60 ml glass vial (white lid) 

250 ml PE-HD container 
(plastic, white with blue lid) 

20 ml to '/s litre bottles 

60 ml glass vial (white lid) 

250 ml PE-HD container 
(plastic, white with blue lid) 

Please consider that the above-mentioned quantities are minimum figures. It is advisable to 
always take more sampling material e. g. to fill a 250 ml PE-HD container with soil. For drill, 

samples the minimum quantities are sufficient because of the usually difficult sampling 
procedures, 
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If also the oil quality of a transformer cooling fluid shall be determined at the same time, at 

least 500 ml of the oil will be needed. It should be filled in a 500 ml glass bottle (with blue 

lid), e. g, from Duran or Simax manufacturers. 

Picture 14: 20 rnl Glass Vial Picture 15t 30 rnl Glass Bottle Hexavis Picture 16: 500ml Glass Bottle Duran 

Picture 17: 60 mi Glass Vial Picture IS: 250 mi PE-HD Cont Picture 19: 750 ml PE-HD Cont. 

3. 3. 2 General Sampling Procedures 

The main source of error is the sampling itself. Therefore, particularly the following points 

must be considered: 

Risk of Cross Contamination 

Contamination is easily spread &om one sample to another. When using one-way material 

(e. g. Kleenex, pipettes, metal scoops, etc. ) it must be ensured that a new product is used for 

every new sample, If this is not be possible, the used equipment must always be cleaned 

before another sample is taken. If possible, solvents (e. g, technical acetone) should be used 

for this purpose. 

Confusion of Sam les 

In order to prevent a confusion of samples, it is crucial to clearly mark the sample containers 

immediately when a sample has been taken. The identical data must also be recorded in a 
sampling report. A label must be affixed to the sampling containers, stating the following: 
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Picture 20: Label xam le 
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The sampling report must be filled in immediately. If it is completed at a later stage, 
important information could be lost or forgotten. 

Guidelines regarding the transportation respectively transboundary shipment of PCB samples 
are attached in annex 14. 8. 

3. 3. 3 Sampling of Capacitors 

Power capacitors are built into hermetically closed containers and there is no direct access to 
the cooling liquid. If a designation as described in chapter 3. 2. 2 is missing and relevant 
information Rom the manufacturer is not available, the only way to test the dielectric liquid is 
to drill a hole in the casing on the top or rather cut the isolator and to take an oil sample by 
e. g. using a pipette (using only once). After this exercise, the capacitor is unusable and as it 

got damaged, it must be stored accordingly (e. g. in a UN-approved steel drum). Therefore, it 

is advisable to only sample capacitors that are already out of service. If there is a series of the 
same capacitors, it is usually sufficient to sample only two devices out of the series. 
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Preferably, a mixed sample originating from the two capacitors with the lowest serial numbers 

should be analysed. It should be proceeded with caution if the analysis reveals a PCB 
concentration, even if it is only a slight contamination. Such contamination could have been 
caused during the production (e. g. when using the same pumps for mineral oil and PCB oil). 
In such cases, all capacitors of one series must be analytically tested. 

Personal Protective E ui ment PE 
The PPE for these activities consist of protective gloves and goggles. Respiratory protection is 
not necessary when taking single samples. If several samplings are carried out at short 

intervals, a light respiratory protection is recommended. 

Sam lin of Small Sized Ca acitors 

Usually capacitors of a smaller size do not contain PCB as a floating liquid in the casing, but 
rather as an impregnating agent of the insulation layers in the capacitor. It is therefore hardly 

possible to drill a hole in the casing and take an oil sample with a pipette. 

Prepare the working place with oil carpet and a tray (metal if available). The personal 
protection protective equipment comprises gloves, safety goggles and in case of poor 
ventilation a respiratory mask. Firstly, a circle has to be cut around the top end of the 

capacitor casing near the contacts the by using a small iron saw. Once the top has been lifted, 
it is usually possible to pull the windings out. With a tool remove about 1 cm of the 

insulation and conductor layers and place them in a 60 ml glass vial. The samples can then be 
prepared in the laboratory and analysed by gas chromatography. 

All tools and materials that came in contact with the capacitors have to be cleaned with e. g. 
acetone or disposed of as hazardous waste. 

Picture 21: Small Sized Ca acltors Picture 22: Sam iiu of Small Sized Ca acitors 

+w 

3. 3. 4 Sampling of Cooling Fluids 

C 

If only the PCB content of the oil is analysed, 20 ml glass vials can be used, as long as the 

analysis is performed on site. If the analysis is performed elsewhere and the samples have to 
be transported over long distances, 30 ml glass bottles shall be used as sample containers 

because they are more robust. If a holder of a transformer also wants to have the quality of the 

oil tested, a 500 ml glass bottle will be used. 
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3. 3. 5 Sampling of Transformers 

Safet Precautions 

In order to prevent the skin from coming into contact with PCB, one-way protective gloves 
must be worn. The eyes must be protected against possible oil splashes by wearing goggles 
(see chapter 3. 3. 3). 

Position of Sam lin 

The sample can be taken by using the drain tap, which usually is at the bottom of the 
transformer. If a transformer has been disconnected from power for over 72 hours, the sample 
should generally be taken &om the bottom, as PCB sinks to the lower level because of its 

higher density. Sometimes the gasket gets damaged when the drain tap is opened. It is 
therefore advisable to always have a spare gasket ready. 

Alternatively, transformers can be sampled via the oil filling cap by using a hand pump 
(consider: a new hand pump must be used for each transformer). Oil samples &om the 
expansion receptacle cannot always be regarded as representative, because the oil does not 
circulate and thus it is not really mixed. 

Usually, transformers are sampled when they are in use and thus when they are live. 
Corresponding protective measures and safety regulations must be known and considered at 
any time! 

Size of the Anal sis 

If a FCB inventory demands an analysis of the cooling fluid, the owner has the possibility to 
also have the oil quality tested - always depending on the age and condition of the equipment. 
Such a preventive maintenance allows an assessinent of the technical condition of the 

transformer and thus helps prevent possible damages/failures resulting &om e. g. acidity or 
increased dampness. 

Oil quality analyses must only be run after a negative PCB result; otherwise, the laboratory 

equipment would be contaminated with PCB. 

The following steps must be followed when sampling a transformer: 

Place a drip tray under the drain tap 

Drain off the required amount of oil into the sampling bottle — quantity depending on 
the intended analysis 

Carefully retighten the seal 

Then affix a label on the sampling bottle and on the transformer containing the number which 

is the same with the eco-card number, The eco-card contains the following information: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

site(substation) 
manufacturer of transformer 
Power (KVA) 
Serial number 

Year of manufacture 
Date of sampling 
Name of person in charge 
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Picture 23: Place Dri Tra under Drain Ta Picture 24: Open Drain Ta 

t'4" 

Picture 25: Sam lin Picture 26: AIIix Label 

If the oil quality shall also be tested, further steps have to be considered: 

Sampling via drain tap: Drain off 1 to 2 litres of oil first in order to clean the drain 
from particles which might have accumulated in that area 

Amount of oil required: 0. 5 to 1 litres 

Leave the oil for 24 hours, in order to allow particles and water to settle 

Take sample from the upper third of the oil for the analysis, using a pipette 

Fill the 1 to 2 litres of oil (that were drained off before) into the transformer again 

All wastes must be disposed of in an environmentally sound manner — the disposal method 

always depends on the analysis result. 

3. 3. 6 Sampling of Concrete and Brick Walls 

A cordless drill can be used for taking samples. Drills (bits) with a diameter of 20 mm to 22 
mm should be used to drill holes in the PCB suspected areas. The collected concrete dust 

from the drilling activity forins the sample for the analysis. 

Safet Precautions 

The drilling procedure evaporates dust that must be regarded as contaminated. Consequently, 
the safety precautions during the sampling must be followed strictly and it is essential to 
wear: 

Leather and/or Nitrile gloves 

Safety goggles 
Respiratory mask with a filter for organic vapours and dusts 

Ear protection while drilling 
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If samples are taken from a brick wall, cross contamination must be avoided by e. g. covering 
the floor with plastic liner or industrial carpet. These materials have to be disposed of as 
hazardous waste, too, 

Definin the Extent of the Contaminated Area 

When confronted with a spill, the first step is a visual inspection of the site. In most cases, the 

oily parts can be distinguished visually. Then the extent of the contamination should be 
investigated and the source of spill traced. 

These first impressions have to be verified by a few well-chosen samples. The first sample 

will be taken in the estimated centre to determine whether the spill contains PCB. If the first 

sample indicates that PCB is involved, the next samples will be taken in order to delimit the 

contaminated area. Not only the expansion of the contamination on the surface is important, 

but also it is essential to know the depth of penetration into the material. The limit for a 
sample to be considered as contaminated is 50 mg/kg, thus, all samples below 50 mg/kg are 
regarded as PCB free. 

In order to save costs, a strategy should be prepared to delineate the contaminated area with a 
small number of samples. This can be done in many ways. The appropriate strategy will be 
determined by the specific situation. A chosen strategy can be adapted or optimised by 
considering the results of an on site analysis of the samples. An example of a visible 

contamination is shown in pictures 27 and 28. If a rather large area can be assumed as being 
PCB free, there is a way to reduce the expenditures for sampling by collecting mixed samples 

to verify the assumption: Instead of taking a number of «single» samples and analyse them 

separately, one sample with an equal mixture Rom several sampling spots can be analysed in 

one go. If the result turns out to be well below the limit of 50 mg/kg, it can be assumed that 

all spots are PCB &ee. If the result shows a contamination around 50 myRg or more, the 

source of the contamination has to be located by further single samples. 

Picture 27: Proposal Strategy - Horizontally Picture 28: Proposal Strategy — Vertically 

If the extent of the contamination is not visible, a specific strategy for the specific problem 

has to be applied. The area, where a contamination cannot be excluded, could be subdivided 

into a grid with equal parts with collection of a (mixed) sample in each field. 
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~Sam tia 

After preparing a sampling strategy and considering the safety precautions mentioned above, 
the drilling can be executed. The sampling report must be filled in correctly and the sample 
containers marked accordingly. 

Before drilling, the auger has to be cleaned with e. g. acetone, in order to prevent any 
contamination from former drillin s. 

For field analysis purposes, 10 grams of concrete or brick dust are needed, though it is 
advisable to get more, so that the results can be double checked or verified by gas 
chromatography. Remember that it has to be assumed that the contamination varies with the 

depth of the drilled hole. 

Therefore, it is advisable to drill no deeper than I, 5 cm within one sample. If the necessary 
amount of dust cannot be obtained from this hole, it is recommended to drill another one right 
next to it, instead of drilling deeper. 

The drill dust can be collected by using a poly spoon (pictiue 29) and put into the sample 
container. After the sampling, any remaining dust has to be collected with a brush and a 
weighing dish and disposed of as hazardous waste. Materials that came in contact with the 
soil have to be cleaned with acetone or disposed of as hazardous waste. 

Picture 29: Sam lin of Concrete Picture 30: Cleanin of Leftover Dust 

When sampling a brick wall, assistance of another person is needed to collect the drilling dust 

with an appropriate dish. 

Sam lin inDe ths 

Depending on the chosen strategy to define the extent of the contamination, the limits of the 

contamination in the depth have to be verified by taking samples. 

Below an explanation of the proceedings for a sampling in depths is given for an assumed 

penetration of the contamination of 10 cm: 

Firstly, the area is covered with an oil pad (approx. 30 x 30 cm, with a hole in the middle of 
around the size of the drill bit). Secondly, a hole with a depth of 10 cm is drilled, the dust 

collected and the hole cleaned. Then the oil pad is removed and disposed of as hazardous 

waste including the dust. The spot is then covered with a new oil pad as described before and 

a sticky tape is placed over the hole to make the dust collecting easier. The drilling in the hole 
is continued in the required depth for the sample. The collected dust should not come in 

contact with the contaminated surface, or the sample will be a mixture showing wrong results. 

Again, the oil pad is removed and disposed of as hazardous waste. 
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3. 3. 7 Sampling of Soil 

During the sampling, it is recommended to wear: 

Disposable gloves (Nitrile or Vinyl) 

If a site is heavily contaminated, the wearing of the following is recommended: 

Respiratory mask with a filter for organic vapours and dusts 

Tyvek overall 

Wellington boots 

The defining of the extent of the contaminated area works along the same principles as with 
the sampling of concrete and brick walls (see chapter above). 

With regard to soil samples, the choice where to take the sample has an influence on the 
results obtained. 

Suspected contaminated areas are sites where either PCB containing or contaminated 
transformers and/or PCB containing capacitors are or were installed or stored. In some cases 
oil stains resulting from leakage or improper storage are even visible. The soil or gravel in 
such areas needs special attention. 

If there are no visible stains in the mentioned areas, the soil must be sampled by taking mixed 
samples directly from the surface. A strategy to delimit the contaminated area should be 
prepared (see also sampling of concrete or walls). 

The samples from the surface are taken with a clean poly spoon. After the exercise, the spoon 
must be cleaned with solvents (acetone) to prevent a possible cross contamination. 

Picture 31: Sam lin on Surface Picture 32: Sam lin in De th xcavation Slot 

', 5 )' 

The sampling report has to be filled in correctly and the sample container has to be marked 

accordingly. Glass vials or PE-HD plastic containers are used. 

Big stones are not appropriate for an analysis, as the extraction solution to extract the PCBs 
for the analysis does not deeply penetrate into stone. Material with small sized gravel or sand 

should be preferred. 

A cross contamination must be avoided in any case. AAer use, the scoop and all other items, 
which were in direct contact with the soil, have to be cleaned with acetone or disposed of as 
hazardous waste. 
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3. 4 Screening Test Kits and Laboratory Analysis 

PCB analysis can be divided into two categories: Specific and non-specific methods. 

Specific methods include gas chromatography (GC) and mass spectrometry (MS), which are 

analysis for PCB molecules in particular. Non-specific methods identify classes of 
compounds, such as chlorinated hydrocarbons, to which PCBs belong. These non-specific 
methods include PCB field screening tests like CLOR-N-OIL and CLOR-N-SOIL test kits as 
well as the L2000 DX field analyser. 

In general, PCB specific methods are more accurate than non-specific methods, but they are 
more expensive, take longer to run, qualified staff is needed, and they cannot be used on site. 

D~iT 
The easiest way to verify whether or not oil contains heavy concentrations of PCBs is a 
simple density test: 
+ use a 10 ml glass vial + pour some water into the vial + add soine dielectric liquid 

If the oil layer is at the bottom of the vial, the density of the oil is & l. In such a case there is 
no doubt that the PCB concentration is rather high. If the oil layer remains on top of the water 

layer, it can be assumed that it is a mineral oil with a density of & 1. However, this is only a 
first indication, which must be verified by a specific method. 

3. 4. 1 PCB Screening Test Kits 

Chlorine Detection Test Kits 

There are a variety of different brands of chlorine detection test kits available: Immunoassay 

technology ENVIROGARD by Millipore, KWIK-SKRENE by the General Electric Company 
and CLOR-N-OIL and CLOR-N-SOIL by Dexsil. It is generally distinguished between the 
PCB test kits for oil (e. g. CLOR-N-OIL) and for soil respectively (e. g. CLOR-N-SOIL). 

Picture 34: CLOR-N-OIL 50 ppm 

The two Dexsil tests rely on the same principle: The chlorine atoins are chemically stripped 

away from the PCB, the totA chlorine concentration is determined and indicated by a 
colorimetric reaction. Three different test levels are available — 20 ppm, 50 ppm and 500 ppm. 
Each kit is used the same way - the end point for each has been adjusted that it turns colour at 

the proper level. The kit involves a «GO / NO GO» type of test where the result is either 

positive or negative. 

Picture 33: CLOR-N-OIL 
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More information and links regarding the test kits and their applications can be found in 

annex 14. 1 Contacts. 
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Instrumental Detection of the Chlorine Concentration 

Instrtunental detections of the chlorine concentration are methods, which use instruments or 
analysers to determine the chlorine concentration in the samples. The L2000 DX analyser 
relies on the same principle as the Dexsil test kits (separation of the chlorine atoms). 
However, instead of a colorimetric reaction, the L2000 DX analyser uses an ion specific 
electrode to quantify the chlorine concentration. The usable measurement range for oil and 

soil is 2 to 2000 ppm and 10 ppb to 2000 ppm for water. 

Picture 35: L2000 PCS/Chloride Anal ser 

Table 7: Advantages and Disadvantages of Field Screening Tests 

Advantage 

Time: Within minutes it is known whether the 

sample contains & or & than 20/50/100 ppm PCB 

Easy to use: The tests follow a simple procedure that 

can be performed by anyone in the field or lab. 

Inexpensive: A PCB determination by test kits is 
less expensive than analysis in the laboratory. 

Economical: Many samples do not need to be 
analysed by GC at all. 

Disadvantage 

Can provide false-positive results (but never false- 
negative) 

3. 4. 2 A. nalysis by Gas Chromatography (GC) 

Using gas chromatography to separate the components of the mixture, an electron capture 
detector is able to detect any compounds containing chlorine, including PCBs. Combined with 

their unique retention time, PCBs can usually be singled out from other chlorinated 

compounds using this technique. If closely related chlorinated compounds are present in the 

sample, then a mass spectxome~ detector can «fingerprint» the PCBs and confirm their 

identity. 

Picture 36: GC Anal sis in the ETI Laborato 
Il ~ 
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Picture 37: «Fingerprint» of Aroclor 1254 
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Table 8: Advantages and Disadvantages of Gas Chromatography 

Advantage 

Exact result 

Identification of PCB type possible 

Disadvantage 

Relatively high cost 

Long waiting time for result 

3. 4. 3 Analysis Proceedings 

To save analysis costs and time, it is advisable to use screening tests whenever applicable. 
Nevertheless, it has to be considered that these methods test for the presence of chlorine in the 

sample being examined. As a result, other chlorinated compounds, which can be part of the 

sample, could cause false positive results because the analysis method reads all chlorinated 

compounds as PCBs. False negative results are not possible, because if no chlorine is present, 
PCBs cannot be present, either. 

Thus, if a screening test shows a negative result (PCB below 50 ppm), it is true in any case, so 
there is no need of verification by another method. 

If a test kit shows a positive screening result (PCB & 50 ppm), verification by gas 
chromatography is always necessary, 

In this case, the sample for gas chromatography analysis is to be kept and forwarded to the 

appropriate laboratory. 

If results of a GC analysis show a significantly lower result than the screening tests, there is 
no reason to be alarmed. The tests are standardised for Aroclor 1242 with chlorine content of 
42 %. Analyses with higher chlorinated PCB samples (e. g. Aroclor 1260 with chlorine 
content of 60 %) consequently show a higher result than the true PCB content, Thus, the 

screening tests are always on the safe side. 

Although fuse positive results obtained by the screening tests can cause tumecessary 

secoridary testing, these non-specific methods can be very economical when used on samples 
such as transformer oil, which contain few sotnces of chlorine other than PCB. Used 
crankcase and cutting oils, however, always contain some chlorinated paraffin and almost 

every test produces false positive results with non-specific tests, More expensive laboratory 
analysis is advised when testing for PCBs in these chlorine-containing oils. 

3. 5 Database 

The information on PCB containing equipment and its owners, which is compiled in the 

course of the national inventory, has to be recorded in a database: 

The database is an ideal tool to estimate the overall amount of PCB in Macedonia. 
This information is essential regarding possible project proposals, e. g. for an 
installation of a decontamination or elimination plant in the country. 

The database enables the POPs Unit to control the PCB equipment in regard to the 
deadlines for the elimination. 

As the addresses of all owners of PCB containing equipment are recorded, the 
database can also be used if the POPs Unit has to send mailings to the owners. 
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Picture 38: Iuput Mask of Database 

I)GEM ~F5 Hds RODRDM aysa lan 

adtnnneanddn" 
IID nr nets) 

G~Hardd, 
IID s name) 

~gEE H~ RaDROM TTHa TOIT 

lglj ~ EEEGOE 

Han asn Hens RODROM TT Ha IDTI 

TRr« TKOOET 

MIHELOELGRID Mannlananae 

Etnetttydsia'er GRGIJn 

Mae O I Yana Hn, 

QR 

JK l~t=. 
Yas al enndsttss [lla)I 

Q Ernttty ~ lnnle. Eardhan Enely ~ Gnrrrl: 
' ~ ' 

g:fry)try. Ma 
O ~ )tnt ar ma y eHttrs a ~ aad )a Laayt 

' 
a ~ Nd Endr 

l~ - 'I~i~~ T~n- 

I' W Earn (+Et Caned 

The database's input mask should match with the inventory form. All information from the 
form should be recorded in the database. The extent of the information to be dec1ared by the 
stakeholders in the inventory form should cover general data about ownership and equipment 
details and also information that could be essential regarding elimination. Depending on the 
criteria for the deadlines (see also chapter 4. 3), the following information should be 
considered: 

Is the equipment in use or out of use? 
Is the concentration of PCB &500mg/kg or &500mg/kg? 
Is the technical condition of the equipment good or bad? 
Is the equipment located near places of higher risk (e. g. hospitals, medical centres, 
food industries, water and sanitation services, highly &equented buildings etc. )? 

Ideally, the above criteria are linked to a search or output function in the database, which 

enables to control and monitor each piece of equipment that has to be eliminated at a certain 

deadline. 

Macedonia is presently preparing a system to register each device by means of the Global 
Telecommunication System GTS / GPS. Consequently, equipment will then be easy to find or 
to identify if need arises. 
Each party of the Stockholm Convention is obliged to provide a report to the Conference of 
the Parties (COP) every five years on the progress in eliminating PCB. Therefore, a function 

should be programmed in the database that enables the editing of all eliminated equipment in 

a certain period. 
A PCB database should not only be considered as a way to store all gathered information, but 

also as a tool, which will be continually updated, assessed and adapted, until the last PCB 
containing device is eliminated (2028), 

3. 6 Labelling of Equipment 

When compiling the inventory, the inspected equipment shall be marked with labels as a 
precautionary measure. According to the result of the analysis of a sample or to the 

examination of the manufacturer's plate on a capacitor, a label as specified below will be 
affixed to the equipment. 
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This shall guarantee that the equipment can be separated easily and correctly for the disposal 
at the time of the dismantling activities. In addition, in case of an incident, the hazard of the 
situation can be assessed immediately at &st glance by the colour of the label. 

Picture39: Label for PCBFree E ui ment 
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The equipment has been checked. 
Either the analysis of a sample has shown a 
PCB content of & 50 ppm or it has been 
possible to definitely determine that the 
equipment does not contain PCB e. g. by 
manufacturer's plate, nameplate, etc. 
(only possible with capacitors). 

Picture 40: Label for PCB Containin E ui ment 

The red label is aNxed to equipment where a 
PCB concentration of & 50 ppm has been 
analytically proven or if the equipment could 
clearly be identified as PCB containing by 
means of manufacturer's information e. g. 
name of cooling fluid. 
(possible with transformers and capacitors), 

t'i~givp"":ilail Incr': 'I' 
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Picture 41: Label for PCB Sus ected R ui ment 

The equipment has been recorded but not yet 
tested for PCBs e. g. if a sampling is only 
possible after a phase out. 
Such labelled equipment remains PCB 
suspected, a sample must be analysed after 
dismantling respectively before disposal. 
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Once a device has been successfully decontaminated, the red label has to be replaced by the 

following label: 

Picture 42: Label for Decontaminated PCB K ui ment 

Decontaminated PCS Equipment 

The liquid containing PCBs was replaced: 

- wtth 
(name of replacement liquid) 

-on 
(date) 

-by 
(contractor) 

Weight percentages of FCBs in the liquid 

in the equipment: 

- old liquid 

- replacement liquid 
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3. 6. 1 Label for Equipment Containing PCBs A, ceording to EC Standards 

According to EC standards, the label to be placed on equipment containing PCBs in volumes 

exceeding 5 dm, must have a minimum height of at least 23 cm and a width of 17 cm and be 
divided into two parts of which the upper one (8 cm high) must have an orange background 
and the lower one a white background. In both parts the indication required must be written in 

black colour, 

Please find here below an example of the label to be placed on equipment containing PCBs 
subject to inventory. For the labelling of equipment containing PCBs with concentration 
exceeding 50 mg/kg but not exceeding 500 mg/kg subject to inventory, the wording 
«Contamination by PCBs lower than 0, 05 %» must be added, For this purpose an additional 

label can be used or the wording can be added in appendix to the label itself, as illustrated. 

Picture 43: Label for Decontaminated PCB E ui ment 

Xn 

Name or Legal Name of Holder 

R33 
R50/53 

S35 

DANGER OF CUMULATIVE EFFECTS 
HIGHLY TOXIC FOR AQUATIC ORGANISMS CAN 
CAUSE LONG TERM NEGATIVE EFFECTS ON AQUATIC 
ENVIRONMENT 
DO NOT DISPOSE OF PRODUCT AND CONTAINER 
W ITHOUT PROPER PREACUTIONS 
THIS MATERIAL ANO ITS CONTAINER MUST BE 
DISPOSED OF AS DANGEROUS WASTE 
DO NOT RELEASE INTO THE ENVIRONMENT. PLEASE 
REFER TO THE SPECIAL INSTRUCTIONS PROVIDED 
BY THE INFROMATION CARDS REGARDING SAFETY 

WARNINGS 
IT CONTAINS PCBs CAPABLE OF CAUSING CUMULATIVE EFFECTS IN THE 
ORGANISM AND CONTAMINATING THE ENVIRONMENT 
PREVENT ANY DIRECT CONTACT WITH LIQUIDS AND/OR FUMES CONTAINING 
PCBs. 
PREVENT THAT WASTE CONTAINING PCBs, BOTH LIQUID AND SOLID, IS DRAINED 
INTO SEWAGES OR DRAINING CANALS OR ABANDONED LNTO THE ENVIRONMENT 
OPERATIONAL, INSPECTION AND MAINTENANCE OPERATIONS UNDER NORMAL 
AND EMERGENCY CONDITIONS MUST BE PERFORMED IN COMPLIANCE WITH CEI 
STANDARDS 
INSPECTIONS AND EMERGENCY INTERVENTIONS SUBSEQUENT TO A FIRE MUST 
SE PERFROMED USING MASKS EQUIPPED I/ttITH FILTERS FOR HYDROCHLORIC 
ACID OR FOR ORGANIC FUMES. ALSO WASTE MUST BE COLLECTED IN SEALED 
METAL CONTAINERS OF APPROPRIATE STRNGTH AND KEPT UNTIL FINALI Y 
DISPOSED OF. 
IN THE EVENT OF MALFUNCTION OF THE EQUIPMENT CONSULT THE 
MANUFACTURER 
IN THE EVENT OF SPILLAGE OF LIQUID CONTANING PCBs FROM THE EQUIPEMT 
CALL 

name and phone number of the person, service or company to be contacted 
IN THE EVENT OF FIRE CALL THE RRE DEPARTMENT INFORMING THAT 
EQUIPMENT CONTAINING PCBs IS INVOLVED 

IT IS PROHIBITED TO OPEN THE SEGREGATION OF THE EQUIPMENT EXCEPT 
THAN BY AUTHORISED PERSONNEL 

CONTAMlNATION BY PCBs LOWER T'HAM 6. 6I5 4/4 

PCB Management Handbook POPs Unit -August 2005 36 



3. 7 Site Monitoring 

The aim of a site monitoring is to identify all materials, which could have been contaminated 

by PCB containing equipment during their whole life as a result of leaks, inexpert working 
practices, spills, inexpert storage or incidents. The places to investigate are concrete floors or 
gravel under former PCB containing equipment, concrete floor in workshops or storage sites, 
soil in the area of former incidents or dumping places, etc. 

The site monitoring covering the area of an entire company can be regarded as the last step 
after the disposal or decontamination of all PCB containing equipinent in that company. 
Nevertheless, it is also recommended to perform a site monitoring on a smaller scale after the 
disposal or decontamination of a single piece of equipment. In this case, the monitoring would 

only cover the area of the concerned device. 

3. 7. 1 Land Register of Areas with Possible PCB Contamination 

In a land register, all spots are summarised, which potentially could be contaminated by 
PCBs. It includes all locations, where PCB or PCB containing equipment has been in use, 
repaired or stored. It must also be investigated, in what locations and circumstances PCB had 
been used in previous times, Company archives about material flow or documents about 
former equipment can be a source for useful information, It is also worthwhile to interview 

employees of the company who are or were in charge of the acquisition or maintenance of 
potentially PCB containing equipment. Interviews should cover the types of piuchased 
equipment, practices of maintenance, possible refills, stored drums with PCB for topping-ups, 
places of storage and workshops, incidents, etc. The obtained information must be checked 
visually to substantiate the PCB suspicion. The places, which have to be visited, are: 

Current and former sites of potentially PCB containing equipment (check ground 
under the equipment for leaks especially) 

Current and former workshops 

Current and former storage sites for potentially PCB containing equipment or spare 
insulation fluid 

Sites of incidents (spills, internal failures, etc. ) 
Dumping sites 

3. 7. 2 Risk Assessment 

To optimise the further proceedings, it is advised to assess the associated risks of the sites that 

are listed in the land register. The questions to be considered are: 

Is the suspected PCB contamination secured or is it currently still spreading? 
Is the contamination endangering drinking water (ground water)? 

Is the location highly frequented by workers or by passers (residential area)? 

Quantification: What is the size of the potential contamination or quantity of the 
endangered goods? 

Storage: Are the suspected PCB containing goods stored appropriately (in drums or 
trays, sheltered, locked) or inexpertly (no trays, in the open air)? 

Sites that present an increased risk for humans or the environment have to be imposed with a 
higher priority for immediate action. 
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3. 7. 3 Analysis 

In the next step, the suspicion concerning a PCB contamination has to be proved or disproved 

by taking and analysing specific samples. It is important to note that even if a visible spill 
does not contain PCB, it is very likely that it does contain hydrocarbons, which are also a risk 
for the environment and have to be treated as such. 

3. 7. 4 Extent of Contamination 

When a site has been confirmed as being PCB contaminated, the extent of the contamination 
has to be delimited by taking further, specific samples as described in chapter 3. 3. In addition, 
the surrounding conditions of the site in terms of accessibility for machinery, availability of 
water and power, etc. can be clarified. On the grounds of the obtained information, a project 
for the decontamination of the site can be prepared. 

The following flow chart provides an overview of the procedures for a site monitoring. 

Chart 2: Site Monitoring — Procedures 
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4 PCB Management 

4. 1 PCB Management Plan 

Due to the noxious properties of PCBs, every owner of PCB containing equipment should 

prepare a PCB management plan. It must cover the whole life cycle of these products (use, 
handling, storage and disposal). A PCB management plan includes the following components: 

4. 1. 1 Designation of a PCB Responsible 

Every company has to designate a person (or several people according to the size of the 

company), who will be in charge for the implementation of the procedures described below. 
In case of a PCB incident, the PCB Responsible will lead the emergency procedures. 

4. 1. 2 Training and Instruction of Staff 

Staff members must be instructed periodically about the risks for humans and the 
environment posed by these products and the safety measures as described in chapter 4. 2. 
Also, precautions in order to prevent a contamination of PCB See transformers (e. g. by 
refilling with untested oil) and the measures to take in case of an incident should be revised 
from time to time. 

4. 1. 3 Inventory 

All equipment in and out of use that may contain PCBs has to be checked (also see chapter 
3. 1 Inventory). All tested devices must be labelled as described in chapter 3. 6. 

4. 1. 4 PCB Land Register 

The results of the PCB inventory can be visualised in a PCB cadastre. For larger companies, 
this clearly arranged plan can serve as a working tool when planning the future elimination of 
equipment and help make quick decisions in case of an incident. For this purpose, it is also 
recommended to mark the whereabouts of personal protective equipment and countermeastue 

materials (absorbents, etc. ). 
Picture 43: PCB Land Re ister 

L 

'I' 

I 
y 

/ 

[GTZJ 

4. 1. 5 Maintenance Plan 

The maintenance as described in chapter 5 has to be performed regularly. To be able to 
control its frequency, a register has to be kept, which includes all PCB equipment of the 

company and in which every performed maintenance activity is noted. 
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4. 1. 6 Spill Prevention, Control and Countermeasure Plan (SPCC Plan) 

A SPCC plan has to be prepared to prevent spills of PCB into the environment, and also to be 
able to act according to the situation if it should occur. More information about the SPCC 
plan is given in chapter 4. 2. 

4. 1. 7 Disposal Plan 

PCB containing equipment and wastes must be decontaminated or disposed of only by 
companies that are approved for such tasks by the MEPP. As decontamination or disposal of 
PCB containing equipment usually are a great expense for a company, it is advisable to 
formulate a disposal plan, which includes the dates of decontamination or disposal and 

replacement of every device. In addition, the financial planning for the disposal costs as well 

as for new equipment can be included in the plan. 
POPs Unit may consider obliging owners of PCB equipment (or owners of PCB above a 
certain threshold) to submit their PCB management plan to POPs Unit for approval. 

4. 2 Spill Prevention, Control and Countermeasure Plan (SPCC Plan) 

A SPCC plan has to be elaborated to eliminate or minimise the potential environmental risk of 
a PCB spill, which could e. g. be resulting &om substation operations. The PCB responsible in 

the company will be in charge of the correct implementation of the following components: 

4. 2. 1 Prevention 

All doors to rooms where PCB containing equipment or wastes are located or stored must be 
clearly marked at the outside. The signage must be large and inform about the presence of 
PCB in the room, 
The use or storage of PCB transformers is prohibited in any location where human food or 
animal feed products could be exposed to PCBs released from the transformer 
The storing of inflammable materials next to PCB containing equipment or waste is forbidden 
Best working practices as described in chapter 5. 1 have to be followed. 

~ 4. 2. 2 Control 

Under each transformer, a retention system has to be installed to prevent the dissemination of 
PCB into the environment in case of a leak. The best solution is a steel tray, but concrete or 
brick walls around the transformer are also acceptable, as long as the basin is tight and its 
retention volume is greater than the volume of the fluid in the transformer. 

Spare equipment or equipment out of use, and other PCB wastes must be stored in steel drums 

or steel trays as described in chapter 10, 

Picture 44: Labelling of a Transformer Room Door Picture 4S: Retention System Made from Steel 
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The floor of workshops for activities like draining and dismantling of transformers has to be 
tight and fairly easy to decontaminate (Epoxy coating). The thresholds have to be elevated 

and all other openings close to the floor have to be sealed to prevent the dissemination of PCB 
into the environment in case of a spill. 

4. 2. 3 Coeetermeesere 

Emergency response plans as described in chapter 14. 4 and 14. 5 have to be affixed near PCB 
containing equipment at an easily visible spot. 
In order to be able to react immediately in case of an incident, it is recommended to keep 
appropriate materials and tools for immediate actions at an easily accessible place (protective 
gloves, drip tray, repair material, absorbents to seal leaks, etc. ). Such places can be recorded 
in the PCB register to allow inunediate access in case of need. 

4. 3 Priorities for Disposal 

According to the risk that a PCB containing equipment poses to humans or the environment, 

there are three different priorities leading to three different delays for its elimination, which 

will be stipulated in the national PCB regulation: 

PCBs that are stored as spare oil, as waste or as electrical devices out of service have 

to be disposed of no longer than one year after their declaration to the MEPP in the 

frame of the national inventory. 

PCB containing devices 
of PCB concentrations higher than 0. 05 mass percentages (500 mg/kg) 
in a bad technical condition 

situated near places of a higher risk for the people (hospitals, medical centres, 
commercial centres, schools and universities, food industries, water and sanitation 

services, highly frequented buildings) 

have to be decontaminated or disposed of before the year 2010 (considering 2010 
being the normal delay for most European countries). 

All other electrical equipment with a PCB concentration between 0. 005 and 0. 05 mass 

percentage (50 and 500 mg/kg) can remain in service until the end of their useful life, 
but no longer than the year 2025. 
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5 Maintenance of PCB Containing Equipment 

The maintenance of a device should be performed according to the procedures issued by the 
manufacturer and by the corresponding standard manuals of the electric industry associations. 
In the following, a general view of the key elements of the maintenance of PCB containing 
transformers and capacitors is presented. 

5. 1 Best Working Practices 

When performing light repair or maintenance work on PCB containing equipment, the 

following safety precautions for the protection of the employees and the environment have to 
be taken: 

Direct contact of PCB contaminated materials with the skin must be avoided by 
wearing gloves and safety goggles. According to the type of work to be performed, 
protective clothing, and a respiratory mask must also be put at the workers' disposal 

(see also chapter 6 personal protective equipment). 
The working area must be adequately ventilated. 

Spills must be prevented in every case by using drip trays or adequate plastic tarps. 
Every contact of PCBs with a flame or any other heat source over 300 'C must 

absolutely be avoided (risk of highly toxic Dioxins and Furans). 
All used tools and other working materials that got in contact with PCBs must be 
disposed of as PCB containing waste in an environmentally sound manner or 
otherwise have to be decontaminated with an appropriate solvent (technical acetone). 
The only possible materials to be decontaminated are steel, glass, and ceramics. 
Operations which involve draining, rewinding of coil, etc. may only be performed by 
companies approved for such task by the MEPP. 

In annex 14. 6, a proposal for a flyer can be found. It is reconunended to print and distribute 

this flyer to owners of PCB containing equipment, so they can affix it to walls near the 

equipment or in workshops. 

5. 2 Maintenance of PCB Containing Transformers 

Table 9: Typical Problems with Transformers 

Problem 

Lightning and other power surges, 

Gradual contamination of the transformer liquid 

by moisture, dirt, carbon or chemicals as a result 
of arcing. 

What Can Ha en 

High voltage sparks occur inside the transformer, 
causing a build up of internal pressure. 

Excess pressure forces PCB out through pressure- 
relief valve or through weak gaskets. 

Possible environmental contamination. 

Insulating quality of PCB liquid deteriorates. 

Electrical arcs occur inside the transformer since it is 
no longer properly insulated; arcing leads to a buildup 
of internal pressure, 

Excess pressure forces PCB out through pressure- 
relief value or through weak gaskets, 

Possible environmental contanunation. 
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Problem 

Weakening of transformer seals and gaskets due 

to aging. 

Physical thmtage or rusting of the cooling 
radiators. 

Structural damage to transformer tank. 

Overheating because the transformer is 
undersized for its application (overloading), or 
because of loss of PCB. 

What Can Ha n 

Leaks develop. 

Transformer overheats or burns out due to PCB loss, 

Electrical arcs occur inside the transformer since it is 

no longer properly insulated. 

Catastrophic failure might occur. 

Leaks develop. 

Transformer overheats or burns out due to PCB loss. 

Electrical arcs occur inside the transformer since it is 
no longer properly insulated, 

Insulation on electrical windings and insulation 
materials deteriorate, allowing short circuits and 

internal sparks to occur between windings. 

Decrease in life expectancy and possible loss of PCB 
to the environment. 

Table 10: Alarm Indicators 

Device 

Temperature Alarm 

Liquid Level Alarm 

Pressure-Vacuum Alarm 

Pressure-Relief Val ve 

Sudden Pressure Relay 

Triggering Event / Mechanism 

When temperature rises above a set limit. 

When askarel drops below set limit, 

Contacts remain closed unter normal conditions. 

Contacts close every nrne valve operates. 

Contacts close whenever there is an abnormally rapid 
increase in internal pressure which would not cause the 
pressure-relief contacts to close. 

Winding Temperature Indicator Several sets of contacts close at preset temperature increases, 

5. 2. 1 Visual Checks 

The most simple and the cheapest test of a transformer in service or in storage is the visual 

check. PCB transformers shall be visually inspected quarterly by the owner, who is also 
responsible for maintaining records of inspections. 

The following areas shall be exanMned: 

~ Oil stains near the equipment 
~ Oil stains or weep marks on the equipment (welding seams, gaskets, valves, etc, ) 
~ Gross physical damage 
~ Tightness of drip tray 
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Table 11: Routine Inspections for Transformers 

Inspection 

Condition of gauges 

Reading of gauges 

Corrosion on tank and radiator fins 

Paint finish of tank and radiator fins 

Leakage of PCB from: 

tank 

radiator fins 

top cover (if gasketed) 

manhole cover 

top or bottom drain spout 

high and low voltage bushings 

Pressure-relief valve 

High and low voltage bushings 

Colour of PCB 

What to look for (and corrective action) 

Cracked faceplates, or damaged gauges (install a 
Plexiglas sheet over gauges for protection). 

Change in readings since last inspection. 

Readings within the safe or acceptable range (if 
they are not, consider the addition of make-up 
fluid). 

Condition of fms. They are inanufactured of thin 

steel to obtain maximum cooling and will rust 

through more quickly than the rest of the 
transformer, especially in a caustic environment 
(clean to bare metal and paint if rusted). 

Weathering paint (repaint as often as necessary). 

Wet slickness and gummy residue. 

Deteriorating gaskets or seals. 

(Important — if there has been leakage, take steps to 
clean it up promptly aud reported to the appropriate 
provincial authority, All materials used for cleaning 

up the PCB leakage must be safely stored as PCB- 
contaminated waste. ) 

Improperly seated valve due to displaced gaskets, 

Cracking or chipping. (Replace cracked or chipped 
bushings, ) 
Colour changes 

Take a small sample, If the colour is changing Irom 
clear to a blue, green, red orblack, the PCB is 
becoming contaminated (consider a laboratory test 
to check its quality), 

5. 22 Leaks of Transformers 

When a leak or spills have been detected on or near a transformer, it is necessary to look into 

the cause of the leak to prepare remedial action. Most common are leaks at seals and gaskets. 
Here there may exist some possibilities of carrying out effective reparations without affecting 
the main body of the transformer. However, only experienced electrical specialists who are 
aware of the dangers of PCBs shall perform such work. 

A more serious situation occurs when the leakage or seepage is due to damage in the metallic 
structure of the transformer. Such leaks can be caused by mechanical and accidental damage 
to the transformer casing. In such cases, it is recommended to seal the leak temporarily with a 
sealing paste and place a drip tray underneath the leak for safety reasons. As this is only a 
temporary solution, a proper repair has to be carried out soon as possible, 

A leak can also be caused by a slow degradation of the cooling fluid, which increases its 
corrosiveness. If corrosion is already advanced and causing leaks, then the transformer must 

immediately be sealed with a sealing paste, phased out as soon as possible and replaced by a 
new device. 
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5. 2. 3 Oil Level of Transformers 

Most transformers have a direct or inthrect device allowing the cooling fluid level to be 
controlled. Before topping up a decreased cooling fluid level, it is vital to check the FCB 
content of the transformer as well as the additional cooling fluid to avoid a possible 
contamination (see also chapter 3. 3). 

5. 2. 4 Temperature Gauge 

The temperature gauge indicates the temperature of the dielectric fluid within the transformer. 

Excessive temperatures point towards an overheating of the transformer, possibly due to loss 
of dielectric fluid. Action should be taken immediately to detect the cause of the overheating, 

as the rate of the deterioration of insulating materials in the transformer can rise rapidly above 

the normal operating temperature. 

5. 2. 5 Pressure-Vacuum Gauge 

The pressure-vacuum gauge measures the pressure changes in the space between the dielectric 
liquid and the tank lid. Abnormally high pressure indicates that short circuits and arcing may 
have occurred. In this case, a performance test has to be performed as soon as possible. 

An unusually low pressure reading indicates a low level of the dielectric fluid. Action should 

be taken immediately to identify the cause of the dielectric fluid loss. 

5. 2. 6 Corrosion on Tank and Radiator Fins 

The condition of the tank and the radiator fins has to be checked regularly, as they are prone 
to show corrosion. If corrosion occurs, the affected area has to be cleaned to the metal and 

painted. 

5. 2. 7 Performance Tests 

Transformers must be periodically checked to detect any changes which may be the first signs 
of a degradation in the performance of the transformer, and therefore of possible risks arising. 

Among others, the following characteristics have to be checked: 

~ Functioning of all protection devices 
~ Electrical performance of the transformer 
~ Oil quality (physical and chemical tests) 

5. 3 Maintenance of PCB Containing Capacitors 

Visual checks are easy and they can be carried out &equently if the conditions in the 
substation require so. 

Visual checks allow detecting the following damages on capacitors: 

Leaks in the container 
~ Swelling out or deformation of the container 
~ Oxidation of the container 
~ Dirty bushings 

In the first two cases, the capacitors must be phased out immediately and disposed of in an 
environmentally sound manner. 

The swelling of the container is a clear indication of a soon short circuit in the capacitor! 
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Picture 46: Inflated Ca acitor 

Visual checks must be complemented by technical examinations, which require qualified 
staff. Depending on the condition of the equipment, the frequency of the examinations is 
determined (at least once a year). 

5. 4 Substitute Fluids 

PCB oils in transformers have often been replaced by common mineral oils like «Shell Diala 
B». However, other substitute fluids have been also been used. The table on the next page 
lists substitute fluids for new transformers, together with their advantages and disadvantages. 

Table 12: Substitute Fluids 

Substitute Fluid 

Silicones 

Aliphatic hydrocarbons 

(e. g. , RTEmp, produced by 
extensive refinement of crude 
oil and blending of anti- 

oxidants, stabilizers and other 
additives) 

Advantages 

low pour point 

high fire point 

low rate of heat release upon 
combustion 

fairly low viscosities over the 

entire range of operating 
temperatures 

low degree of in-service 
degradation 

compatibility with all tnaterials 
of construction normally used in 

electrical equipment 

fluid is compatible with all other 
dielectric fluids 

specific gravity is below that of 
both water and ice 

fluid is not a serious 
environinental hazard (same 
effects as other mineral oils), is 

Disadvantages 

not compatible with some gasket 
materials, such as silicone rubbers 
and certain insulation materials, 

specific gravity of fluid is such 
that water will sink to bottom of 
transformer while ice crys&s are 
buoyant and float to top. Melted 
ice crystals could migrate through 
fluid and reduce its dielectric 
strength 

cost is relatively high 

PCBs are soluble in silicones only 

up to 8% 
high viscosity at lower 
temperatures 

high rate of heat release during 
combustion 

blended additives (proprietary to 
the supplier) are required to 
depress pour point and improve 

thermal and oxidative stabilities 

gassing tendency under electrics 
stress is equal to or higher than for 
conventional (naphthenic) 
transformer oils which are in turn 
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Poly-a-olefins 

(synthetic hydrocarbons) 

Chlorinated benzenes 

(Tri-tetrachlorobenzenes are 
components of PCB but can 
also be use alone) 

Esters 

(blend of pentaerithritol and 

fatty acids) 

biodegradable and can be 
disposed easily 

cost l lowest of all PCB 
substitutes and raw materials are 
plentiful 

compatibility with all materials 
used for transformer construction 
and all other hydrocarbon fluids 

lower pour point and slightly 
better low temperature viscosity 
than natural aliphatic 
hydrocarbons 

specific gravity below that of 
water and ice 

no gassing under electrical stress 

physical properties similar to 
properties of PCB 
transformers designed for PCBs 
are generally suitable for TTCBs 

high dielectric strength 

low flammability 

low pour point 

no toxic substances generated 
during arcing conditions 

compatible with most materials 
used in transformers 

higher than all other PCB 
substitute fluids 

relatively high rate of heat release 
during combustion 

relatively high cost 

not suitable for use at very low 
ambient temperatures because of 
high pour point 

exhibit some toxicity and not 

easily biodegradable 

no significant disadvantages 
except higher cost than RTEmp 
fluid 
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6 Safety 

6. 1 Exposure to PCBs 

There are three possibilities for PCBs to get into the human body:, through absorption via skin 
and through inhalation in the respiratory system and through ingestion into stomach and 
intestine. 

Picture 47: 
Absorb via Skin 

Picture 48: 
Inhale via Respiration 

Picture 49: 
Ingest via Stomach/Intestine 
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6. 1. 1 Skin (Picture 47) 
The biggest risk for people handling PCBs lies in the exposition of the skin, because it 
absorbs the substance very quickly. Therefore, it is important to avoid direct skin contact with 

PCBs. 

To protect skin from direct contact with PCBs, the appropriate personal protective equipment 

(PPE) must always be worn. 

6. 1. 2 Respiration (Picture 48) 
PCBs are not very volatile. Therefore, the danger of absorbing PCBs when facing small 

amounts of PCB can be neglected, as long as ventilation is sufficient. If there is a spill of a 
bigger size, then a respiratory mask with a filter for organic vapours and dusts should be 
worn. 

PCBs adhere to dust though, so when the situation implies that dust (e. g. from drilling in 

concrete) could be contaminated with PCBs, a respiratory mask with a Alter for organic 
vapours and dusts must be worn. 

Protection with respiratory masks with a filter for organic vapours and dusts is a MUST when 

facing major spills or activities with contaminated dust involved. 

A fire or an internal failure of PCB equipment can result in the production of the highly toxic 
gases Dioxin and Furan. 

6. 1. 3 Stomach and Intestine (Picture 49) 
As explained earlier, a very small amount of PCBs is absorbed by the stomach and the 
intestine from the food we eat. When working with PCB equipment and PCB contaminated 

materials, it is vital to obey the following rules to prevent an increased intake of PCBs: 

Foodstuff shall not be stored or consumed near PCB containing equipment or PCB 
contaminated materials. After handling PCB containing equipment or PCB contaminated 

materials, hands shall always be washed with warm water and soap. 
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6. 2 Personal Protective Equipment {PPE) 

The choice of the adequate personal protective equipment depends highly on the tasks to be 
performed and the deriving risks. 

Table 13: Personal Protection Equipment 

Task 

Sampling of liquids or soil 

Sampling of a capacitor 

Sampling of concrete or brick wall 

(e, g, by drilling) 

Dismantling of capacitors (no leakage) 

Personal Protective Equipment 

Gloves (Vinyl or Nitrile, no Latex) 

Light respiratory mask (Filter A2P2; for organic vapours 
and particles, voluntary) 

Gloves (Vinyl or Nitrile, no Latex) 

Safety goggles, only while opening or drilling 

Light respiratory mask (Filter A2P2; for organic vapours 
and particles) 

Leather gloves 

Safety goggles while drilling 

Light respiratory mask (Filter A2P2; for organic vapours 
and particles) 

Ear protection (while drilling) 

Working overall 

Helmet (according to companies' safety rules) 

Steel capped (rubber) boots 

Leather gloves 

Light respiratory mask only in case of leakage 
(Filter A2P2; for organic vapours and particles) 

Dismantling of capacitors (with leakage) Protective suit (Tyvek) 

Steel capped (rubber) boots 

Neoprene gloves 

Light respiratory mask (Filter A2P2; for organic vapours 
and particles) 

Clean-up activities 
(choice of PPE according to type of 
contanunation and extent of work) 

Protective suit (Tyvek) 

Steel capped rubber boots 

Safety gloves (heavy duty) 

Respiratory mask (light or full face, Filter A2P2; for 
organic vapours and particles) 

Helmet (if necessary) 

Ear protection (if necessary) 

One-way gloves for the sampling of liquids should be made of Nitrile or Vinyl. Latex, or 

Butyl rubber gloves should not be used as PCBs might penetrate through them! 
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6. 3 Protection of the Environment 

When handling PCBs, all necessary safety precautions need to be taken in order to prevent a 
contamination of the environment. 

When taking samples of PCB suspected equipment or PCB suspected material, it must be 
worked tidily without losing or spreading sample material. Use oil absorbing carpet as 
foundation if needed. 

All working material must be cleaned either with acetone or disposed of as hazardous waste, 
including PPE. Only metal and glass can be cleaned entirely, synthetic material and plastic, 
wood, etc. cannot be cleaned and have to be disposed of as hazardous waste. 

When con&onted with leaking equipment or equipment in bad technical condition during the 

inventory, it must be ensured that the leak can be stopped or that the entrainment of the 
contamination can be prevented. 

In areas with spills: The contaminated area shall be marked and fenced off if possible. 
Clothing and footwear shall be changed when entering or leaving the contaminated area in a 
designated place (compartment). If possible, the leak shall be located and sealed e. g. with a 
sealing paste. Furthermore, the leaking device shall be placed in a steel basin or drip tray 
when out of service otherwise absorbent pads shall be placed around and replacement 

foreseen as soon as possible. 

In case of leakage due to damaged equipment, uncontrolled spillage must be prevented by the 

appropriate positioning of a drip tray, as a first measure. Small leaks should be sealed, and 

suitable safety equipment must be used while carrying out this work. It is therefore advisable 

to always keep suitable material (drip tray, rubber gloves, sealing material) in the vicinity of 
such equipment. 

Visibly contaminated soil or concrete should be removed as quickly as possible in order to 

avoid further contamination. Surfaces of objects (vehicles, sidewalks, buildings, etc. ) should 

be cleaned by using oil absorbent materials and by wiping the surface with solvents. AAer the 

cleaning, the surfaces must be analytically tested to check the cleaning success. The used 

cleaning materials should be placed in drums for disposal. 
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7 Emergency Actions and Clean Up 

7. 1 Emergency Actions for Cold Incidents 

The seeping of PCB &om a device in the environment is described as a «cold incident». 

Cold incidents can be caused by unintended mechanical damage to the transformer's cooling 
ribs or by corroded transformer walls. Spills can, however, also occur during draining 

activities or the handling of stored oil. 

The following measures must be taken: 

Measures in case of «cold incidents» 

If a lot of PCB has leaked from the equipment and if there is a risk of the PCB 
contaminating the environment, the chemical brigade must be called immediately. If there 

are doubts whether or not the oil does contain PCB, then the oil should be regarded as 
containing PCB until the contrary has been proven, 

Inform the doctor in charge and equip the chemical response team with appropriate 

personal protective equipment according to chapter 6. 
Switch off the power supply to the concerned device and check grounding. 

Limit the spreading of the seeping oil by sealing the leak and using absorbing materials 

(sand, sawdust or cement) or by pumping in appropriate containers. If possible, a drip tray 
can be placed under the leak. 

Prevent the contamination of watercourses by PCB. Drains as well as channels and pipes 
that lead to open waters must be sealed. Furthermore, it must be ensured that no water can 
flow into the contaminated area (e. g. sprinkler systems). Consider: A pollution of 
watercourses or puddles does not necessarily have to be visible. PCB is heavier than water 

and thus there is no oil film on the water. 

Fence off and mark the contaminated area. A tent with different compartments must be set 

up to control the access of people and the movement of material into or out of the 

contaminated zone, in order to prevent clean areas &om being contaminated. The personal 

protective equipinent is put on/taken off in the tent every time when entering/leaving the 

contaminated zone. 

Within the contaminated zone, attention must be paid to the soles of the shoes. They must 

be clean, otherwise the floor could be contaminated with PCB by the soles. 

The contaminated floor or concrete should be removed as quickly as possible to prevent a 
further cross contamination. 

If the incident has happened inside a building: Evacuate people from all concerned 

rooms/buildings, switch off ventilation, close doors, and windows. 

Inform the competent authorities. All details about the incident have to be reported so that 

the population can be warned, if necessary (e. g. contamination of inking water). 

An Emergency Response Plan for cold incidents is given as a checklist for separate 
distribution in annex l4. 4. This checklist shall be regarded as a basic list and adapted to 
current actualities including contact addresses of competent authorities. 

PCB Management Handbook POPs Unit -August 2005 50 



7. 2 Emergency Actions for Hot Incidents 

Incidents involving PCB equipment can also be caused by short circuits or a fire in the 

vicinity of the equipment. In case of a «hot incident», the temperature in the device exceeds 
the boiling point of PCB (approx. 300 'C). 

If this happens locally and for a short time only (e. g. short circuit), PCB vapours can be 
released, and they can contain highly toxic Furans (PCDFs). If PCB gets in contact with 

oxygen (fire), not only Furans but also Dioxins g CDDs) can be formed. 

7. 2. 1 Incident Caused by an Internal Failure 

An electrical short circuit (arc) constitutes the greatest danger. In a capacitor, it gives rise to 
temperatures of several thousand degrees Celsius within fractions of a second. 

Failures of this kind primarily occur in capacitors. The heat causes excess pressure in the 

equipment, resulting in the bursting of the capacitor. A black, viscous mass leaks out. This is 
PCB containing carbon black. Due to the increased temperatures gaseous PCB is formed, 
which is contaminated by Furans. These vapoins can deposit viscous oil films on fittings, 
floors and walls, even at a distance from the place where the incident happened. 

In addition to the measures mentioned in the previous chapter, the following points must be 
considered: 

Personal protective equipment must absolutely include res irato rotection. 

Lock the building immediately and stop air circulation by closing/sealing ventilation slits, 
if possible. 

Evacuate people from all rooms at risk. 

Picture 50 shows the former position of a burst capacitor within a capacitor battery. The oil 
squirted out and contaminated the wall behind the capacitors. 

Picture 50: Hot Iucideut Picture 51: Burst Ca acitor 
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7. 2. 2 Fires 

Fires of transformers or capacitors have been very rare. The causes of incidents usually were 
fires in the vicinity of the PCB containing equipment. 

During a fire, there is danger of a decomposition of PCB caused by the heat and the effect of 
oxygen. Hydrochlorinated gas is formed and the decomposition process can also result in 

highly toxic Furans (PCDF)and Dioxins (PCDD). 
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Picture 52: Fire Near a Substation 
, r 

The order of the measures to be taken in case of a fire is given below: 

Call the fire brigade immediately and carefully describe the situation so that the 
appropriate equipment can be chosen for the fire-fighting operations. If there are doubts 
whether or not the devices do contain PCB, then they should be regarded as containing 
PCB until the contrary has been proven. Calling the fire brigade immediately can highly 
reduce the effects of an incident. 

Inform the doctor in charge and equip the chemical response team with appropriate 
personal protective equipment. The protective equipment proposed in chapter 6 is not 
sufficient for areas where Dioxins and Furans have been released (and hardly kept handy 

everywhere). Consequently, the chemical response team should only approach the danger 
zone if absolutely necessary. 

Switch off power supply. 

Hermetically seal the rooms or the entire building. Switch off ventilation systems. 

Evacuate people &om all concerned buildings, and on a larger scale in the direction of the 
wind. 

Inform the competent authorities: All details about the incident have to be reported so that 

the population can be warned or evacuated, if necessary, 

Fence off the contaminated zone and strictly control access. Only people wearing 

appropriate personal protective equipment are allowed to enter the zone. When fencing 

off, the direction of the wind must be considered. 

An Emergency Response Plan for hot incidents as a checklist for separate distribution can be 
found in annex 14. 5. 

Instructions for the fire brigade should include: 
~ To use CO2 to extinguish the fire 
~ If water is used at all, then only to cool down the environment 
~ If water is used, it must not flow into the sewage system or open waters (pump!) 
~ Clothes and protective clothing that has come into contact with PCB or decomposition 

products (soot) must be regarded as being toxic and disposed of appropriately 
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7. 3 First aid in case of contact with PCB 

The following table summarises the immediate actions that have to be taken after an exposure 
to PCB. Additionally, a doctor should be seen in any case. 

Table 14: First Aid Measurements 

Kind of Exposure 

Liquid PCB on the skin 

Liquid PCB in the eyes 

Liquid PCB in the mouth aud in the stomach 

Highly concentrated vapours of PCB 

Measure 

Use water and soap to wash thoroughly 

Rinse eyes with lukewarm jets of water for 15 
minutes, always keeping eyes wide open 

Rinse mouth with water, do not drink anything 

else, see doctor immediately 

Take affected people outside in the open air 

- 7. 4 - Clean Up after Incidents 

7. 4. 3 Assessment of an Incident 

In case of an incident, the operator/owner of the equipment must try to obtain the following 
information immediately and put them down in writing, to enable a first assessment of the 
situation; 

Do the concerned devices really contain PCB? 

Is the PCB concentration known (e. g. from earlier analyses)? 

What is the assumed extent of the PCB or PCDF/PCDD contamination? 

Are there any visible billows of smoke, soot deposits? 

Weather conditions: Direction of the wind, wind force, rain, snow? 

Are the sewage system or the groundwater affected? 

Access roads used for possible fire-fighting operations (cross contamination)? 

When and where exactly did the incident happen (order of events)? 

If the incident happened in a closed room, it shall be reported if ventilation was in use and 

when it was switched off, respectively. Additionally, the names of all the people that came 
in contact with PCB or smoke shall be listed (for medical care, if necessary). 

The assessment of the incident, which is done by experts, highly depends on the quality of the 

obtained information/responses to the above questions. 

Incidents should immediately reported to the POPs Unit: 

Ministry of Environment and Physical Planning 
POPs Unit 
Drezdenska 52 
1000 Skopje — Macedonia 

Phone: 
Fax: 
E-mail: 

+389 2 3091 534 
+389 2 3091 537 
a. mickovksipops. org. mk 
a. nedelkovpops. or g. mk 

Internet: www. inoepp. gov. rnk 

Based on the received information, the experts take samples that are analysed to determine the 
extent of the contamination. Cleaning activities should only be started with after the 

availability of the results, except for immediate actions, e. g. to control oil spills (to prevent a 
further contamination of soil, concrete and air). 
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7. 4. 2 Decontamination Methods 

The decontamination technique depends on the extent of the contamination, the pollutant(s), 
the concentration, and the contaminated material itself (concrete, soil, ceramic, plastic, etc. ). 

Table 15: Decontamination Methods 

Material 

Soil 

Uncoated concrete floors 

Walls, brick walls 

Ceilings 

Untreated metal, window panes 

Coated metal surfaces 

Plastic parts (insulating material, etc. ) 

Fittings 

1: 

h: 

1: 

h: 

1: 

h: 

Technique 

Remove until material is below the limit of 50 mg/kg 

Remove until material is below the limit of 50 mg/kg 

Use industrial vacuum cleaners with appropriate filters and 
wet wipe the floor 

Repeated solvent scrub process followed by an absorbing 
clean up, until material is below the linut of 50 mg/kg 

Use water to clean, or remove plaster 

See concrete floors 

Use industrial vacuum cleaners with appropriate filters to 
clean and wet wipe the ceilings 

See concrete floors 

Use solvents to clean carefully 

Ditto 

Use solvents to clean 

Completely remove coating 

Use solvents to clean 

Remove, replace 

Dismantle completely and use solvents to clean 

Clean or remove, depending on concentration and quantity 

I: low concennntion, dry, non-sticky soot, no visible oil film 

h: high concentration, visible oil film, spills, puddles, sticky soot 

The choice of the appropriate solvents or cleaning agents shall be made from case to case. It is 
recommended to use technical acetone to clean soot, dust, and similar materials. Spills are 

best cleaned by means of a biodegradable cleaning agent. 

Visibly contaminated soil or concrete shall be removed in order to avoid further 

contamination. Surfaces of objects (vehicles, sidewalks, buildings, etc. ) should be cleaned 

first by using oil absorbent materials and then by either a solvent scrub process or rather by 
using a biodegradable cleaning detergent. After the cleaning, the surfaces should be 

analytically tested to check the cleaning success. The decontamination process has to be 

repeated, until the remaining contamination is lower than the applicable limit value (50 
mg/kg). If this procedure does not lead to a success, the structure has to be removed. 

Spills into waters could pose a difficult clean-up problem and require special consideration. 

Since pure PCBs are denser than water, they will settle to the bottom and dredging of 
contaminated sediment will be necessary. 
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7. 4. 3 Protection of Workers and Environment 

In certain serious cases, the contaminated area shoed be sealed 

off 

b a protective tent around 

the zone. Such a tent must be air- and dust-tight, protect against the weather and control 
access by a system of compartments. The contaminated zone must only be entered through 

this system and personnel must wear personal protective equipment (PPE) when entering. The 
purpose of the sealing off is to prevent a cross contamination in the environment. A controlled 
exhaust system installed at the tent collects and filters (by a activated carbon filter) 
contaminated dust and particles that are formed dming the clean-up activities. 

Picture 53: Sealing-off of a Contaminated Zone by Picture 54: Breaking of Contaminated Concrete 
Protective Tent with Compartments 
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7. 4. 4 Disposal 

The appropriate disposal of the wastes is a very important part of clean-up activities aAer a 
PCB incident. Unfortunately, this aspect is often underestimated during the planning phase. 
Not only contaminated soil or removed contaminated building material, but also associated 
wastes like vacuum cleaner bags, solvents, personal protective equipment, cleaning material, 
sealing-off material, etc. must be disposed of in an environmentally sound manner. Please 
find more details about disposal in chapter 12. 

7. 5 Check of Clean Up (Monitoring) 

The supervision of clean-up activities by an independent expert and/or representatives of the 
responsible authority is a key element of success and should be regarded as useful assistance. 
Representative sampling during and at the end of the clean-up activities shall prove that the 

remaining contamination does not exceed the tolerable and agreed values. 

7. 5. 1 Tolerable Remaining Contamination after a Clean-up 

The guide values for tolerable remaining contamination shall be decided in cooperation with 

the MEPP. Furthermore, the control of the contamination after the clean up shall be regulated. 
It can make sense to determine the limit values from case to case, depending on the project. 
The following values can be regarded as guide values: 

Surfaces: 10 ng/m 2, 3, 7, S — TCDF 

Solids: 50 mg/kg PCB or ppm PCB 
Air: 0. 2 pg/m PCB 
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8 Phase Out 

8. 1 Phase Ont of Transformers 

The practical phasing out of transformers starts with the disconnecting procedure, which has 
to follow the local safety, rules for work on electrical equipment as well as (if available) the 
instructions of the manufacturer. Before any activity on the transformer can start it must be 
ensured that it has been switched off on the high- as well as the low voltage side, that the in- 

and outcoming lines are short circuited, safely and visibly earthed at the working place and 

that the operating panel of the circuit breaker and the low voltage power switch(es) are 
marked with a clear visible sign «do not switch works ahead». Furthermore, it must be 
ensmed that access to the transformer is possible without any remaining risk. 

The working area should be fenced off by red and white plastic bands to avoid unauthorized 
access. A fire extinguisher must be positioned in a suitable place on site, ready to use in case 
of a fire hazard. 

First of all inspect the transformer accurately on damage and leakage, then to avoid any 
further cross contamination it is, in case of leakages, essential to seal the leaking spots e. g. 
with SEDIMIT. Furthermore, remove all visible pollution on the metal parts e. g. with acetone 
to enable safe handling of the transformer afterwards. 

Secondly it is, to avoid any risk of loss of PCB containing cooling fluid during dismantling 
and transport, advisable to drain the transformer on its location beforehand according to a 
well prepared work schedule and provision of all necessary equipment as PCB pumps, drums, 

personal protective equipment and tools. This procedure has also the advantage that it reduces 
the total weight of the transformer during transport considerably. 

Before draining the oil, precautions for the case of a spill have to be taken by covering the 

ground with one or two layers of extra strong plastic tarp and drip trays under the crucial parts 
like the oil pump, hose joints, etc. It is also advisable to have absorbents like sand, cement, or 
sawdust ready. 

Due to the liquidity (viscosity) of the PCB cooling fluid, it might be difficult to open the drain 

tap. This has to be considered in advance to find the best possible solution. In case it is not 
possible to open the tap, drain the transformer via the oil filling cap or by removal of an 
insulator. 

Before the transformer is entirely drained off, it should be positioned at an angle to pump off 
as much cooling fluid as possible. It must be considered that there will remain some kilos of 
oil in the transformer after the draining off, which will be sweat out &om the windings in 

time. The drain tap must be closed after the draining activities and, if possible, the transformer 
should be filled with an absorbent or some sawdust to bind the remaining PCB oil. 

After removal of the transformer &om its enclosure investigate the area visually and 
decontaminate the floor, trench covers, and walls, remaining cables if necessary before 
installation of a new transformer. 

If a transformer is &ee &om damage and has no leakage and a clean surface, and the drainage 
is not performed on site, then the removal can be done in normal working overalls. 
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Picture 55: Drainiu of a PCB Transformer Picture 56: Phase out of a intact PCB Transformer 
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Filling the same drum with PCB contaminated oil &om different transformers is allowed if 
their PCB content is known and of a similar concentration. If no information about the PCB 
content of the oil is available, the oil must be considered as PCB contaminated and the drums 

with the unidentified oil have to be marked as PCB contaminated. 

8. 2 Phase Out of Capacitors 

Preparation 

The practical phasing out of capacitors starts with the disconnecting procedure, which has to 
follow the local safety, rules for work on electrical equipment as well as (if available) the 
manufacturer's iiistructions. 
Before working on a capacitor or capacitor bank, the following operations must be carried 
out: 

Ensure that the circuit breaker or power switch and eventual line isolators for the 

affected capacitor are open and marked with a sign «do not switch works ahead» 

Short-circuit the incoming lines for the capacitor at the earliest l0 minutes aAer 

switch off 
For high voltage capacitor banks connect earthing rods for each rack to the ground 
circuit by means of braids 

Most capacitors are equipped with discharge resistors. Nevertheless, the terminals of 
the capacitor cases have to be shortened before any work is carried out on them, 
because the discharging circuits inay be damaged 

The working area should be fenced off by red and white plastic bands to avoid unauthorized 

access. A fire extinguisher has to be positioned in a suitable place on site, ready to use in case 
of a fire hazard. 

Before the dismantling, it has to be checked if the capacitors are leaking or if they are 

damaged. If there are leaking capacitors, the leaks have to be sealed, for example with a 
sealing paste. The contaminated surfaces of the capacitor have then to be cleaned with a rag 
and acetone. Puddles of PCB containing dielectric have to be sucked up by pumps or soaked 

up by adsorbents. All arising waste has to be collected and disposed of as hazardous waste. 
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If the spill is situated in the area where the workers have to enter during the dismantling 

activities, the area must be covered with oil absorbent carpet to prevent an entrainment of the 

contamination by the sole of the rubber boots. 
Before packing any UN-approved drum with waste, the drums must be checked (damage, 
leaks, UN approval). 

Dismantling 

While dismantling the capacitors, the bushings must be regarded as the &nveakest» parts of the 

capacitors. Especially for heavy capacitors, it is not allowed to hold on to the bushings while 

cong them, as they might loosen or break off and cause a spill of PCB-containing fluid. 

The capacitors must be safely packed into UN-approved steel drums on site. 

If capacitors have to be stored temporarily, they have to be placed standing upright (bushings 

up). It is recommended to place them into steel trays or, if not available, on oil absorbing 
carpets to prevent any spills. 

~ 8. 3 Phase Oat of Other Kttaipmeat 

Other electrical devices like circuit breakers mostly contain small quantities of oil. After the 

phasing out of such equipment containing oil it has to be checked e. g. with a suitable test kit if 
the fluid is PCB contaminated. If the test kit shows a contamination of & 50mg/kg the 

equipment must be considered as PCB contaminated and disposed as hazardous waste. 
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9 Packing 

Transport and packing of dangerous goods are regulated by various regulations. There is a 
separate regulation for each means of transport (road, rail, sea) as you may see in chapter 
11. 1. The packing instructions are very similar to each other. The specifications of the 
thfferent packaging types for PCB containing material accord to the ADR {European 
Agreement concerning the International Carriage of Dangerous Goods by Road) are 
mentioned below: 

9. 1 Packing According to ADR 

Due to the easy handling, open head steel drums are usually used for solids and tight head 
steel drums for liquids, respectively. 

Table 16: Packaging Types 

Packaging Type 

Tight head steel drum 

Open head steel drum 

Purpose 

Liquids 

Solids 

Packaging Type Code 

1A1 a 

* Explanation of packaging type codes: 

The codes 1A1 and 1A2 describe the packaging type: 

The first figure specifies the kind of packaging (1 = drum) 

The letter describes the material (A= steel) 

The second figure characterises the opening (1 aight head drum, 2=open head drum) 

The maximum volume authorised by the ADR is 450 litres. However, &bmns with a volume of 
220 litres are easier and safer to handle and therefore usually chosen. In addition, a volume of 
220 litres is also permitted for a transport by sea (IMDG limit for liquid PCB: 250 litres). 

Picture 57: Open Head Drum Picture 5$: Imprint UN Approval 

Packaging must conform to the construction and testing instructions stipulated in the ADR 
reguhtions. Strength and tightness are tested. UN approved steel drums have an imprint to 
prove a successful testing. 
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For the transport of PCB containing capacitors, it must read as follows: 

UN lA2 Y 400 S 03 CH2025, means: 

Symbol of the United Nations or the letters UN 

Code for packaging type 

Two-part code: Letters of packaging group 

400 

03 

CH2025 

For solids: Maximum gross weight in kg 

For solids: Letter S 

The last two figures of the year of manufacture (example) 

Manufacturer's code (example) 

In case of liquid PCB, drums must never be completely filled. Approx. 50 mm should be left 

empty for a possible extension of PCB in case of higher temperatures. Pumps should be used 

to fill the drums; pouring the liquid Irom one drum into another is no viable option. As 
disposal prices and techniques depend on the kind of waste, liquid and solid wastes should 

always be separated. 

9. 2 Summary of Possible Containers for PCB Transports 

Apart 6om the commonly used steel drums, also other packaging types can be used, as long 

as they are UN approved and comply with the instructions of the ADR for the transport of the 

goods. 

Table 17: Summary Packaging 

Waste Type 

PCB liquids 

PCB capacitors 

Containers 

UN approved steel dnuns for liquids 1A1 

Large packaging IBC, 31A. , 31B, 31N 

Tank Containers 

UN approved steel drums for solids 1A2 

Diinensions 

60 to 220 litres 

500 to 1250 litres 

Various sizes 

Usually 220 litres 

PCB transformers 

(only when drained!) 

PCB solids, 
(metals, soil, debris) 

Damaged packaging 
(e. g. 220 litres steel drums) 

Steel trays 
20' Box Containers with tip tray 

UN approved steel drums for solids 1A2 

Recovery drums 

Various types 

Height over 800 mm 
Various 

Usually 220 litres 

307 litre und 427 litre 

Picture 59: UN approved IC Picture 60: Steel Drums Picture 61: 20' Tank Container 
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Capacitors should be packed into UN approved drums (1A2). In the drum, they must always 
be stored standing upright. Any moving of the waste inside the drum has to be avoided, i. e. by 
using absorbents, wood, rugs, etc. 

If the height of the capacitors exceeds the drum, it might be necessary to carefully break off 
the bushings. Such activities shall only be allowed after the capacitors have been put into 

drums. Capacitors already placed in Amns (upright position), but showing leaking isolators, 
do not pose a risk. As an additional safety measure, a layer of sawdust should be placed in 
each drum, in order to absorb any liquids if necessary. 

Picture 62: Capacitors in UN Approved Drum 

t 

Picture 63: Markin UN-A roval 

In case that there is no approved packing available at the time of dismantling, capacitors (and 
also transformers), can be placed temporarily in steel trays, of at least 1. 1 times the volume of 
the contained fluid. However, this can only be regarded as a temporarily safety precaution, 
but not as packing. 

Damaged or leaking drums as well as drums that do not conform with the regulations must be 
stored and transported in recovery drums. Appropriate measures must be taken to prevent 
movements of the inner thorn. 

If the recovery drum carries liquid PCB, a sufficient quantity of absorbing material should be 
added to immediately absorb possible liquid coming out of the inner drum. 

Picture 64: Recovery Drum I Picture 65: Recovery Drum II Picture 66: Plastic Recovery Drum 

9. 3 Labelling of the Packaging 

The labelling identifies the dangers posed by the packed goods and is destined to attract the 

attention of the person handling the goods to take the necessary precautions dining storage or 
transport. 
The «Orange Book» defines the identification of a hazardous material or article. These 
assigned identification numbers are also generally referred to as «UN numbers». 
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Table 18: UN Numbers for PCB 

UN 2315 PCB, liquid 
(transformer oil, hydraulic oil, etc. ) 

UN 3432 PCB, solid 
(PCB containing equi pment, PCB contaminated soil, etc. ) 

9. 3. 1 Labelling for Storage or Transport 

If waste is transported by road (ADR), each packaging must be marked clearly and durably 
with the UN number of the contained goods, the letters «UN» coming first. A label of class 9 
must be affixed to each packaging (see pictures 67 and 68). In case of recovery drums, the 

designation «OVERPACK» must be added. 

Picture 67: Labellin Acc. to ADR for Li uid PCB Picture 68: Labellin Acc. to ADR for Solid PCB 

UN 2315 
Miscellaneous 

UN 3432 
Miscellaneous 

The identification of containers for a transport by sea is different. The MDG (International 
Maritime Dangerous Goods Code) applies for such shipments. 

In addition to the UN number, the proper shipping name (PCB) must be mentioned and some 
indication about the condition of the contents (LIQUID or SOLID) must be made. The class 9 
label and also a label reading «MARINE POLLUTANT» must be affixed on the containers, 
see pictures 69 (label for liquid waste) and 68 (label for solid waste). 

Picture 69: Labellin of Li uid PCB Accordin to IMDG 

UN 2315 

POLYCHLORINATED BIPHENYLS, 

LIQUID 
Miscellaneous 

MARINE POLLUTANT 

Picture 70: Labellin of Solid PCB Accordin toIMDG 

UN 3432 
POLYCHLORINATEDBIPHENYLS, 

SOLID 
Mtscelleneous 

MARiNE POLLUTANT 
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9. 4 Handling of Packed Waste 

It is essential to weigh the packed drums. If possible a mobile scale can be used on site. This 
allows a reliable planning of the transport of the waste. The following information shall be 
additionally written clearly on the lid of the drum: 

Content 

Name of the location, where the packed goods originate from 

Date 

Weight and signature 

Picture 71: Safe Drum Lifts Picture 72: Martung the Drums 

The drums with open lid must be secured by «splints». Full drums should preferably carried 

by a safety drum lift, forkliA or crane. If using a crane, there are special drum clamps 
available for safe handling. Only checked and clean drums shall leave for disposal 
respectively to the temporary storage area. 

Picture 73: Useful Information Picture 74: Lids with written Information 

Substation XXX 
3 caps, 182 kg 

25. 07. 05 /DEH 
Oo 
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10 Temporary Storage 

10. 1 Temporary Storage - On Site 

PCB containing wastes should generally not be stored on sites that are not specifically de- 

signed for interim storage of hazardous wastes. Usually, there is no appropriate infrastructure 

to guarantee a safe storage. Uncontrolled and inexpert interim storages as shown in pictures 

I 
75 and 76 endanger people and the environment, and result in unnecessary additional costs. 

Picture 75: Bad exam le I o en air stora e Picture 76: Bad 

ak 

Exam leII noti tra s) 
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PCB containing devices should be packed safely and in compliance with the applicable laws 

(see chapter 9. 1) as soon as they have been phased out, even if their disposal takes place at a 
later stage. Irrespective of the quality of the temporary storage, the final and environmental 

sound disposal of the waste must be scheduled and coordinated that storage will not exceed 

I 
twelve months. 

Minimum Re uirements for Tem ora Stora e On Site 

Packing 

Capacitors tnust always stand upright. The isolators are the weakest parts and could easily break off 
It is possible to put capacitors and contaminated solids into drums that are not UN approved. However, such 
drums must be checked for datnage and leaks and cannot be used for transports. AAer use, the drums must 

be regarded as containinated and also be disposed of as hazardous waste! 

Leaking devices should be sealed. Ef necessary, absorbents can be added to steel trays. 

Building 

The floor of a temporary storage tnust be solid and tight. The storage must be walled and protected against 
the weather on all sides. 

All entrances to the storage must be marked with an appropriate warning, and access for unauthorised 

people must be forbidden. 

Display emergency procedures and best working practices (see annexes 14, 4, 14. 5, 14. 6) 
The building should have soine openings for permanent ventilation. 

Increased risks of fires must be excluded (no wooden shed, no storage of inflammable goods in the same 

building or in the neighbourhood). 

Fire extinguishers (powder) and absorbents (e. g. sawdust) must be available and easy accessible. 

No food storage or food processing companies in the neighbourhood. 

Control 
The temporary on site storage must be authorised by the Competent Environmental Authority. 

The regional fire brigade must be informed about the temporary storage and the kind and quantity of the 

goods/wastes (by tneans of copies of storage lists). 

Depending on the size of the storage and the kind and condition of the stored goods/wastes, daily, weekly or 
monthly visual inspections should be scheduled. 

PCB Management Handbook POPs Unit -August 2005 



All goods/wastes must be clearly marked giving information about the kind of waste, the date 
of packing, the weight, the origin and further important data. An up to date storage list must 

be accessible at any time. 

10. 2 Central Storage Platform 

A central storage platform shall provide the necessary storage room, where PCB devices and 

associated waste can be collected and stored until their final disposal. Such a platform could 

also be used as a «buffer zone» by Macedonian waste treatment / disposal plants to guarantee 
a constant running of their plants. 

It must be ensured that there are no inexpert storages that can pose high risks for people and 

the environment. The following instructions must be followed: 

Central Stora e Platform 

Packing 
PCB wastes must be packed in accordance with the instructions stipulated in the ADR (see chapter 9), 

Building 

The floor of a central storage platform must be solid and tight. Any cracks on the floor must be sealed. 

The storage must be walled and protected against the weather on all sides. 

All entrances to the storage platform must be marked with an appropriate warning, and access for 
unauthorised people must be forbidden, 

For safety reasons, it should not be possible to enter the area where the central storage platform is located 
without prior control, 

Display einergency procedures and best working practices (see annexes 14. 4, 14. 5, 14. 6) 
The building should have a permanent ventilation system (via activated carbon). 

There must be a fairly big working area, where e. g, transformers can be drained or waste handled and 

packed. The floor of this area should be preferably covered by steel (like a drip tray) and absolutely tight, 

optionally, a special, PCB resistant Epoxy coating could be applied. 

Either one big steel tray or several smaller drip trays (e. g. for equipment and separate ones for drums, IBCs, 
etc. ) should be foreseen for the temporary storage of the wastes. 

Increased risks of fires must be excluded (no wooden shed, no storage of inflammable goods in the same 

building or in the neighbourhood). 

No food storage or food processing companies in the neighbourhood. 

Infrastructure 
Power and water supply. 

Appropriate crane and a forklift to move and handle transformers, high voltage capacitors and packaging. 

The building must be accessible by trucks (loading/offloading activities). 

There should be also enough space for any truck or crane movements in front of the building. 

Fire extinguishers (powder) and absorbents (e, g, sawdust) must be available and easy accessible. 

Control 
The central storage platform must be authorised by the Environmental Agency under the frames of MEPP. 

The regional fire brigade inust be informed about the platform, its activities, and periodically about the kind 

and quantity of the stored goods/wastes (by means of copies of storage lists), 

With pro-active information of the City Council and — if necessary — the citizens, a general acceptance of the 
interim storage should be actively obtained and maintained. 

The platform must be checked daily. 

PCB Management Handbook POPs Unit -Aogttst 2005 



Picture 77: Example for a Sound Storage Platform 

Fresh Air inlet 

Air Exhaust 
to Ourtalde 

K 

Legend 
A - security fence 
8 - padlocked door 
C - concrete floor (no drains) 

- all cracks and expansion joints between 
slabs sealed with compound 

- floor painted with epoxy paint to prevent 
PCBs to penetrate in concrete 

D - concrete curb around perimeter of storage 
area; inside of curb painted with epoxy 

E - sealing compound (grouting) at comer of 
curb to prevent leakage under curb 

F - ramp over concrete curb. into storage area 
G - drums containing PCB-wastes 

stored on pellets for mobility 

No Open Roor Drains fn Vicinity 
All Roor Cracks Sealed 

[Handboott on PCBe in electrical equipment, Environment Canada] 

H - recovery drum 

I - sparedrum 
J - dean-up materials, stored in bin 

K - locker for PPE worn when working 
with PCBs 

L - pumps and hosesfor use with PCBs 
laid in a drip tray 

M - scrapped transformer in protective crate 
ff - delivered capacitors on pellets for packing 
0- first-aidkit 
P - PCB label on door 
Q - powder or foam-type fire extinguisher 

If there is neither a platform as previously described nor another possible interim storage 
building, a kind of mobile interim storage could be installed for short-term use. Depending on 
the approx, total of the arising waste, 20' or 40' box containers with integrated drip trays as 
safety precaution could be an ideal option. It should be considered that usual Box Containers 
do not contain of a steel ground but only wood. 

Picture 78: Typical 28' Boa Coatainer with trip tray Picture 79: Interim Store e with Containers 
n 

2rcrw&yatnc~g~fg@t I 

fttets2'st~van 
e n s t ho 

PCS Mattagemetlt Handbook POPs Unit -August 2005 66 



11 Transport 

11. 1 International Regulations for the Transport of Hazardous Goods 

Depending on the means of transport for hazardous goods, the following regulations are 

applicable: 

ADR (European Agreement concerning the International Carriage of Dangerous Goods by Road) 

IMDG (International Maritime Dangerous Goods code/transport by sea) 

RID (Regulation for the international transport of hazardous goods on railways) 

IATA DGR (IATA regulations on the transport of hazardous goods/air transport) 

It should be noted that various regulations (ADR/IMDG/RID/IATA-DGR) are substantially 
similar to one another. The only difference is that special packaging, labels or quantity limits 
are specified for the different means of transport, depending on the type of hazardous goods. 

11. 2 ADR 

The packing of PCB containing equipment in accordance with the ADR is described in 
chapter 9. Some further regulations applicable for the transport of dangerous goods according 
to the ADR are mentioned below: 

11. 2. 1 Obligations of Main Actors 

Basically, the ADR distinguishes between three main actors, whose obligations are described 
as follows: 

~Ex orrer 

To check if the goods to be transported are classified and approved for shipment 

To supply all necessary transport documents 

To only use UN approved packaging that are correctly marked and labelled 

Carrier 

To make sure that all necessary documents are carried along in the vehicle 

To check if the freight is in good condition, i. e. no visible damages like leaks or cracks 

To make sure that the vehicle is not overloaded 

To make sure that the placards and labels are affixed 

To make sure that the equipment as stipulated in the written instructions for the driver are 
carried along in the vehicle 

Not to transport the &eight if it does not comply with the regulations 

~Im orrer 

Not to delay the acceptance of the goods without compelling reason, and to check after the 
unloading if the ADR instructions concerning the import are fulfilled 

To clean and decontaminate vehicles and containers 

To make sure that any labels, marks and signs are no longer visible on the completely 
unloaded, cleaned and decontaminated container 
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11. 2. 2. Documentation 

The following documents must accompany every shipment in accordance with the ADR: 

Movement document 
The following data of every single good/waste must be mentioned on the movement document: 

UN number, with the letters «UN» in Bont of the number 

If the goods to be transported are wastes, the word «WASTE» must be written in 6ont of 
the UN number 

The official designation (Polychlorinated Biphenyl) plus the technical term (PCB) 
UN class (9) 
Packaging group 

Packaging type and number of packaging 

Total quantity of each dangerous good with different UN number 

Name and address of exporter 

Name and address of importer 

~ Container acttin certificates 
If dangerous goods are transported in box containers by sea, a container packing certificate 
must be enclosed to the movement document, Basically, the container packing certificate 
confirms that the goods have been packed and loaded according to paragraph 5. 4. 2 of the 
IMDG Code. The container packing certificate can be integrated in the movement document. 
An example is shown in annex 14. 11. 

Written instructions 
To be able to take actions immediately in case of an accident or an incident, the driver must 

be provided with transport emergency cards for each transpoited dangerous good briefly 
informing about the following: 

Designation, class and UN number 

Possible dangers that can be posed by the goods 

Necessary additional equipment 

Measures to be taken 

Not only ADR regulations but also Basel Convention procedures and documents must be 
considered for international transports of hazardous wastes. The two regulations sometimes 

overlap and it is e. g. sufficient to use the Basel Convention Movement Document (see annex 

14. 8) to accompany the transport. 

11. 3 National Transports within Macedonia 

According to the Manual for transporting dangerous substances, the following conditions 
have to be fulfilled by the transporters: 

l. The vehicle has to be properly labelled (Camler plates, precautionary labels and etc. ) 
2. Safety equipment: 

a. Personal protection 

b. Vehicle protection (ADR) 
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3. Dangerous substances transport documentation: 

a. ADR transport document 

b. Directions for special safety measures 

c. ADR training certificate for drivers of vehicles carrying certain dangerous goods 

d. Certificate of approval for vehicles carrying certain dangerous goods 

4, Loading, transport and unloading of dangerous goods 

5. Duties and responsibilities of the involved subjects during the transporting procedure 

6. Procedures in case of traffic accidents and fire protection 

7. First aid instructions 

11. . 4 Transboundary Movement of Hazardous Waste 

When exporting PCB wastes to other countries, the procedures stipulated by the Basel 
Convention (see also chapter 1. 1) have to be followed. One important condition under the 

Basel Convention is that a transboundary movement of hazardous wastes or other wastes can 
take place only upon prior written notification to the competent authorities of the States of 
export, import and transit, and upon consent fram these authorities permitting the 
transboundary movement of waste. Furthermore, each shipment of hazardous waste or other 
waste shall be accompanied by a movement document from the point at which a 
transboundary movement begins to the point of disposal (see annex 14. 8). 
Please contact for more information your competent authority. 

Ministry of Environment and Physical Planning 
POPs Unit 
Drezdenska 52 
1000 Skopj e — Macedonia 

Phone: +389 2 3091 534 
Fax: +389 2 3091 537 
E-mail:a. mickovskipops. or g. mk 

a. nedelkovpops. org. mk 
Internet: www. moepp. gov. mk 

11. 5 Loading and Safety Check Before Transport Takes Place 

11. 5. 1 Loading on a Truck for Local Transports 

~ Att hazardous wastes ready for transport have to be packed and labelled according to the 

ADR (see chapter 9. 1 and 9, 2). 

11. 5. 2 Loading of 20' Box Containers for International Transport 

The type of packaging and transport depends to the chosen method of disposal and may vary. 
It should be considered that beside the national and international packaging regulations also 
the disposal facility might have special specifications. 

Before loading each drum should be checked again for possible damages. The drums have to 
be handled carefully. 

When wastes are transported over long distances, it is particularly important to ensure that the 
load cannot shift (see picture 80). The load can be ideally secured by optimal utilisation of 
space and by safety measures like tightening belts, antislip wooden boards and air bags. It is 
also necessary to ensure that the weight of the individual packagings in trucks or containers is 
evenly distributed. Furthermore, the total gross loading weights, which vary from country to 
country, must be considered, 
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Picture 80: Movements of Containers e. . on Shi s to be Considered 

If 20' Box Containers will be used for transportation, there is space for 36 UN approved 
drums in one layer. The containers shall be loaded with two layers of ~s, therefore a total 

of 72 drums may be loaded into one container. The next picture illustrates how the drums are 
loaded in the container with a floor between the layers, made of plywood planks. 
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1st layer: 36 drums 
2nd layer: 36 drums 

« 

Total: 72 &ums per Container 

Picture 81: Loading of Container Picture 82: Lifting of Containers to truck 

%hen transporting (drained) transformers, the devices must be tightened by using sufficiently 
strong belts fixed to the lifting eyes. The loading is easier if open top containers are used. 

However, such containers must be covered by a tarpaulin to protect against the rain. 

Picture 83: Open top container Picture 84: Loading of Transformers 
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There are also special containers for the safe transport of PCB containing transformers that 

have not been drained (see picture 84). Such units, however, are rather expensive. 
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12 Disposal 

12. 1 Abstract 

To select the most appropriate technology several ratable and non-ratable criteria have to be 
considered. Among "non-ratable", or relative criteria, are included public acceptability, risk 
and environmental impacts, which depend on the specific geographic site location. The 
ratable criteria may include the applicability of the method (in accordance with its 
development status), overall cost, minimum achievable concentration, clean-up time required, 
reliability, maintenance, post treatment cost and ability to use soil after treatment. 

The difference between technologies that only separate and/or concentrate a pollutant (e. g. 
solvent extractions, thermal desorption) and those which destroy the contaminant (e. g. 
incineration, dechlorination or biodegradation) must be considered. Those technologies that 

only immobilize contaminants (e. g. landfill systems, stabilization and vitrification) should 
also be clearly differentiated. 

The technologies presented cover a wide range of degree of treatment and recovery of 
transformer components, a factor which must be taken into account in comparing 
technologies. Decontamination is never completely applied to all components, and this means 
that a residue remains which must be incinerated. In the best case this will be just the porous 
parts (wood and paper) unless the solvent technique is applied for long process times, and a 
product finally obtained which may be sent for land filling if the residual PCB levels are 

legally acceptable. In other words, the total cost of treatment, including the cost of final 

disposal of residues, must be taken into consideration. 

Last, but not least: Whatever technology is chosen, it has to be performed by a company 
which is approved for this task by the MEPP, respectively, if the PCB waste is exported, 
approved by the competent authority in the concerned country. 

Conclusions 

Incineration, is the most widely available and used technology for PCB destruction and 

remains a final solution 

Because of the cost-factor of incineration and its non-availability in many countries, 
alternative technologies are widely used 

Some of those technologies have the advantage not only of lower cost, but also of being able 
to treat economically much lower volumes of waste material 

Although oil decontamination can be achieved with technologies allowing complete 
destruction of PCBs, the carcass of transformers and capacitors can present problems because 
of the presence of a small amount of porous, organic materials which are costly to treat to 
obtain complete decontamination. 

In December 2004, the United Nations Environment Programme published an updated 
version of the inventory of worldwide PCB Destruction Capacity. It can be downloaded from 
the Internet: ht://www. chem. une . ch/ o s/ cb activities/ cb dest/PCB Dest Ca SHORT. df 
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12. 2 Situation in Macedonia in 2004 

The disposal costs highly depend on the fact whether environmentally and legally sound 

treatments are available within Macedonia in the future, or if the wastes have to be exported 
for final disposal. In the second case, shipment costs for the hazardous wastes would have to 
be considered as an important budget factor. 

New technologies make it basically possible to decontaminate transformers in (mobile) 
installations in Macedonia and to e. g. only export oil with a concentration of & 500 mg/kg for 
disposal. 

Obviously, possible investors of treatment installations need to know about the quantity of 
PCB containing equipment to be disposed of in a country or region. Furthermore, it must be 
considered that high temperature incineration is usually the only viable option for capacitors 
as well as oils and solids with a PCB content of & 500 mg/kg. As a result, the data of a 
countrywide PCB inventory are needed for a detailed assessment of the future disposal 
possibilities in Macedonia. At the time of preparing this handbook, the inventory was already 
in progress. 

Although the inventory activities are going on in the Republic of Macedonia, they are still at 
the beginning and in summer 2005 there is no clear information on the quantity of PCB 
containing equipment in the country yet. So, in this phase it is not possible to make any 
assessment regarding the future disposal possibilities in Macedonia. The fact is that there is 
no facility for environmentally sound treatment of PCBs equipment and also there is no 
information of including new technologies or building a new facility for decontamination of 
such equipment in the near future. 

12. 3 Overview Decontamination Methods 

12. 3. 1 Dechlorination 

Chemical Dechlorination is based on reactions with either an organically bound alkali metal 
or an alkali metal oxide or hydroxide. Dechlorination processes are well developed for the 
treatment of liquid PCBs and PCB contaminated oil. The chlorine content is converted to 
inorganic salts, which can be removed Rom the organic fraction by filtration. Reactions take 
place under inert atmosphere. Some companies provide mobile treatment plants, which can be 
used on an operating transformer in the field. There are several types of this technology: 

The Base Catal sed Dechlorination Process BCD 
The Base Catalysed Dechlorination process (BCD) is a batch process operated in a series of 
stages and can treat PCB wastes up to 100'000 mg/kg. Solvent washing is required for the 
transformer components. Capacitors must be shredded first and can then be treated with the 
BCD process. A reduction of chlorinated organics to less than 2 mg/kg is achievable. 

Eco Lo ic Process 

The Eco Logic decontamination technology is a high temperature, but non-incinerative 

process which involves the gas-phase chemical reduction of organic compounds by hydrogen 
at temperatures of 850 'C or greater. 
The process is made up of several steps. In the first reactor the various products to be treated 
are rendered into a suitable form for processing. The gas-phase reaction occurs in the main 
reactor. The third step is the gas scrubbing system; the fourth one concerns the compression 
of the product gases and the storage unit. 
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In the case of solid contaminated wastes such as electrical equipment, these must first be 
opened or punched to give access. They are then treated in the first reactor to desorb the 
contaminants. It is these latter which pass into the main reactor. Contaminated liquids can be 
injected directly into the main reactor for conversion. 

PCB Gone 

The process developed by S D Myers called PCB Gone is very specific in the scheduled 
wastes it is able to treat, as it is designed to treat PCB contaminated transformer oils with 

concentrations below 10'000 mg/kg without the need to remove the transformer or take the 
transformer out of service. Concentrations below 2 ppm are achievable. It involves circulating 
the transformer fluid through a, filtration system until the residual PCB concentrations are 
below those required. The continued recirculation of the fluid through the transformer largely 
flushes the PCBs from the transformer windings and other internal components. The treated 
oil is then suitable for continued use. Leaching from the porous parts of the transformer such 

as wood and paper insulation can occur and the transformer may require another treatment 
after some time. 

12. 3. 2 LTR Technology 

The LTR technology (Low-Temperature Rinsing and Re-Use/Recovery) was developed by 
ABB and after an MBO in 2004, it is now promoted by ENVIO. After draining of the PCB 
liquid, PCB residues remaining in the transformer (inainly in transformer core and windings) 
are removed by means of a cleaning fluid under appropriate and safe process conditions. 
When the process is complete, the reusable secondary materials have a residual PCB 
contamination level of less than 5 ppm. 

The LTR technology allows the re-classification of many PCB transformers so that they can 
be put back into use. The materials of transformers, which are not being put back into use, are 
almost entirely recovered for re-use (scrap metals). The remaining PCB fluid and oil is 
incinerated, or destroyed in a chemical process with sodium. 

The technology is modular and scalable and can economically be deployed in small facilities 
in any country wishing to establish its own PCB treatment infrastructure. 

Picture 85: LTR Process Picture 86: LTR' Decontamination Plant 
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More details about the technology and Envio may be found at ht://www. envio- ou . cpm 

12. 3. 3 Retro fllllng 

Similar to the PCB gone process Retro filling is designed to reduce PCB concentrations to a 
level which will legally allow the transformer to remain in service. Retro filling of a 
transformer means emptying the equipment of its dielectric fluid, and replacing it with a new 
non-PCB oil. Since the inside of a transformer is complex, this operation can be quite long. A 
more serious problem is related to the fact that the transformer usually contains wooden and 
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possibly paper components. These materials are porous and retain the contaminated oil. It is 
thus not possible, in a relatively short time, to reinove all the PCB oil. The result is that when 

a new, clean oil is placed in the transformer, there is a gradual leaching out of residual PCBs 
Rom the porous components. Over a period of months, the measured PCB level in the new 

transformer oil can slowly rise again, perhaps above the levels which were attended to 
achieve. The time required for the leaching action to be finished, thus stopping any release of 
PCBs into the transformer oil depends on the size and structure of the equipment. A test of the 

PCB content after a retrofilling must be performed after 9 months of the transformer being in 

use. In some cases it may be necessary to carry out several retrofilling operations to achieve 
the desired level. 

A decision about the viability of doing a retrofilling operation will take into consideration 
local factors. These are basically the cost of cong out the retrofilling operation (there 
might be more than one operation necessary), including disposal costs for the contaminated 
materials produced by the retrofilling as well as at the end of the useful life of the transformer, 

to be set against the cost of buying a new transformer, if the original one is discarded. One 
will also take into consideration the higher efficacy of the new transformer. 

12. 4 Disposal Methods 

12. 4. 1 High Temperature Incineration 

Hazardous waste incinerators have a main chamber (also called the primary chamber) for 
burning PCBs and POPs such as unwanted and obsolete pesticides and an after burnmg 

chamber. The secondary chamber is used for extending the residence time for maximum 

destruction of the material and its thermal oxidation into gases and unburnable solids. 
Downstream of the secondary chamber is the gas treatment system. This comprises rapid 

quenching systems that quickly cool the gas to safe temperatures at which formation of 
Dioxins and Furans does not occur and the use of wet scrubbers. In addition incinerators are 

being fitted with Dioxin removal facilities such as catalytic reduction, packed tower 
absorbers, precipitators and other reactive absorbers. 

The chemistry of incineration is the controlled high temperature oxidation of primarily 

organic compounds to produce carbon dioxide and water. Inorganic substances such as salts, 
acids and metallic compounds may also be produced &om these wastes. Incineration 

processes for management of hazardous wastes are highly complex and require control of the 

kinetics of chemical reactions under non steady state conditions. 

Picture 87: Incineration Process Picture 88: Under round stora e 
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12. 4. 2 Incineration iii Cement Kilas 

Principally, ceinent kilns should be suitable to destroy PCBs. However, trial runs must first 
clarify the questions of exhaust gases from the kilns and their impact on the environment. If 
cement kilns are used to incinerate wastes, the standards of the applicable regulation have to 
be met. At the time being, while in Macedonia no such regulation is in force, one can refer to 
the regulation 94/67/EG of the European Counsel on the incineration of toxic wastes, To be 
able to comply with this regulation, a very high technical standard is necessary (modern kiln, 
chlorine bypass, control of the retention time and the temperature of the gases). However, this 
arrangement remains untested for PCB wastes, The cement industry specifies that their fuel 
stock contains less than 50 ppm and has indicated that they do not intend to accept PCB 
wastes. 

12. 4. 3 Undergrouiid Land filbng 

A dumping of PCB containing wastes is strictly prohibited. To be able to store hazardous 
wastes in an underground land fill site, strict geological requirements must be met. In 
addition, the site must be licensed to store PCB containing wastes. The cooling fiuid of 
transformers must be drained off before the storage and disposed of by another method. 
Especially when considering the persistence of PCBs, this method cannot be regarded as a 
(final) solution, and is mainly offered in former salt mines in Germany. 

12. 4. 4 System Plasma Arc 

Plasma systems technology uses a plasma arc device (often called a plasma torch) to create 
extremely high temperatures up to 10, 000 'C for destruction of highly toxic wastes such as 
PCBs, POPs and others. Plasma Arc systems use electrical energy as their energy sotnce and 

thus is expensive. 

12. 4a5 In Situ Vitrification 

In situ Vitrification (ISV) is a commercially available technology used for contaminated site 
remediation and waste treatment. It is a mobile, thermal treatment process that uses electricity 
to heat and melt contaminated soils, sludge and other earthen materials. The treatment results 
in the permanent destruction of organic contaminants and the permanent immobilisation of 
inorganic contaminants within the high integrity vitreous product. 

12. 4. 6 Bioremediation 

Bioremediation refers to the use of micro-organisms to break down organic chemical 
compounds that contaminate soil. The key to the process is the identification of an appropriate 
organism to perform the bioremediation process. The effects of moisture content, temperature, 

oxygen levels, food sources are required to be understood so that successful application can 
be achieved. In situ bioremediation treats the soil onsite and eliminates the need to transfer the 
soil elsewhere for treatment. Generally unsuitable for heavily contaminated pesticide sites but 
will work on low levels of POPs and PCBs. 

12. 4. 7 Emerging Technologies 

There are a number of emerging technologies, which are not presented in the fiame of this 
handbook. There is a GEF supported "review of emerging, innovative technologies for the 
destruction and decontamination of POPs and the identification of promising technologies for 
the use in developing countries" available in the internet: 
ht://www. chem. une . ch/ o s/ cb activities/PCB roceedin /Presentations/PCB%20Global%20Mc 

~Dowalt. df and ht://www. nne . or /sta ef/docnments/Wsho docs/Pops%202003/Non- 
com%20technical%20review%20STAP feb04. df 
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13 Glossary 

ADR 

Askarel 

Capacitor 

Capacitor Bank 
(General) 

Capacitor Bank 
(LV) 

Capacitor Bank 
(MV) 

Closed Systems 

Congener 

Container 20' 

Container Box 

Cooling Fluid 

CSC Approval 

DIN 

ECD 

ELV 

ESM PCB Team 

ETI 

GC 

GEF 

IATA DGR 

European agreement on the international road transport for hazardous goods 

Trade name of PCB oil (USA, Monsanto) 

Equipment or unit to supply lagging kilovars for power factor correction of an 
electrics stem; Someca acitorsweremanufacturedwithPCB ascoolin fluid 

Practically there are three different ways of power factor (PF) correction: 
Capacitors for "individual" PF-correction; the capacitor is directly connected to the 
terminals of an equipment (motors, welding machine etc. ) producing the "lagging 
kilovars" 

Capacitors for "group" PF- correction; the capacitor(s) is (are) connected to the LV- 
busbar of a transformer station, which feeds a number of consumers with individual 

motors, welding machines etc. 

Capacitors for "central" PF-correction; Large capacitor installation connected to the 
Middle- or High Voltage busbars of a substation where many individual electrical 
appliances (motors etc. ) of various size operate at different times and periods, 

Capacitors and transformers, where the PCB itself is in completely closed 
containers; PCBs rarely emit from closed systems (in good condition) 

Depending on the ntnnber and position of the chlorine atoms in the Biphenyl 
molecule, 209 isomer and homologue Chlorine Biphenyls are theoretically possible, 
A single compound from this group is called PCB congener. 

International used expression for Transport or Storage Containers with the Standard 

size of 2 x 2 x6 meters (40' Container — 2 x 2 x 12 meters) 

There are various types of 20' and 40' Containers available, the most common is 
the Box Container with a front door, from an open top Container the roof can be 
removed for loading and off-loading activities (e. g. ideal for transformers) 

Coordination Office of seeo/SDC in Skopje 

Dielectric fluid 

Convention for Safe Containers; The approval (plate) confirms that a Container 
conforms to the Convention for Safe Containers 

Deutsches Institut fiir Normung (German Institute for Standardization) 

Electron Capture Detector; Detector for GC 

End of the life-vehicles 

This team(s) will be trained in the dismantling activities of PCB containing 
capacitors within the Swiss Project. Furthermore the team will also be able and 

equipped to perform basic clean-up or emergency activities. 

Environmental Technology International Ltd. / Switzerland 

Gas chromatography; Procedure for the determination of evaporating substances 

The Global Environment Facility (GEF) is an international financial entity with l74 
countries as members 

IATA regulations on the transport of hazardous goods / transport by air 

International maritime dangerous goods code / transport by sea 
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LV 

Pg 

MEPP 

mg/kg 

MV 

ng 

Open Systems 

PCB 

PCDD 

PCDF 

Persistent 

PPE 

POP 

pprn 

Primary source 

seco 

Secondary 
source 

Seveso 

TCDF 

TDI 

Transformer 

UN approved 

UNEP 

UMDO 

WEEE 

WHO 

Low voltage (230/400VAC) 

Microgram 

Ministry of Environment an Physical Planning / Macedonia 

Milligram per kilogram 

Medium voltage (Normally in the range between 11 and 66kV) 

Nanogram (1000 ng = 1 pg) 

Applications where PCB is consumed during its use or not disposed of properly 
after its use or after the use of the products that contain PCB; 
Open systems emit PCB directly in the environment (e. g. softeners in PVC, 
neoprene and other rubbers containing chloride) 

Polychlorinated Biphenyl 

Dibenzo-p-dioxins or dioxin; Highly toxic by-product of PCB 

Dibenzofurans or furan; Highly toxic by-product of PCB 

Very slightly degradable in the environment 

Personal Protective Equipment 

Persistent Organic Pollutants 

Parts per million (mg/kg) 

A product to which PCB was added voluntarily to influence the product's 
characteristics (e, g. cooling fluids for transformers like Askarel, Pyralene, Clophen, 

etc. ); Such products emit PCB continuously 

Regulation for the international transport of hazardous goods / transport by rail 

State Secretariat for Economic Affairs / Switzerland 

A product that originally was free of PCB, but later contaminated by PCB emitting 

from primary sources (e. g. by emission from primary sources or use of 
contaminated pumps, hoses, etc. ) Such products also emit PCB 

Place near Milan/Italy, where dioxin was released in 1976 during an accident and 

consequently contaminated wide areas of the region 

Equipment used to increase or reduce voltage; PCB containing transformers are 
usually installed in sites or buildings where electricity is distributed. 

Equipment that fulfils the specific United Nations testing procedures 

United Nations Environment Programme 

United Nations Industrial Development Organization 

Waste electric and electronic equipment 

World Health Organisation 
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14 Ann exes 

14. 1 Contacts 

Detection Kits and Other Instruments 

Clor-N-Oil (oil samples) 

This kit can test transformer oil for PCB presence, This test uses a colour charge to indicate the 

presence of chlorine and therefore the likely presence of PCBs. This detection kit can be obtained 

fiom the Dexsil Corporation. For more information the manufacturer may be reached at: 
Dexsil Corporation Phone: +I 203 288 3509 
One Hamden Park Drive Fax: +I 203 248 6523 
Hamden, Connecticut 06517 E-mail:info dexsil. corn 

USA Internet: www. dexsil. corn 

Phone: 
Fax: 
E-marl: 
Internet 

L2000 PCB/Chloride Anal ser (soil and oil samples) 

This kit is designed to be used in the field to test for PCBs in soil, transformer oil, and on surfaces. 

The test first reacts the sample with a reagent that strips all chlorine fiom the organic molecule, 

Then a chloride specific electrode determines PCB concentration in the reacted sample, For more 

information the manufacturer may be reached at: 
Dexsil Corporation + I 203 288 3509 
One Hamden Park Drive + I 203 248 6523 
Hamden, Connecticut 06517 
USA www. dexsil. corn 

DR/800 Series Colorimeters (water samples) 

This is a small colorimeter that can check for PCBs (chloride) in water. It is designed for field use. 
For more information the manufacturer may be reached at: 
Hach Company Phone; +I 970 669 3050 
P. O. Box 389 Fax: +I 970 669 2932 
Loveland, Colorado 80539-0389 
USA Internet: www. hach. corn 

Phone: 
Fax: 
E-mail: 
Internet 

DR/4000 UV-VIS S ectro hotometer (water samples) 

This kit can perform water quality analysis. This spectrophotometer allows for both manual and 

sipper testing, It comes pre-programmed with 130 Hach methods of analysis but it can be 

programmed to perform other water quality analyses as well. For more information the 

manufacturer may be reached at: 
Hach Company + I 970 669 3050 
P. O. Box 389 + I 970 669 2932 
Loveland, Colorado 80539-0389 
USA www. hach. corn 

KWIK-SKRENF. (oil samples) 

This kit for the detection of 2-furfural is based on a colorimetric reaction of a solution which, when 

mixed with the oil, produces a colour revealing the presence and level of 2-furfural in dielectric oil, 

This kit for PCBs allows you to screen oil samples that are suspected of being contaminated with 

PCBs rapidly. For more information the manufacturer may be reached at: 
General Electric Company Phone: + I 203-373-2211 
3135 Easton Turnpike Fax: +I 203-373-3131 
Fairfield, Connecticut 06828-0001 
USA Internet; htt;!/www. e wer. com 
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14. 2 PCB Treatment and PCB Disposal Companies 

Only EuroPean comPanieS are COnSidered in the fOllowiJTg liSt. 

Facility Name 

Ekokem Oy Ab 

iECO LOGIC- 
Serni-Mobile GPCR 
Plant 
(Slovak Republic) 

"PCBwontaining 
electrical equipment 

decontamination 
and thermal PCB 
destruction Facility" 

"Complex 
environmentafly 
safe PCB-containing 
electrical equipment 
decontamination 
and plasma- 
chemical PCB 
desuuction Facility" 

JSC "Severstal" 

Sita (WATCO) 
Decontamination 

GEP (Gdndraie 
d'Extraction du 

Pyraldne) 

Tredi Saint Vulbas 

SEA Marconi 
Technologies SAS 

Valorec Services 
AG, Regionale 
Sondermuellverbren 

nungsanlage 
(RSMVA) 

EMS-Dottikon AG 

Incinerator of 
AKZONOBEL 

Address 

11101 Riihimaki 181 
Finland 

143 Dennis Street 
Rockwood 
Ontario 
Canada 

Leningrad Oblast, 
Vsevolozhskiy region, 
Kuzmolovskiy village, 
Experimental Site RSC 
"Applied Chemistry/', 
"EnergoChcmtech" 
CJSC 188663 
Kuzmolovsldy village, 
Leningrad Area 
Russia 

Leningrad Oblast, 
Vsevolozhskiy region, 
Kuzmolovskiy village, 
Experimental Site RSC 
"Applied Chemistry" 

188663 Kuzmolovskiy 
vigage, Leningrad Area 
Russia 

162600 Cherepovets 
Voloda District 
Russia 

Westvasrt Dijk 97 
1850 Grimbergen 

Belgium 

Le comptant du Dessus 
3&140 Izeaux 
France 

Pare Industriei de la 
Plaine de I 'Ain 

01150 Saint-Vulbas 
France 

Via Crimea 4 
Collegno 10097 
Italy 

Neuhausstrasse 90 
4019 Basic 
P. O. Box 11& 
Basel Stadt 
Switzerland 

P. O. Box 
5605 Dottikon AG 
Switzerland 

Welplaatweg 12 
3000 HA Rotterdaln 

7020 The Netherlands 

Phone 
Fax 
Tel: 
+358 10 7551 000 
Fax: 
+358 107551 300 

Tel: 
+I 519 8569591 
Fax: 
+ I 519 856 9235 

Tel: 
+7 812 23& 9947 
Fax: 
+7 812 336 2307 

Tel: 
+7 820 25 65070 
Fax: 
+7 820 25 71276 

Tel: 
+32 2 756 55 50 
Fax: 
+32 2 251 90 87 

Tel: 
+33 4 76 91 48 66 
Fax: 
+33 4 76 91 01 31 

Tel: 
+33 474 46 22 00 
Fax: 
+33 474 61 57 27 

Tel: 
+39 011 403 1437 
Fax: 
+39 011 403 1384 

Tel: 
+41 61 468 86 55 
Fax: 
+41 61 468 86 60 

Tei: 
+41 56 616 8111 
Fax: 
+41 56 616 8120 

Tel: 
+31 10 4389 258 
Fax: 
+31 10 4389 295 

F-mail 
Web site 

Email: 
aarno. kavonius kokem fi 

Web; 
www. ckokcm. fl 

Email: 
beth. kummlin ecolo jc. ca 

Web: 

Email: 
ener pchemtech r sovintel. ru 

Email: ~II CI I. 

Web: 
www, scverstal, ru 

Email: 
sita. decontamination sita. be 
Web: 
www. si tsdecon. bc 

Email: 
dI. c 

Web: 
www. ou e-sechc. corn 

Email: 
dI l dI. c 

Web: 
wwlv. rou c-seche. corn 

Email: 

Web: 
www. scamarconi. corn 

Email: 
werncr. wa nerr valorec. com 
Web: 
www. valorcc. corn 

Email: 
info c eius-dottikon. ch 

Weh: 
www. ems-dottikou. ch 

Email: 
floris. s i k akzouo el. com 

Contact 

Mr, Aarno 
Kavonius, 
Director 

Ms. Beth 
KQmmling, 
Director of 
Business 
Development 

Ivlr. Evgeniy 
Gusarov, 
General 
Director 

Mr. Mikhail 
Egorov, Chief 
Technologist 

Mr. A. I. 
Papusha, 
Managing 
Director 

Mr. Stany 
Grauwels, 
Plant Manager 

Mr. Levasseur, 
Marketing 
Director 

Mr. Levasseur, 
Marketing 
Director 

Ms. Christina 
Tumiatti, 
Marketing 
Manager 

iMr. Werner 
Wagner, Plant 
Manager 

Mr. Benno 
Beck, Vice 
President and 

Head of 
Purchasing 

Mr. F. J. Spijk, 
Process 
Engineer 

Detalis 

High tcmperstum 
incincrstiou, facility 
exists as an 
mdustnsl unit 

Nouwombustiou 

tcchuctogy, mobile 

technology, glcihty 
does not exist as an 
industrial unit 

High temperature 
Iuciucmtiou, facility 
does not exist as su 
industrial unit 

High tempcrutme 
incineration, feei!by 
does not exist as uu 

industrial unit 

High mmpcrature 
iuciuersticu, mobile 

technOIOgy, fscdlty 
exists as su 
industrial unit 

Non-comb ustiou 

technology, mobile 

technology, Qcihty 
exists as an 
Iudustnsl unit 

Nou~ombustiou 
technology, mobile 
technology, facility 
exists as an 
industrial unit 

High temperature 
iuciucmtion, facility 
exists as su 
Industrial unit 

Non-combustiou 

technology, mobile 
technology, facility 
exists as au 
industrial unit 

High telnpersture 
incineration, facility 
exists as an 
iuduxuisi unit 

High temperature 
iuciuemtiou, facility 
exists as an 
industrial unit 

High tempcrarlue 
iuciuemtion, facility 
exists as an 
industrial unit 
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Orion BV 

AVR Nutsbedrijf 
Gevaarlijk A fval 
B. V. 

Shanks 

AGR Entsorgung 
GmbH - RZR 
Herten 

HIM GmbH, 
Hazardous Waste 
Incinetution Plant 

Dr. Bilger 
Umweltconsulting 
CanhH 

En via Germany 
GmbH Co. KG 
(former company 
name: ABB Service 
GmbH) 

TRV Thermische 
Rttckstandverwertun 

g GmbH & Co. KG 

RWE Umwelt 
Sonderabfaflgesellsc 
haft mbH, 
Betriebsstgtte 

SAVA 
Sonderabfall verbren 

nungsanlagen 
GrnbH 

Prantner Gmb H 

Verfahrenstechnik 

Bayer Industry 
Services GmbH & 
Co OHG 

GSB Sonderabfall- 
Entsorgung Bayem 
GmbH 

AVG 
Ab fallverwertungs- 
Gesellschaft mbH 

De Steven 25 
Drachten, Friesland 
The Netherlands 

Professor 
Gerbrandyweg 10 
3197 KK Rotterdam 
59144 3008 PC 
Rotterdam The 
Netherlands 

Pontyfelin Industrial 
Estate - New Road, 
Panteg NP4 OSW 
Pontypool, Torfaen 
UK 

Im Emscherbruch 11 
45699 Herten 
Nordrhein-Westfalen/ 
Kreis Recklinghausen 
Germany 

Waldstmsse 11 
64584 Biebesheim 
Hessen 

Germany 

Rodenha cher 
Chaussee 6 
63457 Hanau 

Germany 

Kanalstrasse 25 
44147 Dortmund 
Germany 

Rodenkirchener Strasse 
50389 Weaseling 
Nordrhein-Westfalen 
Germany 

Bramsche 
Am Kanal 9 
49565 Bramsche 
Lower Saxony 
Germany 

Ostertweute I 
25541 BrunsbQttel 
Schleswig-Holstein 
Germany 

Ferd, -Lassalle-Str. 46 
72770 Reutlingen 
Germany 

51368 Lcverkusen 
Germany 

Ausserer Ring 50 
85107 Baar 
Ebenhausen Bavaria 
Germany 

Borsigstrasse 2 
22113 Hamburg 
Germany 

Tel: 
+31 512 532515 
Fax: 
+31 512 541130 

Tel: 
+31 181 273 270 
Fax: 
+31 181 273 271 

Tel: 
+44 1495 75 6231 
Fax: 
+44 1495 75 7019 

Tel: 
+49 2366 300 206 
Fax: 
+49 2366 300 410 

Tel . 
+49 6258 895 97 
Fax: 
+49 6258 895 59 

Tel: +49 6181 58 
2684 
Fax: +49 6181 58 
2686 

Tel: 
+49 231 9982 200 
Fax: 
+49 231 9982 202 

Tel: 
+49 2236 943240 
Fax: 
+49 2236 9432453 

Tel: 
+49 5461 951 0 
Fax: 
+49 5461 951 222 

Tel: 
+49 4852 8308 0 
Fax: 
+49 4852 8308 12 

Tel: 
+49 7121 9105 0 
Fax: 
+49 7121 9105 SS 

Tel: 
+49 214 3030 460 
Fax: 
+49 214 3071637 

Tel: 
+49 8453 91 246 
Fax: 
+49 8453 91 230 

Tel: 
+49 40 733510 
Fax: 
+49 40 7335164 

Email: 
info orionUN23 I S. nl 

Web: 
www. orionUN231 S. nl 

Email: 

Web: 
wtvw. avr. nl 

Email: 
mtcrnanonal. team shanks. co 
. uk 

Web: 
www. shanks. co. uk 

Email: 
. d 

Web: 
www. rzr-herten. de 

Email: 
~fh . h 

Web: 
www. him. de 

Email: 
h I er mbh t-online. de 

Web: 
www. bil er mbh. de 

Email: 
info menvio- rou . corn 

Web: 
www. envio- rou . corn 

Email: 
info t trv-wesselin . de 

Web: 
www. trv-wesselin . de 

Web: 
www. rweumwclt. corn 

Email: 
info soya-brunsbuettetcom 

Web: 
www sava-brunsbuencl, com 

Email: 
Dr, Korherrr Prantner. de 

Web: 
t . d 

Email: 
daniels. bo atzk . dh ba erin 
dustru. de 

Email: 
vertrieb sb-mbh. de 

Web: 
hh. d 

Email; 
info t av -hambur . de 

Web: 
www. av -hambur . dc 

Ms. Yvonne 
Hoo~doorn, 
Marketing and 

Sales Manager 

hlr. Mateo 
KoN and, 
Manager 
Projects 

Mr. Mike 
Bowen, 
International 
Sales 
Executive 

Mr. Paul- 

JGrgen Severin. 
Acceptance 
Oflicer 

Mr. Thorsten 

Appel, 
International 

Marketing/ 
Sales 

Dr. E. Bilger, 
President 

Dr. Dirk 
Neupert, 
Managing 
Director 

Mr. Juergen 

Bley, Plant 
tnana ger 

Mr. Rudolf 

Tcepe& 
Authorized 
representattve 

Dr, Roland 
Leitschuh, 
Authorized 
representative 

Dr. Korherr, 
Engineering 
Director 

Ms. Daniels 
Bogatzky, 
Matkenng 
Manager 

Mr. Matthias 
Krgmer, Sales 
ivlanager 

Ms. Carmen 
Behr, 
Customer 
Service 

Noneombustion 
technology, gtodhty 

exists as an 
industrial unit 

High temperature 

incineration, Qcility 
exists as an 

industrial unit 

High temperature 
incineration, f'acility 

exists as an 

industrial unit 

High temperature 

incineration, mobile 

technology, facility 
exists as an 

industriat unit 

Non-combustion 

technology, mobile 

technology, facility 

exists as an 

industrial unit 

High tempctaturc 
incincra(ion, non- 

combustion 
technology, mobile 

teclmoiogy, facility 
exists as an 
industrial unit 

High temperature 
mcmeratton, famhty 

exists as an 
industrial unit 

High temperature 

incineration, facility 
exists as an 
Industriat unit 

High tempctattne 
incincradon, facigty 
exists as an 

industrial unit 

Non-combustion 

technology, mobile 

tectmotogy, facility 
does not exist as an 

mdustriat wet 

High temperature 
incineration, facility 
exists as an 

industrial unit 

High temperature 

mcmctation, famltty 

exists as an 
tndustrial unit 

High temperature 

incineration, facility 
exists as an 

industrial unit 

[UNEP] 

Further enterprises from all around the world are listed under the following link: 
htt://www, chem. une . ch/ o s/ cb activities/ uestionnaire/default. htm 
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14. 3 In-Depth Information in the Internet 

Conventions 

Basel Convention 
www. basel. int 

Stockholm Convention 

Rotterdam Convention 
www. ic. int/en/view a e. as 

UNEP Chemicals, many useful reports can be viewed and downloaded via this 

website 
www. chem. une . ch 

GPA Global Programme of Action for the Protection of the Marine Environment &om 
Land-based Activities, a lot of useful information 
www. o s. a. une . or 

Identification of PCB containing capacitors, manual for electricians, very detailed list, 
Australia, 1997 
www. ea. Ov. au/indust /chemicals/swm/ ubs/ cbid, df 

Guidelines for the Identification of PCBs and Materials Containing PCBs, UNEP 1999 
www, chem, une . ch/ o s/ df/PCBident/ cbiden. df 

GEF - Global Environment Facility ~fb. 
UNITAR - United Nations Institute for Training & Research 

UNIDO — United Nations Industrial Development Organization 
id . 
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14. 4 Emergency Response Plan for Cold Incidents 

The following table shows the measures to be taken in case of PCB incidents. For each nature 

of spill the order of the actions to be taken is indicated by the numbers. 

Emergency Response for Cold PCB Incidents 

Notify plant personnel, 
chemical response and 

competent authorities 

Inform responsible doctor and 

put on adequate Personal 
Protective Equipment 

(avoid personal contaminationt) 

Prevent people and/or vehicles 
from entering the contaminated 
areas 

If applicable: Disconnect the 
concerned equipment from power 
Check earthing 

Plug or dike all drains to sewers 
and ditches, use absorbents (sand, 
ceinent) 

Stop source: Seal leak by using 
appropriate materials, 

place drip-tray under leak 

Spill confinement: Build dikes to 
contain PCB in small area 

Cover with plastic to mitutnize 
runoff from rain 

Dam area if possible, and close off 
to vessels in navigable water 

Confine contaminated area, 
Erect tent with compartments 

Use pump to transfer PCBs into 
drums, 
Soak up PCB with absorbents 

Use dredges to collect the 

contaminated soil / sediment 

Repeated solvent scrub process 
followed by a sorbent clean-up 

Leakage into 
containment 
system 

Nature of spill 

Spill on concrete Spill on soil 
and asphalt 

10 

10 

Spill mto water 

Take core sample to determine 

remaining contamination (MEPP) 

Break off contaminated concrete 

Pack wastes according to ADR 
and dispose as hazardous waste 

Monitor wells and other bodies of 
water in the vicinity for PCB 
contamination 

12 
(2, 5 cm deep) 

13 

14 

11 
(60 cm deep) 

12 

13 
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14. 5 Emergency Response Plan for Hot Incidents 

The following table shows the measures to be taken in case of PCB incidents. For each nature 

of spill the order of the actions to be taken is indicated by the numbers. 

Emergency Response for Hot PCB Incidents 

Nature of Incident 

Notify fire brigades 

Notify plant personnel, 
chemical response and 
competent authorities 

Inform responsible doctor and 

put on adequate Personal Protective 
Equipment 
(respiration mask!) 

Prevent people from entering the 
contaminated areas 

Disconnect the concerned equipment 
Irom power 

Phase out equipment 

Evacuate and close the building, 
cut out air circulation by plugging 
vents 

Stop source: Seal leak with appropriate 
materials, place drip-tray under leak 

Confine contaminated area 

If not protected by a heavy protective 
overall keep clear Irom danger zone, 

Let the specialists extinguish the fire 

Erect tent with compartments 

Repeated solvent scrub process 
followed by a sorbent clean-up 

Take core sample to determine 
penetration (MEPP) 

Take wipe samples for dioxin (MEPP) 

Break off contaminated concrete 

Use dredges to collect the 
contaminated soil / sediment 

Pack wastes according to ADR and 

dispose as hazardous waste 

Internal failure 

No bursting of 
equipment 

Internal failure 
of capacitor 
Bursting of 
equipment with spill 

Beware of highly 
toxic furans! 

10 
(2, 5 cm deep) 

12 

13 

Fire in vicinity of 
equipment 

Beware of highly 
toxic furans and 
dioxinsl 

10 

11 
(60 cm deep) 

12 
13 

14 

15 
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14. 6 Best Working Practices 

Best Working Practices 

When performing light repair or maintenance work with PCB-containing equipment, 
the following safety precautions for the protection of the employees and the environment 
have to be followed: 

Direct contact of PCB-contaminated materials with the skin and eyes has to be 
absolutely avoided by wearing gloves and safety goggles. Accorthng to the 

type of the work performed, protection clothing and a respiratory mask has 
also to be put to the workers disposal. 

The working area has to be adequately ventilated, 

Spills have to be prevented in every case by use of drip trays or adequate 

plastic tarps. 

Every contact of PCBs with a flame or any other heat source over 300'C has 
to be absolutely avoided (risk of highly toxic dioxines and furanes). 

All used tools and other working materials, which got in contact with PCBs, 
have to be disposed of as PCB-containing waste in a environmentally sound 

manner or otherwise have to be decontaminated. The only suitable materials 
to be decontaminated with an appropriate solvent (technical acetone) are steel, 
glass and ceramics. 

NE PP-P OP s Unit 
Operations which involve decanting, rewinding of coil, etc. must only be 
performed by companies approved for this task by the MEPP. 
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14. 7 First Aid in Case of Contact with PCBs 

First Aid Measures 

Kind of Exposure 

Liquid PCB on the skin 

Liquid PCB in the eyes 

Liquid PCB in the mouth and in the stomach 

Highly concentrated vapours of PCB 

Phone number of emergency doctor: 94 

Measure 

Use water and soap to wash thoroughly 

Rinse eyes with lukewarm jets of water for 15 
minutes, always keeping eyes wide open 

Rinse mouth with water, do not drink anything 

else, see doctor immediately 

Take affected people outside in the open air 
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14. 8 Shipment of PCS Samples: Packing and Labelling 

Shipment of 'PCB Samples: Packing and Labelling 

According to the European Agreement concerning the intemationai Carriage of Dangerous Goads by Road (ADR) 
and the International Air Transport Association (IATA) 

Containers for samples 
For /iquid PCB 
(Transformer oil, etc. ) 

Glass bottle 
250 ml, 30 ml, 

20 mi or 2 ml 

For solid PCB 
(Soil, sand, concrete, etc. ) 

(max. 250 ml) 

Glass vial 

60 mi 

PE-HD container 
750 ml, 500 ml, 250 ml 

(max. 1 kg) 

The containers must be closed tightly and marked with a detailed sample description. 

Outer packaging 
Transport by road/rail 

~ No UN-approved 
packaging necessary 

For liquid PCB 
Cardboard box Cardboard 

box 

For solid PCB 
Plastic box 

Transport by air 

(max. 2 Iitres PCB) 

For liquid PCB 
(max. 15 kg) (max. 30 kg net) 

For solid PCB 
~ The outer packaging has 

to be UN-approved 
~ The type of packaging 

has to be chosen 
according to weight of the 
goods (max 220 litres) 

Cardboard box 

04Gor 

Fibre drum 

C) 1G 

Alurninium 

box 

0 
Fibre drum 

L~nl 1G 

0 
I 

I 
h 

The inner packaging must be secured with padding materials to prevent any movement. 

Labelling of outer packaging: 
Transport by air: 

~ IATA Shippers 
Declaration form has to 
be filled in and endosed 
to the packaging 

Liquid PCB sample 

UN 2315 

relscellseeoes 

POLYCHLORINATED BIPHENYLS, 

LIQUID 

Solid PCB sample 

UN 3432 

eescelleeeooe 

POLYCHLORINATED BIPHENYLS, 

SOLID 

Net contents of PCB: . . . . . . Lltres 
eAAEINE POLWEAIU 

Net contents of PCB: . . . . . . kg 
UAAIPE PULLUL*U'l X 

ETI Environmental Technology 
International Ltd. 
Kalchbghlstrasse 18 
P. O. Box 280 
CH-TOOT Chur If Switzerland 

Phone: +41 (0) 81 253 54 54 
Fax: +41 (0) 81 253 6622 
Email: info@etiwwiss. corn 
Internet: www. etiwwiss. corn 

This document is submitted to changes at any time 
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14. 9 Movement Document for the Transboundary Movement of Hazardous Waste 

QIIQIIINNT IIllHHlOF rlSK- IIIIaijil kessel 

1sh 

T«Wa: 

j. Carra paiiaT ls 

rhjhasliaiaa 
Crasrl aajhajre 

L Nhjrra jaaa ajjraaj: 

Casa« Tense: 

haslrja sl Iaysrslr 

L arosijrj sl Thrash 
Sc«h/Nceie TI: 
Tsrherhilrrljhjri' 

jhhrsrha N'. 
T«IT@a: 

Ihrilj el ~ slice«yea TTj 

kajigntw hP; 

fanrja: 
Ihjhhaa hP: 
Tel: Failchr 

la ~ srrrsarhr: 

TCPshre sl Crsrhr'c yrrraaia 
Nae el irahn 
Syacaa el CrerhVs ~ 

j, Iaaa 'aaicalh ~ ceja 

a cerMFJ elec/rrr: 

h aaaj sl imrrc 
cares«ceca II1I: 

jor 
cthe e 

II ihaNI«N« amhr: 
%eh«Ill; 
~ mar Ter«hen 

jj. Caj«I«1 Cajaajm 
I csrrNjrhra Ia Vam6ssh accjs 1 a aaCTT ts CI acre h empha al rara« I aj isa ~ laracertjjhsl 

ahaa caarralal sjjjsira hra ica carrsi lae, ihrt «I sjjjajhhraaas a SIT« lharjN 

I«ra«a«as hh«e «arhI rja Ossa«ahrj arrema mllal rI eacaecrj adair«is«isis iasa rec«ai he«be 
ceayshasahciia ellis Qsra Ce«cari. 

Tt I CIRTIHHIT SHBTRIITNITR 

lhjasac racrhai ~ Nhyera s« 
Caajij sscrhsi: 

TIiaschCrCI «asthma« gj Tat«I hrjjrNrhai« jg T«csia ea lherarra Cj arcjahlj crated Cr«jshat jajaihe 
II I awe bathes carhn, snsci hhra«Na a rsqirei hhacicc ai 11 
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14. 10 Notification Document for the Transboundary Movement of Hazardous %'aste 

aeSNWSear INES& as IaSa -ICIChITTQ 

Tsk 

FscJYdrr 

thcdhcshseceacssdsh Cri: CKSCrhiah H' 

I Q halls nscmcd h Q Ihrycsrllssccceml) 

. . . . . tly. ymrty~thdlyh. eeee@. . . . . . . . , . . . . TN. gharrlyrhtlhyhr. . . . . . . . . . . . . . . 
C ~ rccscrsT hdyrT To Tss 

hs 
~ ac lr s iscslllrm686 

I; Tielhrcalaiemkr L hsdnsrsi yas87 C9' 

Tch 

Fsrlldsc- 

theseici lsrc69 «ycdel 4 Tme Trd tyreerTO 

t Thryssryrma sihssd 

Tsh 

Feirdce 

Td: 

Fssrr dec 

t herhe@el drysssk 
6 csk/6 eris g: 
Tsdadsl cryrcld' 

iadsh 
Ttyadajhh slysh) Thr 

rt Thpicd chrscrsdrhcs Tsl: 

L'606 Sshs'rahmygr mhr rci sa6 amacn TL QhliNdhcsimiP: 
chsa 

' ~ 

4seccseel Alar, eris arNsd scsychaa aerha66cs, sai ryeclya yedrs d carry erich: 

Cerrcrs dycse descry sairr 6syssrre TTrsyesa CsesnmhTT 

Tarry 

Ccysnrhrhsmsdara Sdsrahra: 
I csrrhlrhdNidsrrhsah caaylda rdccssadts rT lsrrbasalriye tahecrcitT Ns 
hyrypcehsccdis ashrsaeddsirred dhysira issc lsm srarndhrsmt Ihsl eel' 
ylhrsars'terdsscsr srhr Nehl yenserer rs r Nhas r Trcs csacdeyha ~asssrrt 

Simian: 
hard, 

Ts le cryacrsily ceeycsses seNshy - iqrsn Qhc, 66$) 
hsahcahr ncmaa m: -rssash~ 

Cearsaa ls rhs eesmmr yssdisily rhs csrysssrseNdry 
d hrmstl; 
hamSCtssem: Ceased shhsr sar 

Tysdlc ccehlre Ch: Tss, sr Trrtrhescdsdl erne 

hsm el reaycrsd achro 
cracy archer discase: 

0i Ther rr esysttssha Trllrrschlrsil arsramm ch TrrschiNshslhrsiesilyh sailerra piece ccN ssha resssrs 
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k. Dangerous Good Declaration and Container Packing Certificate 

DANGEROUS GOODS DECLARATION AND CONTAINER PACKING CERTIFICATE 

This form meets the reqrnrcnrcnts of SOLAS 74, Chapter Vll, Regulsdron 4; Mepol 73/78 Annex III, Regulation 4 aud Chapter 3. 4 
tarinn Vol; I 'of IIrIDO Code. 

I . 'Shipper (Name snd Address) 
2 Page'I of pages 

4 Consignee (Name snd hrtdress) 
5 Shipper's Rcferincc Nrirnbu 

SHIPPEII'S DECLARATIONr 
? hereby, dechrre that the'contcats of thts comlgamcnt ar ~ filly and accurately described belovr by tbe proper shipping name, aad are 
ctassttted, 'paclraged, market and labelled/placarded aad are lo rdt respects In proper coadltioa for transport according to the 
a abls hrterastlonat and iattoaat crument r Iitleas. 
'7 Port of Loading 8 VeascWo'ycge 9 I" Relay Port. 10 I Relay VcsseWoycgc 

I I 2 Relay Pmr 13, Relay Vessel/Voyage 14 Pon of iyrsdrsrgc 15 Port of Destination 

16 Dsn Goods Dcridls 

Proper Skipping Nsee Srrb 
Risk 

MP 
Ytrt 

Net 
Wr, 

As) 

crrtre 
(nrr) 

Package Ne. tk Type 

Inner 

17 Conndner No. 18 Container Siss k Type 19 Seal No. 

20 Conmincr Tare Wr. (kg) 21 Tourt Wt. (kg) (hrctuding Container Wt. ) , 22 24 hrs Emergency Contact. Tel No. 

23 Addldonnt Handling Informsdon 

I 
I 'hereby dedare ~that tbe goods dcscribcdi above have abaca 
pecked/loadcil'into tbe container identtged above hi accordance wttb 
provision'SAX, lief IMIIG Code 

24 Name of Cornprmy 

a DANGEROUS GOODS: 
Ycu must specify: proper shfpplag name, basard @ass, UN 

Number, Packaging Group, hlarlae Pirttntarit (vrbere 
asslgnel) aud observe thc mandatory requirements nader 
appHeeble aadoaal add latmiagonal governmental 
regutathrns. For tbe pmrposcs of tire IMDG'Code sce. 
Prevision 5, 4. 1 4 aud IIOT-R'- CPR 172303(a) 

25 NsruslStare of Dcctanmr 

26 Piece a'nd Qstc 

27 Signature of Dcclemnt 
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IIpearoaop 

Kawrrezlapwja 3a POPs, MHHHCTepcTao 3a mwaoTHa cpetrwwa H npocTopwo n1rawwpaa. e 

Osoj npwpa«HHK npaencTaerro e HaMeweT 3a nepcoHRIIOT Koj nporttecwoHRIIHO e so qonwp co 
onpeMaTa H npow3aogHTC Kow coqpmaT nozwxzopwpaww 6HQCHHIIH (PCB), Kow cnaiRRT so 
rpynaTa Ha nep3wcTcHTHH oprawcKH 3aragyaa«w (POPs). 

Co noTnwntysameTO na CTOKxo&MCKRTR Kowaewltwja 3a nep3wcTCHTHH oprawcKH 3aragyaa«w so 
2001 rogwna, Pcny6IIHKR MRKeqowwja ce npHKIly«H Kow MerywapoqHRTR RKrrwja 3a KonTpoIIR, 

pegyKrrwja W CIIHMHHaltnja Ha POPS. Eqwa rOqnna nogOUHR npOeKTOT KOj Ce COCTOelne orat 

nogroTOBKa Ha npeIIHMHHapew wnseHTap Ha POPs xeMHKRIIHHTe, wqcHTHQHKRItwja Ha 

HaltwowaIIHHTC npwopwTeTH w |ICIIIwwwltwja Ha RKltwoHHTC nIIRHOBH w co3qasarse ocwoaa 3a 
nowaTaMonrnw RKTwawocTH 3a wcgptrame Ha PCB og ynoTpe6a. 4HHRIIHHOT pc3yIITRT oq osoj 
npoeKT 6enre wapa6oTKaTa Ha cTpaTernKwoT goKyMCIIT, Halrwonazen HMHIICMCHTartwonen nIIRH 

Ra peqyKItwja w czwMHHRrrwja Ha POPs. Egew og ycsoeHHTe npwopwTeTH e w wapa6oTKa Ha IICTR~CH 

wwaeHTap Ha POPs. 
IIpOCKTOTa IIporpaMR Ra ewepreTCKa CIIIWKRCHOCT" QWHRHCWpawa Oq SECO, IllaajrtapWja e 
ogIIH«HR MoMHocT ga ce co3qaqe conwqwa 6aaa Ha noqaTorrw Ra onpeMaTa Koja coppmw PCB Bo 

Hajr oIICMHOT npow3aoqwTcrr Ha cIlcKTpw«na eneprwja so Peny6IIHKR MRKeqonwja, 

Osoj npwpa«HHK e geII oq KRMnamRTR 3a CKOIlolnKH npwgaTIlwso ynpaayaame co CIICKTpw«HRTR 

onpeMa Koja cogpmw PCB so TeKoT Ha cwTe IIIR3w og &zwaoTHHOT qHKIlyc . 
IIpwpa«HHKoT Ra CIICKTpw«HR onpeMa Koja coqpmw PCB e Kopwcwa 3a npogccwowazrltHTc Kow 

HMRRT gwpeKTCH KOHTRKT co orrpeMaTa Koja e noTCHqwjaIIHO KoHTRMHHwpawa co PCB, ynpaswwoT 

THM Ha KoMnawwjaTa w Ra KanqeIlapwj aTa 3a POPs Koja e ogroaopna 3a Koopqwnarrwj a Ha 

RKrrwjaTR HR HRIIHOHRJIHO HHBO. 

geTRIIHHTC wwgopMaqww 3a artwjawwcTo Ha POPs w PCB apa 3gpaajeTO Ha IryreTO, Mer'ywapoqHH w 

HartwoHRIIHH qoKyMCHTH Kow ce RaHHMaaaaT co npo611cMOT Ha POPs, nponeqypwTe na 

npwMepKyaarse w RHRIIH3wparre w ttpyrw TeMw Kow ce nospsaww co yrlpaayaaw CTO CO PCB 
qasaaT MoarnocT qa cc Hay«H KRKo ga ce 3RIIITHTH roBcKQT w &KwsoTHRTR cpcpwHR oq HITcTHHTc 

atlwjanwja Ha pCB. 
KRHI|crrapwja aa POPs 

Mapww Ko«oa 

Qpmaaerr cewpeTapwjaT 3a ewonoMwja (seco) 

Bpa ocwosa HR qoroaopoT rroMer'y IIlsajlrapcKHOT qpz&asew coaeT w MRKeqowcKRTR srlaqa 3a 
Texnw«Ka w &ttwwawcwcKR copa6oTKa, cKIly«CH Ha 26 OKTOMapw 1999, jJpmaswwoT ccKpeTapwjaT 
3a eKowoMcKH pa6oTH (seco) O6C36egyaa QwnancwcKR nogqprnKR Ha "IIporpaMaTa 3a errereTcKa 
CQHKRcwocT" Koj HMa Ra lterl nocgwKacna H nocTa6wnna w CKoIlolnKH npwrttaTIlwaa 

gwcTpw6yTHBHR Mpexra ao Peny6IIHKR MRKettowwja. IIporpaMaTa onQRKR RaMewa Ha 

HHCKonanowcKHTc w cpcpwowanoHCKHTc KowpcH3RTopw w socnocTasysame Ha HoB MepeH cwcTcM 

Ha eweprwja. Bo paMKHTe Ha oaaa nporpaMa e BKzy«cwa w qonozHHTCIIHR npoeKTHa KOMnoHCHTR 

BO KOja e OngaTCHO eKOJIOHIKH COOQBCTHO ynpaaysatbe CO nOJIWXJIopwpRHHTC 6NQCHHJIH (PCB), 
Osaa KOMHOHCHTR cC Ognecyaa Ha 6C36CQHO paKyBRIBC w OltJraraB C Ha KOHTRMHHwpaHRTR 

orrpeMa Bo TcKoT Ha peaIIH3altwja Ha IIporpaMaTa, Ho HcTo TRKR Ke co3gagc ocwoaa Ra 6c36ertwo 
w oppaurwao yrrpaay same co PCB so Peny6IIHKR MRKertowwja ao wgwwwa. 

Osoj npwpa«HHK 3a PCB so emcKTpw«HR onpeMa e rtoqroTsew cncltwjarrwo Ra KawrtcllapwjRTR Ra 

POPs w HejawHHTe aKTwawocTH nosp3aww co PCB. Bo Hero ce Haaeqeww qeTRIIHH wwgopMaltww 3a 
CHTc RcrlcKTH HR ynpasysathcTo co PCB orat wpcHTHQHKR+wja po oqpIKysaB&c, oTCTpawysarse Ha 

KowTaMHHwpawwTe wwcTRIlarrww, CIIHMHHartwja, TpancnopT, rrpwspeMeno cKIlagwpame w rtywwaIIHO 

Kc noMorHe ao ynpaaysan eTo co PCB Ha 6c36eqew H CKozotuKH coogseTCH na«wn so Peny6IIHKR 

MRKeqoHWj a. 

rlpspasssrc sa yspasysamc co PCB so cscarpsssa ospcwa Kasacsapsja sa POPs - Asrycr/OOS 
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1 Merynapopmm zoaseaqm~ m 3axomw 

TpN Mer'ynapoqHN KOHsenqNNN ro peryJINpaaT ynpasysaH eTo co onacHNTe xeMNKBJINN 

onacHNoT oTnaq. CeKpeTapNjaToT Ha Ea3eJrcKaTa KOHseHlrNja (SBC) KaKo N ceKpeTapNjaToT Ha 

Po TepJraMcKBTB KOHsenqNj a ce co ceJINIH Te so Xenesa (OpraHN3arINj a Ta 3a xpana 
3CMjoJreJlcTso so PNM) N NM oso3MoJKysa qa JreJrysaaT oq CJIHB 6a3a. Ha npsaTa KOHrjlepeHIINja 

Ha 3eMjNTe sIJICHKN (COP-I) SO Maj, 2005 6erne OqJlyrreHO CeKpe TapNjaTOT Ha CTOKXOJIMCKBTB 

Konsenlrnja Jra ocTaHe so Kenesa. 

EB3eJICKaTB Koaseaqaja ro KoHTpoJINpa npeKyrpaHN IHNoT TpaHcnopT Ha onacHNoT 

OTna|I N Heroso qenoHNpaH e NJIN yHNIHTysarbe. 

CTOKxoJIMcKaTa Koasea Iraja ja peryJINpa aa6pasaTa Ha ynoTpe6a Ha nep3NcTCHTHN 

OpraHcKN 3araqyS arIN (POPS). 

PoTepqaMcKaTa Koasea Iraja ja peryJINpa TprosNj aTa co TOKcNrIHN necTNqNpN N JrpyrN 

onacHN xeMNKaJINN (PIC — Prior Informed Consent — npoqe Jrypa Ha npeTxoJIHO N3qaJreHB 

COrJIacHOCT) 

1. 1 Ka3eJleNa KonaerrqHja 

Bo 1989 6enre ycsoeHa EB3CJrcKBTB KonseHlrNja aa rra ce nojro6pN cJleqerbeTo Ha 

npeKyrpBHNslHNOT npenoc Ha onacHNoT OTHBJr. 3BKJlyrrno co sIrespyapN 2005, 163 qpJKasN ja 
paTNQNKysaa EaaeJrcKaTa KonsenqNja, IIIsajlrapNja 6enle BKTNHHO sKJrynena so pa3snsarbeTO Ha 

osaa OH KonseHIINja N jro qeHec e IreJrocHO nocseTeH Ha rrpNMena Ha CKOJIOIHKN npNQBTJINsNTe 

MCToJIN Ha ynpasysaIse co OTHE so QCJINQT cscT, HCTospeMCHO I'N noJIJIpJKysa ItcHTPNTC 3B 

o6yKa N ro npoMosNpa Tpanc@epoT HB TexHOJlorNN. 

Secretariat of the BaseI Convention 

United Nations Environment Programme 

'l Ira broarrsst anrr most 
srttoaranr rrrrersrsrsrrrrar 

lraatr Orr traaatriOrrs 

Ea3eJrcKaTa KOHsenrrNja rN NMa cJICJrHNTC IICJIN; 

ga ce peJrygNpa Jro MNHNMyM npeKyrpaHN'IHNOT npeHoc Ha onaceH OTnaq Ha eKQJIOINKN 

nPNQBTJINS HarrNH 

OnacHNOT OTnarr qa ce JrenoHNpa INTO e MOJKHO no6JINcKy qo NasopoT Ha Heroso 
reHepNpaH e, 

ga ro MNHNMNBNpa reHepNparbeTO Ha onacnaoT OTnajr cnopeJI KHBHTNTeTOT N HerosaTB 
HITCTHOCT. 

pa ro 3a6paHN Naso3oT Ha onacHNo T OTnarr KoH aeMjNTe so pa3soj KoN HeMaaT cooqseTHN 

TCXHOJIOrNN 3a OqJlaranre Ha OTnaqOT. 

Ea3eJrcKaTa KOHseHIINja NMa nocTaseso MHory cTpor onepaTNseH cNcTCM Koj ce 6aaapa Ha 

nporrertypa Ha npeTxoqNO N3irajreHB HOTNrjJNKalrNja. IIpolteqypaTB 3a cnposeriysarse Ha 

nperyrpaHNNHNoT npenoc Ha onaceH OTnaJr NJIN JrpyrN TNnosN Ha oTnaq Mosque qa 3anoNHC oTKaKo 

KC CC QOCTBHN HNCMCHB HOTNQNKalrNja po KOMHCTCHTHNTC NHCTNTypNN so 3CMjNTC Ha N3so3OT, 

yso3oT NJIN TpaHBNToT (aKo e nponnceH) N no qo6Nena Ta corJlacnocT oq NcTNTe co Koja ce 
JIO3sorlysa npeKyrpaHN IHNQT npeHoc Ha OTHBJIOT, (BNqN norJrasje 11, 4) 

CeKoe Jrpyro rrpeKyrpaHNNHo TpaHcnopTNparbe Ha orraceH NJIN Jrpyr TNH Ha oTrraq ce cMeTa 3a 
NJlera JICH. 

rlpxpaxxxr& za yrrpaayaatao orr PCS ao orrox'rpxxxa orrposra Kaxrloaapxja aa PPPs - AaryoT/005 



1. 2 CTOKXOJIMCKa KOHBellrrHja 

Osaa KonsenqHja Koja ja peryJIHpa 3a6pasaTa Ha gocera 12-Te TOKcH~HH xeMHKaJIHH napeseHH 

ncp3HCTcHTHH opraHCKH 3aragysa'IH (POPs) e noTnHInana Bo CToKxoJIM so Maj 2001 ojr cTpana 

Ha 91 aeMja. 
KonsenqHjaTa HMa cTaneno so cHJla 17 Maj 2004 rojtHHa; 90 pena rro S9raTa paTHIIJHKatrHja Ha 

KOHBCHIIHjaTa. Ha 19 MapT, 2004 Peny6JIHKa MBKerroHHja ja paTwfmKysatue cToKxorrMcKaTa 

KOHBCHrtHja. 3aKJrystro co 4&espyapH, 2005 roqnna, KortsenttHjaTa ja nornHrnaa BKynno 151 
3cMja, 
HHHrrHjaJIHH Te 12 POPs xeMHKanHH ce: AJrqpHH, XJroprtan, DDT, gHCJrjtpHH, EnqpHH, XenTaxJtop, 
XCKcarrxrlop6CH3en, MHpcKc, TOKca(t)cH, IIOJIHxrropHpaHH 6HQCHHJIH H jIHoKcHHH H &ypaHH 

(HenaMepno npoH3sejreHH Hyc nportyKTH KaKO peayJrTaT Ha HcKOMnrleTHo coropysane HJIH 

xeMHcKH peaKqHH). Ce oseKysa H JtpyrH xeMHKaJrHH ga 6HqaT BKJry'term so osaa JIHcra oq 
KonsenqHjaTa. 

POPs xeMHKaJIHHTe ceyrnTe ce nport3sejrysaaT, pHcTpH6yHpaaT H ce ynoTpe6ysaaT so HCKOH 

3eMjH so paasoj H so TpaH3Hltnja H ce aKyMyJIHpaa T so HrtqycTpHCKHTc 30HH. THe ce 
nep3HcTCHTHH H ce TpancnopTHpaaT rrpeKy BO3jryxoT- co Hcnapysas e H nosTopso KonrteH3Hpame 

HaPCSCHO "rJIO6aJIHa geCTHJtattHjaa- Ojt nOTOnJIHTC PerHOHH SO eKSaTOPOT KOH nOCTygerrHTC Ha 

HOJIOBHTC. 

POPs Moz&e ga ce HajrraT so 6HJro Koj rteJI ort cseToT. HajH3JIOJKerta e nonyJrattnjaTa HaceJrena Bo 
3cMjHTC so pa3soj KoH pa6oTaT co osHc xeMHKaJIHH. Toa norrpa36Hpa npoH3sopcTBo H yrIoTpe6a 

Ha necTHtrHQHTC Bo 3CMjojtertcKoTO npoH3sogcTso, tlpeseHTHBHHTe MepKH Bo 6op6aTa npoTHB 

MaJrapHjaTa co DDT H npoH3sogHHTC npotrecH so HHgycTpHjaTa. MeryToa eKcrroHHpaHH ce 
HcTOTaKa H Jtyr'eTo Bo paasHeHHTe 3eMjH nopartH nopanernna ynoTpe6a Ha noJIHHJra H 3anTHBIIH 

cMecH KoH cogpz&aT PCB HIIH npeKy cHHgHpoT Ha Hcxpasa. 

Tcrnxo e ga ce npotteHH KaKBH ce rnTeTHTe KoH rH HasecysaaT POPs xeMHKBJIHHTC sp3 JryieTO, 

JKHBOTHHTC H JKHBOTHaTa cpertHHa. CHrypno e jteKa HCKOH ojr POPs ce KanrreporettH H ce 
rrpeTnocTasyBa JteKa BJIHjaaT sp3 reHeTcKaTa CTpyKTypa, HMyHHOT H HepBHHoT cHCTCM. Kaxo 
pe3yJITaT Ha Toa H noparrH IIHBHaTa nepaacTeHTHocT KOHBCIIIIHjaTa npejtsHjtysa MepKH Ha 

npeTna3JIHSocT. 

3eMjHTe noTnHcHH~IKH Ha CToKxoJIMCKaTa KonsenrrHja ce o6spaaHH rra rH npes3eMaT cJtejtrrHTC 

MCPKH: 

IIpoH3BOQCTSOTO, yrIOTpC6aTa, yBO3OT H H3BO3OT Ha OBHC ttSBHaeCCT XCMHKaJIHH KC Ce 

CJIHMHHHpaaT HJIH pegyqapaaT. 3a DDT e rrocTasena cnettHjarlrta peryrraTHsa 6HjtejKH 

osoj npoH3BOJt cc KopHcTH Bo 3cMjHTc Bo pa3Boj 3a 6op6a npoTHB MBJIapHjaTa. IIpH 
KortcTpyHpaH e Ha nosH noroHH H HHcTarrartHH Tpe6a ga ce npesaeMaT MepKH aa ga ce 
MHIIHMHBHpa MomsaTa nportyKttaja Ha POPs. 

3aJrHxHTe H OTnagoT KOH ce KoHTaMHIIHpaHH co POPs Tpc6a ga ce perHcTprtpaaT Bo 
HHBCHTapHTC H ga cC OTCTpaHBT Ha CKOJIOIIIKH coogBCTCH Ha IHH, 

YnoTpe6aTa Ha ypejrH KoH corrpmaT PCB e go3BOJICHa tto 202S rogHna, Ho nog ycrtos ga ce 
HPHMcHaT ortPcpeHH McPKH Ha IIPcTna3JIHsocT H ycJIoBHTe ga 6HqaT HcnoJIHCTH. 

Mer'yToa go 2028 rogHHa, rrerraTa onpeMa Koja cottpJKH PCB Tpe6a qa 6Hge orcTpancTa Ha 

cKOJroIHKH coogscTcH Ha'IHH. 

1. 3 PoTeppaMcHa KortaettqHja (PIC Kollsenqwja) 

CCKoja rogHHa TOKcH'IHHTC rrecTHItHQH H QpyrHTC onacHH XCMHKaJIHH y6HsaaT HJIH cepH03Ho 

3arpoaysaaT HJljaqrrHttH Jtyr'e. THe HcTOTaxa ja 3araJtysaaT npsporraTa H rH 3arpoaysaaT JtHBHTc 

mHBOTHHcKH BHqosH. BJlagHTC oq qeJrHoT cseT sano IHaa ga ro pa3rrregysaaT osoj npo6JreM so 
1980 co Bosertysatr e Ha npoqejtypa rta npeTxogHO H3gartena corrracHocT. Osaa npotteJtypa 6apa oq 

rlpxpaxrrxrc sa yrrpaayaa» e crr PCS rro errea rpxxxa rrrrpewa Kaxrrerraprrja aa POPs - AacyeT/005 



H3so3HHIIHTe Kow TprysaaT co onacww cyncTBHIrww ga o6e36egBT npeTxogwo w3qaqewa 

corrracwocT oq cTpawa Ha yso3wwlrwTe npeJr ga ce 3auowwe co TpawcnopToT. 

Co ycsojysaw e Ha POTeprtBMcKBTR Korrserrlrwja so 1998, BJIBgwTe OJIJrywwja Jra ja 3ajaKHBT osaa 

npoqegypa w wcTospeMewo rta w gagaT npaswa ocnosa. 
Co Toa KonsewrtwjaTa nocTasysa rtrpoHT Ha OJr6pawa, JrasajKH HM Ha 3eMjwTe ysoawnuw 

wwcTpyMewT H wwgopMBIIwja Koja HM e noTpe6wa Jra rw HqeHTHIIJHKysaaT noTewlrwjaJIHO 

ruTeTHHTe xeMwxaJIHH w qa rw HCKJly~raT onwe xeMHKarrww co Kow HeMOJKe 6e36egwo qa ce 
ynpasysa. 
AKO HeKoja 3eMja ce corJracysa JIB yse3e xeMHKBJIHH, KowsenlrwjaTB ja norrqpJKysa HwswaTa 

6e36egwa ynoTpe6a npeKy CTBHgapqwTe Ha eTHKeTwpane, rrasa TexwmKB rroMoru w Jtpyrw (IlopMH 

Ha nogqpluKB. Taa wcToTava rapanTwpa qeKB wasoawwuwTe Ke pa6oTaT so corJIBCHOCT co 
6apawwTe ycJlosw. 

POTepgaMcKBTB Kowsewrrwja cTanw so cHJIB Ha 24, 02. 2004. 3eMjwTe noTHHcww IKH co ToB ce 
o6spaanw ga rw cnposegysaaT CJleqnwTe MepKH: 

ga nocTasw OQHIrwjaJIHB npoqerrypa Ha HOTHQHKalrwja T. e, Jra ja HH(tlopMwpa aeMjaTa ysoBHHK 

JreKB Ke waspurw waso3 Ha xeMHKarrwja Koja e naserrewa so JIwcTBTR Ha pIC, upend qa ce 3anoswe 

CO WCnOPaKaTa. . 

ga ja wrr(f)opMHpa 3eMjaTa yso3nrrK, JreKR Ke H3spurw H3so3 rra xeMHKBJIHja Koja e 3B6parreTB 

HJIH e nog cTpora pecTpwKuwja, npeJI Jra 3anosne npsaTa HcrropBKa. 

ga rw wnfopMHpa JrpyrwTe 3eMjw 3a cevoja BB6pawa HJIH pecTpwKlrwja Ha HeKoja xeMHKaJrwja 

so csojaTa Jtpz&asa. 

1. 4 HaIIHonaJIHa JlerweJlaTHsa so Peny6JIHKa Maweqowwja (qo 2005) 

Bo nocrreqwaTa qeKBqa MBKerrowcKBTB noJIHTHKa 3B JKwsoTHB cpegwwa 3na IHTeJIHD ce paaswsauIe 

npeKy wwwnwjaTwswTe Ra noqo6pysarse rra JlerwcJIBTHsaTB H rrpasrraTa paMKa npevy 
ycorJlacysame co esponcKBTB JlerwcJIRTwsa. 

HeKDJIKy TeKosnw npoeKTH KBKD HITD ce sTopwoT Hauwowarrew eKOJlourKH nJraw, HauwowarrwwoT 

nJran 3a ynpasysame co DTnag w HBIIHOHBJIHHOT HMHJleMeHTalrwowew nnaw Ba peqyKIIwja w 

eJIHMHHalrwja Ha pOps so peny6JIHKB MBKerrowwja w IrowaTaMy Ke ja 3ajaKHaT JlerwcJIRTwsaTB 3a 

&KwsoTHBTB cpegwwa. 
IIpasHBTB paMKa 3a JKwsoTHB cpegwwa so Peny6JIHKB MaKeqonwja ce 3acnosa Ha YcTasoT, Koj ja 
geTepMHHwpa 3aur THTBTB Ha JKHBOTHBTB cperrwna KBKO ocwosew npwwuwn ( Irrew 8). 
HOHBTBMy, HBItworraJIHBTB npaswa paMKa 3a JKwsoTHB cpegwwa ce paaswsa npevy 3RKowoT 3a 
HrwsoTIIB cperrwrra. Toj rw corrpJKH cwTe npaluama Kow ce oqwecysBBT Ha zmsoTHBTB cpertwwa w ce 
KapBKTepwCTwilww 3B CospeMeHHOT EsponCKHOT BKT 3B 3BHITHTB HB JKHBOTHBTB Cpegwna. Bo HeI'0 

ce Hasegeww rJrasHHTe npwnuwnw gorreKB npasHHTe w TexnwsKH qeTBJIH ce erra6opwpaww so 
CeKyHJIBPHBTB JlerwCJIBTWSB. 

3BKOHOT 3a ynpasysaw e eo OTnap ce QOKycwpa Ha wrrcTHTylrwoHBJIH3alrwja Ha wwcTpyMewTHTe 

Kow I'0 notrrrp&ysaBT orrpxGlwswoT pa3soj co soseJrysarbe Ha palrwoHBJIHB npwMCHR HB 

npwpogwwTe pecypcw w cnpesysawe w eJIHMHHwpame Ha onacnocTHTe og OTnagoT Kow My ce 
aaKawysaaT Ha ~oseKosoTD 3rrpasje w &KwsoTHBTB cpertwna. 

3BKDHDT wcTDTBKB ce rtroKycwpa Ha OTnarroT w MoqaJIHTeTHTe 3B He I'oso yupasysBIhe, 

OTCTpanysaw e, co6wparse w pertwKJlwpame, KaKo H o6spcKHTe Ha onwe Kow ro rerrepwpaaT w owwe 

Kow ro noceqysaaT OTnarroT. Toa e o6spcKa Ra npes3eMaw, e Ha cHTe noTpe6HH MepKH 3a 

npepa6oTKa HJIH ogrlarawe Ha OTnagoT, 6e3 ga ro 3arpoaw ~loseKosoTO 3qpasje w JKwsoTHBTB 

cpertwwa. 

3BKoHOT ja HBJIOJKysa w o6spcKaTa 3a perwcTpwparse w H3secTysame 3a CHTe QB3w so 
ynpasysameTO co oTnaqoT, Bo Hero ce coqpJKBTT nooqeJIHH qeJrosw Kow ce ogwecysaaT Ha 

onacwwoT OTnBJI, yso3, waso3 w TaHBHT HR OTnarroT, Jrenorrwpme, Hnrresepalrwja w noce6HH 

OTnarrww MaTepww sKJly~rysajKH rw TyKB w OTnarrHHTe MacJra, PCB, goTpaeww so3HJIB(ELVs), 

wcKopwcTewa erleKTpwsna w eJleKTponcKB onpeMa (WEEE) HTH, 
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2 0am' mafopMaqmm m noTeaqmjaaam oaacaocrm og PCB 

2. 1 POPs n PCB 

MetyHBPoqHB Ta 3aeqHHIIB co CTOK xo JIMCKBTB KOHseHqHj a rH HtreHTHQHKysarrre 

Irep3HCTeHTHHTe opraHcKH 3arajrysasH (PQPs) KaKo xeMHKaJIHH KOH 6apaaT HTHa Mer'yHapopsa 

BKQHja. HecTHqHPOT DDT, sHcoKo TOKCH'IHHTe PHOKCHHH H QyPBHH (HesaMePHo IIPOH3seqeHH 

Hyc IrpopyKTH KaKo pe3yJITaT Ha HeKOMIIJIeTHOTO coropysame HJIH KaKo peayJITaT Ha xeMHCKB 

peaKqHja) H PCB Ce S6pOjySaaT SO rpyrraTa Ha POPs. 

PCB (HOJIHXJIopHpBHH 6HgeHHJIH) ce egHII og soge&KHTe xeMHKBJIHH og rpyIIBTB Ha POPs. PCB 
rrpepH3HHKysaaT cepHo3HH 3trpascTseHH IropeMeTysama H Her aTHHHH sJIHjaHHja sp3 mHBHOT cseT 
H JKHHOTHBTB cpejIHHB. Tyxa crrar'BBT KBHqeporeHocT, perrpoqyKTHBHH rropeMCTysaHa, rrpoMeHH 

so HMyHHoT cHcTeM H ry6HToK Ha 6HoJIQIIIK dTa PB3HosH/HocT, 

2. 2 gegmrrwrtHja w nnopHja Ha PCB 

IIOJIHXJIOpHHHpaHHTe 6HgeHHJIH (PCB) ce 6e36ojHH TesHOCTH H BHq Ha xrropHpaHH opraHCKH 

coegHHeHHja, HarrpaseHH co tropasaH e Ha xrrop Ha 6HgeHHJI, a Toa e cTpyKTypa co jrsoeH IrpcTeH 

cocTaseHa og psa jarrreHopojIHH H 6eH3OJIHH rrpcTeHH sp3aHII co egHHewHB jarrreHopoqHB spcKa. 
Bo 3asHcHocT og 6pojoT Ha aToMHTe Ha xJrop so HHHHHTe MOJreKyJIH, HHBHHTe IIJH3H~IKH, xeMHcKH 

H TOKCHHHH CsojCTsa 3HB~IHTeJIHO Ce pa3JIHKysBBT. MOJKHH Ce BKyHHo 209 PCB coepHHeHHja co 
HcTa ocHosHa opraHcKa CTpyKTypa Ho 3a pa3JIHveH 6poj Ha XJIopHH cy6CTHTyeHTH, Ho caMo OKOJry 

50 og osHe coegHHeHHja ce HajpeHH so KOMepqHjaJIHH MerrrasuHH. PCB ce orHOOTIIopHH, HMBBT 

HH30K cTerreH Ha HerrocToj BHocT, THe ce cTB6H JIHH H oTIIoPHH, B TOB rlr IIPBBH IroroQHH 3B 

HHjrycTPHCKB yrroTPe6a, Ho HcTQBPeMeso H IIP06JICMBTHMHH 3B IKHsoTHBTB oKoJIHHd. 

CaHKa 1: PCB MOJIeKyJra 

C, sHa~ CI„X - H Or CI 

Op TexHH&KB rrregHB ToHKB KapaKTepHCTHKHTe Ha PCB 6ea qocTB IrorogHH. 

Ta6eJIa 2: lloroPHH KBPBKTePHCTHKII Ha rroJIHXJroPHPBHHTe 6HgeswrH (PCB) 

Brrcor&a CTa6HJIHocT Ha TeMIIepaTypa, Terrrvo 3arraJIIIBH (Herrocrro coropyaame Ha & 1000'C ) 

PCJraTIIBHo po6pa xeMrrcKa ovrropsocT H OT?IoprrocT Ha KHccrrrrrrH, 6aam 

CTB6HJIrrrr Bo OQHoc Ha oKcrrrrarrrrja H xrrrrporrlr3a Bo TexHII~IKII crrcTeMII 

CJra6o pacTBoprrrrarr Bo BoJIa, rro IIohpo pacTBopJrrrarr Bo MacTrr 

Hrraox naPCH IIPmvcoK 

go6pa CrrpoaoJIJIrrBOCT Ha TOIIJrsrra 

Mrrory MaJra eJreKTpswrra crrpoaorrJIHsocT (Jro6ap rraoJIBTop) 
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MaKO PCB 6@re aa llpn naT CIIHTeTH3IIpaHH yiiire Bo 1866, KOIIepIIHjaiiHOTO npoH3BoqcTno 

3anoslHaiio pypII Bo 1929 rottHHa H Toa og crpana Ha aMepHKancKaTa MOHcaHTO-xeMHcxa 

KOMiiaHHja ilolt HMeTO "Askarel". IIo BTopaTa cnercxa BojHa 3aiioHHano HHBHo npoH3aogcTBO H 

Bo EBpoIIa a Bo QogHIITe 1960-TH roQHHH IIocTHI'HaTo e HHBHO h1aKcHlvlaJIHo npoII390$cTBo og Hag 

60, 000 TOHH rogHIIIHO. 

ZIO 1983 ropHHa iipoH3BoltcTBOTO Ha PCB 3anpe Bo noaexero 3eMjH Ha Hcrosna EBpona. Ha 
npIIMep, PycKara 4&eqepaqnja ro aanpe oaa npoH3BoqcTBO Bo llepnoqoT oq 1987 go 1993 rogHHa 

(AMAP, Ociio, 2000). BKyIIHOTO caeTcxoro IlpoH3BopcTBO Ha PCB ce oiteHyaa geKa H3Hecyna 

Mer'y 1, 5 Ito 2 MHnHOHH TOHH. QoznaTa Ta6ena rII nozamysa iieKoH op KOMepitHjanHIITe HMIIH, a 
IIITO ce zopncTeHH 3 a pa3zrII IHH npHMeHH Ha PCB. 

Ta6eza 3: KoMe qn annH IIMHH. a Ha PC8 
Abestol (t, c 
Abuntol (USA) 
Aceclor (t) (France, Bel ium) 

Acooclor Bel ium) 

Adkarel 

A irolio t, c) 
Areclor (t 
Aroclor t, c (VSA) 
Aroclor 1016 t, c) 
Aroclor 1221 (t, c) 
Aroclor 1232 (t, c) 
Arocloi 1242 (t, c) 
Aroclor 1254 (t, c} 
Aroclor 1260 t, c 
Aroclor 1262 (t, c) 
Aroclor 1268 (t, c) 
Arubren 

Asbestol (t, c 

Askarel t, c USA 

Auxol (USA) 
Bakola 
Bakola 131 (t, c) 
Bakolo (6) (USA) 
Biclor c) 
Chlorextol t) 
Chlorinated Di hen I 

Chlorinol (USA 
Chlorintol USA) 
Chlorobi hen I 

Chloroecxtol USA 
Chorexto I 

Clo hen(t, c (German 

Clo hen A irortio 

Clo hen-A30 

Clo hen-A50 

Clophen-A60 

DP3, 4, 5, 65 
Ducanol 

Duconal (Great Britain) 

Duconol c 

D kanoI (I, c USA 

D knol (USA) 
E d ucara! (USA 
EEC-18 
EEC-IS USA 

Elaol (Germany) 

Electro hen I (France) 
Electro henyl T-60 

Elemex t, c) (USA) 
Elexem (USA) 
Eucarel USA 

Fenchlor 42, 54, 70 (t, c) (Ital ) 
Hexol (Russian federation) 

Hivar c 
H dol t, c 
H drol 

H vol 

H woi Ital /USA 

Inclar (Italy) 
Inclor (Ital ) 
lnerteen 300, 400, 600 (t, c) 
Kanechlor (KC (t, c Ja an 

Kanechor 

Kaneclor (t, c) 
Kanecior 400 
Kaneclor 500 
Keneclor 

Kennechlor 

Leromoli 

Leromoll 

Leron oil 
Ma var 

Man e c(h lor (KC 200, 600 
Ivlanechlor (Nip on) 

Phenoclar DP6 German ) 
Phenoclor (t, c) (France) 

Phenoclor DP6 (France) 
Ph ralene France) 

Ph salen 

PlaStivar Great Britain) 

Pol chlorinated bi hen I 

Pol chlorobi hen I 

P oclar (Great Britain 

Pydraul (USA) 
P draul I (VSA) 
Pydraul I I Y (USA) 

Pyralene (t, c) (France) 

Pyralene 1460, 1500, 1501 (F) 
P ralene 3010, 3011 (France 

Pyralene Tl, T2, T3 (France) 

Pyramo1 (VSA) 
P ranol t, c) (USA 
P rochlor 

P roclar (Great Britain 

P roclor(t (USA) 
P romal USA 

Pyronal (Great Britain) 

P sanol 

Saf(e)-T-Kuhl (t, c) (USA) 
Safe T America 

Saft-Kuhl 

Sanlo ol 

Sant h)osafe (Ja an) 

Sant(h)othera (Japan) 

Sant(h)othern FR (Japan) 
Santosol 

Santoterm 

Santotherm (Ni on) 

Santotherm FR 
Santovac 

Santovac 1 

Santovac 2 
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Cloresil 

Clorinol 

Clo hen t 
DBBT 
Delorene 

Delor Czech Re ublic 

DI 3, 4, 5, 6, 5 

Diachlor t, c 
Diaclor t, c 
Diaconal 

Dialor c 
Diconal 

Dlsconon c 
Dk t, c decachlorodi hen I 

Dl a conal 

MCS 1489 
Montar SA 

Ne olin SA 
Niren 

No-Famol 

NoFlamol 

No-Flamol t, c SA 
No-flanol t, c SA 
Nonfiammable li uid 

Non-fiammable li uid 

PCB 
PCB 
Pheneclor 

Phenochlor 

Phenochlor DP6 

Santovec SA 

Santowax 

Santvacki SA 

Saut otherm Ja an 

Siclon 1 c 
Sob ol t, c ussian Federation 

Sorol ussian Federation 

Sovol ussian Federation 

Sovtol ussian Federation 

Te en lchlore rance 

Therainol FR SA 

Therminol SA 
Therminol FR 
The an lch lore rance 

U ilec 141, 121, 21 i t: yHOTPe6yaaIIH Bo TPaHC@OPMaTOPII 

2. 3 IIPHMeHH H PeMO6HJIH3aPHja Ha PCS 

c: yllOTpe6yaaHII Bo KoapeH3aTOpH 

3apagH HHBHHTe KapaKTepHcTHKH, PCB MellIaBHHIITe (KjlH ~crII HjIH 3aepHO co ppyrn 
cyllcTaHqmH) 6Kjle KopIIcreHII II Bo o TaopeHH H IIO 3aTsopeHH cacTeMH: 

Ta6ejta 4: IlpgaCeuu eO saauIHOpeIIu CHCHIeIIus 

H3OIlaqHja H/IUIH PamaPHa TevHocT BO TPaH+OPMa TOPII 

gHeHexTpa~a TeaaocT Bo xo~eH3aTopm 

XHgpayzl~a Te&HocT Bo ollpeMa 3a paraH e, xaMHoHH H HyMHH 3a BHcoz HpHTIIcoK 

(oco6eao Bo pypapcxa Ta HHpycTpIIja) 

C~HKa 3: "OTBOPeHH CHCTeMHs 

(H, Hp. 3aHTIQIHH CMeCH Bo I' QgeIKHHHITBO) 

LV 

ITOKpaj TOa, PCB Ce KOpHCTeae H BO aOTBOpeHH CHCTeMHa XaKO IHTO Ce 6OH, BO aBTOMO6KjICKaTa 

~ aapycrpaja, ea aaaraaaa caeca ao rpapeaarara a~crpaja a pp. 

C+Hxa 2: "3aTBopeHH CHCTeMH 

(H. Hp. PCB TpaHCIIIopMa Top) 

ljI' tjj, 

h 

Uli&'. — 

3SB'rmsBB 
Jvracn 
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Taoeaa 5J IlpuJtteua tto "otattoIJeuu cuctueJtfus 

TewnocT 3a nogMaaKysaa, e so MacJta H MB3Hsa 

Arenc 3a HMnpernttpan e npoTHs HBHJterysame Ha soya H 3a6asysan, e Ha ropen e Kaj 

qpso, xapTHja, TKaeHHHH m Kola 

Arenc 3a JIBMCJIHpaH e so npoH3sopcrsoTO Ha xapTHja 

AgHTH8 so Jtcnaqtt, 3anTHsHH cMectt n o6Jtora 3B 3atn THTB oq Kopo3Hja 

Osne MBTepttjaJIH o6H tso He ce qeQHHHpann KBKO onacen OTHE so MQMcHTQT Kora ce QPJIBBT H 

aaToa PCB cn naor'aaT naT so npnpogHBTB cpcgHHB, a TaMy ce OTKpHCHH 3a nps naT so 1966 
rOpHHB, HBKO HasJtcrySBWCTO Ha PCB SO npnpopttaTB OKOJIIIIIB Ce CJty~ySBJIO H Ce CJtynySa SO 

orpaHHweHH o6JtacTH, rJIO6BJIHHTC qsIDKema Ha so3gyxoT H sogBTB ja pacnpocTPBHHJIC osaa 
MBTepttja no IICJIBTB nJIBHcTB. PCB MOJKC ga ce HajjtaT so so3iiyxoT, sopaTa, nonsaTB, so 
pacTcsttja, &KHSOTHH H Kaj 9OSCKOT. 

KBKO pe3yJITBT Ha Hej3HHBTB xeMHcKa H 6ttoxeMHcKa cTa6HJIHocT H sncoKa pacTsopJIHsocT so 
MBCHHTc TKHsa, cyncTBHIIItjaTB HMB HBBJIc3cHo so JIBHcgoT HB Hcxpasa, B Toa npttgoHCJIo 
sttgosttTC Ha KpajoT oq JIBHCIIOT Ha Hcxpana, T. e. rpa6JIHsttHTC IIJIH JlyrcTO, qa noKBJKysaaT 

paJlcKy noroJlcMB KOHTBMHHHpattocT OTKOJIKy pacTennjaTa IIJIH sopBTB. 
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2. 4 BJIHjaHHe BP3 HGlsoTHBTH cPCPHHs H JlyrQTo 

IIocTojaT J1oxyMCHTapaaa noJ1BToqa 3a aeraTHsaHTe cgeKTH aa PCB sp3 &KasoTHHCKHOT 

cseT. Tae 6HJIC nosp3ysaaa co cJIB6HTC pcnpogyxTHsaa ycneca H onrTeTea HMyaaTCT, aa 
npHMep xaj QOKHTe OJ1rJIej1aaa so 3apo6caanrrso aa ApxTaxoT. IIo epaa roJIeMa nonJIasa no 
Te~caacTO aa pexaTa Caraao, so Masarea, so l986 roJIHaa PCB 3aragysa~a 6HJIC panIHpeaa 
HH3 cKocHCTcMoT a CJIcJlaaTB I 0/Haa cTanKBTB aa nPHPBCT Kaj KBCHHCKHTc MoPCKH 

JIBcTosmxa onBJ1aaJIB 3a aap 70 npoqeaTH. H3seJ1eaHTC nHJIHaa noxm&BJIC pa3sojaa 
pegopMHTCTH, a aacJ1ao ae npeJxascBJIO noJIoJIro OJ1 neT geaa. (WFPHA, 2000). Bo 
IIIsajqapaj a smppHTc H3yMpeJIc 3apapa Hen JIopIIocT npepa3saxaaa op PCB, 

CIHHB 4: PcB 3arapysaa e so rJIe~epa CJIHKa 5: PCB so JIaaeqOT aa HCpXaaa 

aaa meoaoala 

160 

~ Ireoal plallkkaz 

El~/ 
pca COlt&rtl Io INg%g re'I 

1 37 

110 

Kaxo BJIerysaaT PCB Bo IosexosoTo TCJlo. 

PCB rJIasao BJIerysaaT npcxy cTOMasaaoT a qpesaaoT TpaKT. Bo msajqapaja, npoce~aaoT 
saec aa PCB npcxy ycTaTa (xpaaa H najaJIoqa) e 3-4 Mr gaesao no soscx. ToJIepapaa Jtaesea 
Haec (TgB) oJ1pepea OJI crpaaa aa C30 (CseTcxaTa 3J|pascTseaa opraaa3aqaja) 3a JIyfe 
Haaecysa 30-60 Mr PCB, a, e. JIypa H JIOJKHBOTca saec ot1 30-60 Mr PCB ae 6H Tpe6BJIO qa 
npega3saxa aexoja uITeTB (3a wosex co TeaoIaa OJ1 60 xr). IIoxpaj Toa, PCB sJIerysaaT a 
npexy xo&KBTB H 6eJIHTe J1po6osa. 

gaza FCB ee eayzao ovpoaaay 

06azao Maory peTKo ce jasysa aenocpcpaa onacaocT op PCB. PCB ae ce axyTHo oTposaa, 
T. e. Tpe6a J1B 6aqaT saeceaa roJIcMH KOJIH IecTsa 3a Jla ce 3B6CJICJKBT papexTHH CQCKTH. Ho, 
PCB ce 6aoaxyMyJIHpa so voseexaoT opraaaaaM H so Maory MaJIa Mepxa ce H3JIasysa aajlsop, 
qypa H so TexoT aa Maory ropaaa. Cnopep Toa, Mopa cexoranI qa ce npe3eMaaT caJIHH 

6C36cgaocaa Mepxa Gpa paxysaa, e To co PCB. 

Koa ce CHMHTOMHTe Ha BxyTHO Tpyea e? 

Bo cJIysaj KB' e xoacyMHpaaa xpaaa xoja 6HJIB xoaTaMHaapaaa co KBIIechlor 400 (PCB 
MeInasaaa co oxoJIy 48% coJIpmaaa aa xJIop) so TcKOT aa CJIea aaqmpeaT so JyIno, Janoaaja 
so 1968 roJ1aaa, 6HJIc 3B6cJIcJKBHH CJIcgaHTc cHMHToMH: oTc Icaa 0 Iaa KanaqH, xJIop BKHH, 

narMeaTaqaja aa Ko&za, npo6JIeMH co sapoT, Tpnaea e aa ao3cTe H paqeTe, cJIB6ocT H 3aMop. 

Ilogoqaa 6aJIo 3B6eJICJKaao H cJIcnaJIO, xcnaTHTHc, gajapea, npoMeaa so MeacTpyaJIHHOT 

qaxJIyc, rJIaso6OJIKH H onaf'aa e aa xoca Ta. 

IIprrpa~Hrr K 3a yrrpasyaarae co PCB rro errerrvpmrra orrperera Xarrrrerraprrja aa POPs 17 





3 HpeHTHQHKspwjn H MQHHTQPHHr 

3. 1 IIonwc 

IIpeJIHMHHapHHTc nonwcH (HHscHTapw) noqroTscHH og cTpawa Ha HBMcHGKHTc THMosw 

OIIJopMCHH og cTpawa Ha pOps egwwwqaTB ja HMaaT wgeHTwrtyHKysawo onpeMara w HMaaT 

KsaJIHTBTwswa w qeJryMHo KsaHTHTaTwsna cJIHKa 3a orrpeMaTa rnTo coqpJKH PCB so Peny6JIHKB 

MBKettowwja. IIpwMepoK oq QopMyJrapoT 3a w HseHTap e ttaqen so AweKc 14. 11 

Corrracwo gegwwwpawa Ta cocToj6a so Peny6JIHKB MBKegowwja so ogwoc Ha ynpasysaw, eTo co 
PCB, geTBJIHHOT wwsew Tap Tpe6a ga rw ongaTH: 

CHTC HHHHTeJIH so Peny6JIHKB MBKejronwja Kow noceqysaaT onpeMa rnTo cogp&KH PCB 
BKynHBTB onpeMa Koja COJtpJKH PCB 
KOJIwawwa Ha pa3Jraqww QJIywqw, xwJtpayJIwwww w Jtpyrw MacJra Kow cogp&KBT PCB 
KQHTBMHHHPBHH JIQKattww («hot sPots&)) 

YnoTpe6CH, CKJraqwpan w HecoogseTHo JtcnoHwpan oTnaq Koj cogpJKH PCB 
3acTapeHH 3arrwxw w npocTopww 3a CKJragwpaw e 
PCB so oTsopeww anJIHKattww (npeMaaw, npow3soqcTso Ha nnacTHKa w neTpoxeMwcKa 

wwgycTpwja) 

3asegysaw CTO w o6pa6oTKaTa wa noqaTotrwTC so 6a3aTa Ha nogaTortw Ke My oso3MoJKH Ha 

MKCIIII rta rw HJteHTHIIJHKysa noTpe6HTe Ha 3eMjaTa Ha noJICTo Ha ynpasysaw CTo co PCB w 

Mo&KHOCTHTC aa wwswo npaswJIHo ogJraran e. 

Corrtacwo co PCB peryJraTHsaTa, Koja e so rtya3a Ha CTanysaw e so CHJIB, cwTe Kow noccrrysaaT 

onpeMa co PCB Ke 6wgaT o6sp3aww qo MwwwcTepcTsoTo M2KCIIII so OIIJwrrwjaJIHB QopMB qa 

rw jteKJIapwpaa T crreqHHTe wwrIyopMBttww: 

4Jrywqw Kow cogpJKBT PCB 
OrtpeMa w KoHTejwepw Koja corrpzrw PCB 
IIO ISa KOHTBMWHWpawa CO PCB (Ha MeCTa Kaqe WMaJIO WCTypama WJIW WCTCKySama) 

IjspcT OTnajt KoHTaMwwwpaw co PCB (Kpnw, snwsa TCJIHH MaTepww) 

geJIosw oq o6jeKTH KQHTaMHHwpaHw co PCB (6eTow, IIpw wcTypaw e HJIH xasapwja) 

He Tpe6a rra ce nposepysa caMo coqpJKHHBTB Ha TpawcgopMBTopwTC vow ce so yrroTpe6a, 

TyKy w Ha cTapwTe w Ha owwe Kow He ce cTaseww so yrroTpe6a HJIH ce Ha 3aJrwxa. NCTOTBKB 

Tpe6a qa ce rrpesaeMaT pwropoaww wcnwTysaw a sp3 MacJraTa Kow ce Ha 3arrwxa w qpyraTa 

onpeMa Koja 6w MOJKCJIB hara cogp&zw PCB (Konqew3BTop, wcnpasysa~rw, CKJronKH, pa3Menysa~w 

Ha TonJIHHB, ItwcTepww 3a MBCJro w rresKosogw, HTH), CaMo onpeMa co soJIyMew noroJIeM og 5 

JIWTPW MOPa Jra Ce nPWjasw. 

CHTe TpancgopMBTopw Tpe6a qa 6wgaT npwMepKysaww, gypw w owwe Kow ce co nowos qaTyM 

HB npow3sogcTso, 3BToa HITo nogoQHB MQJKc ga cc CJIy IH HCHBMcpHB KoHTBMHHartwja (swqw 

norrtasje 3. 3), AKo oq TexHHHKw npwwwnw He Mo&KC qa ce 3eMe npwMepoK. orr ypeqoT (Ha np. 

Kowrtew3BTop), Torant Ke ce TpeTwpa rteKB Toj coqp&xw PCB ce go MoMeHTQT Ha cJIHMwwartwja 

Kora Ke Mome rta ce jtoKBJKC cnpoTwswoTo. 

rtpapa max aa yapaayaaa o co PCS ao casa rpaaaa oapaMa KaaqsJrapuja aa POPs 



3. 2 BH3yeJIHrr nposepxH 3a pa ce peTepMHrrwpa lrpwcycTHo rra PCB 

3. 2. 1 TpawcrtropMavopw 

HBKO seKoT Ha Tpaen e Ha PCB TpancgopMBTopHTC e oKolty 40 roqwww H noseKe, cocToj6HTe 
K BKQ nPcno JlwysB late, swcoKH PB 6OTHH TcMncPBTyPH H (f)w3w IKo owl TcTysarhe HB yPcjtHT e 
MOme ga rO WaMaJraT HWSWHOT pa6OTew SeK H Jta JtosejtaT qO nOTewttwjaJIHH orrepaTHSHH W 

CKOJIOHIKH OIIBCHOCTH. 3BTOR HcKJly IHTCJIHO sBIKHO C Qa cC splIIRT npCHCHTHsww cepswcwpama 
w nposepKH 3a Jta ce H36erwaT TaKHHTe onacwoc Tw. 

IIpwMapwaTB IraMewa Ha TpancgopMBTopoT e tta spnrw npeTsoparbe Ha CJICKTpwwHHOT 

noTewttwjRJI og ettwa so Jtpyra soJITBJKB T, e, wanow. Bo TCKOT na osaa KoHsepawja roJreM qeJI 

o|t TOIIJIHHBTR Koja ce rewepwpa Tpe6a tta ce awyJIwpa. Co noronysarse Ha crlojKBTB ojt jajtpoTO 
H KalreMoT Ha TparrnpopMBTopoT so TeswocT ce nocTwrwysa CQHKacwo Jtagew e. TewwocTB 

Koja ce KopwcTH 3a ossa tteJI He Tpe6a Jta 6wtte caMO go6ap pa3Jtattysa~ TyKy w Jto6ap 
CJICKTpwsen HaoJraTop (JtweJICKTpwK) KaKo nlTo e MwwepaJrwoTo MacJro HJIH PCB MacJIOTO. 

NcKpwTC so TpawcgopMBTopoT ce rtojasysaaT KBKO pe3yJITBT Ha KpaTKH cnoesw, npeKHHH H 

MHHJrwsw npoMeww so CJl. cTpyja. Twe nopMaJIHo TpaaT caMo JteJI ojt ceKywqa N npoToKoT Ha 

cTpyja e ToJIKy MaJr IHTo HajsecTO ocTawysaaT HC3B6CJICJKRHH oq 3atnTHTHHTC peJICH so 
cwcTeMoT. Qsoj rrpoMenJrws QenoMCH H Heroswre IHTCTHH cgcKTH Mo&KC jta ce eJIHMwwwpaaT H 

peqyttwpaa T so roJICMR Mepa co npaswJlno JtwMCH3wonwpaww npewanowcKH ogsoqHHK 
cMecTerrw 6Jrw3y po ttpwMapHHTe TepMHHBJIH oq TpawcgopMBTopoT. 
I oJleM npo6JreM so HgeHTHQHKaqwja Ha PCB so TpawcgopMBTopHTe e roJICMHoT H36op Ha 

PB3JIHHHH Twnosw TPBHc(f)oPMBTQPH KQH 6HJIc nPow3segcHH H nPojtagcww so MHHBToTo H 

ceynITe ce KopwcTaT Hwa IteJIHOT cseT, 3a maJI, He nocTow ancoJtyTHB MCTotta 3a Haqsopernwo 
HgenTHQHKysame na TwnoT Ha PCB TpawcgopMRTop. MOJKHO e caMo Jta ce ttattaT onrnTH 

npenopaKH orat Kow ce Jto6wsaaT HwgopMBttww peJresarrTHH 3a cooqseTHHOT Twn na onpeMa. 
06H'rno TpancgopMBTopHTC 6ea KowsenttwowaJIHH ypettw KQH ce noJIHH co MacJlo. MeryToa, 
IIOWOSO |tW3ajHHPBHHTC TPBHC(POPMBTOPH CC HBj ICCTO COCCMB HJIH CKOPO XCPMCTH'cIKH 

3aTsopeww 6e3 oTsop 3a HcnytnTaee rra MacJtoTo HJrw npwcTan go Hws, IIpmwHBTB Ra Toa 
6enle MwcJICH CTO JteKB PCB e Mnory cTa6HJtew QJrywq Koj He 6H Tpe6aJro tea ce pa3rpaqw KRKO 

O6wsnwTC MacJla H 3aToa Tpe6a TpancgopMBTopHTC Jta 6wttBT 3aneaaTCHH. Mer'yToa, 
HCKycTHOTO noKBHra tteKB HC C TBKB. 

KaKo jtonoJIHysaw e rta HjtenTHQHKattwowaTa nJtosa Mwory ott npow3sogwTCJIHTC Ha 

TpawcgopMBTopw wasettysaaT jteKB TpawcgopMBTopoT cottpJKH PYROCLOR, ASKAREL, HTH. 

(Bwttw norJrasje 2. 2). 

Bmrrwo: HCKycTHOTo noKBJKBJIO geKB Mwory TpawcgopMBTopw Kow 6HJIC npojtageww KaKo 
orrpeMa Koja He coJtpIKH PCB scyntwocr cojtpmw PCB. Bo 70THTC rojtHHH npow3sogwTCJIHTC Ha 

TPBHcttloPMBTQPH H cHR6gysa'tw co MBcJIB tccTo Hc 6HJrc HH@oPMHPRHH gcKB IlocTQH PH3HK H 

nOTewqwjaJI 3a sKpcTCHR KOHTRMHHattwja co PCB npw KopwcTemeTO Ha HjteHTwvww ttwcTepww, 

KOHTejwepw 3a TpawcnopT, cwcTeM Ha tresKH w onpeMa 3a MwnepaJIHw MacJra H PCB, 3aToa 
Mwory Hosw TPawcgoPMBTOPH 6ea HCHBMCPIIO KoHTRMHHHPBHH. HeKow 6ea KOHTBMHHHPBHH 

og KopwcwwKoT Koj splneJI ttonoJIHysame HJIH cepswcwpaw, e. 

rtpapaaaaa aa yapaayaaac co PCS ao cacvrpasaa oopcwa Kazqcaapuja aa POPs 20 



CJIIIEEM 8: TEEIErrqerf PCB TparicfoparaTop 
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3. 2. 2 Korrjrerr3aTopH 

Bo MHory cJIy IaH IIPQH3BQJrHTeJIQT 06e36epyBa HHIt)oPMartHH 3a THIIoT Ha JraeileKTPH IHNoT 

QJryajr, JrypH H Ha rrpeHTHI|IHKaqHOHaTa HJroaa (IIHpH CJIHKa 8) HJIH Ha Iroce6Ha eTHKeTa 

rroTappyaa hexa copp~HHaTa e IEITeTHa 3a oxoJIHHaTa (IIHpH CJIrrxa 9). TaxaHTe KoHpeH3aToprr 

He Tpe6a goiroJIHHTeJIHo Jra ce HcIIHTyBaaT. THe ge(tIHHHTHBHo coJrp&r&aT PCB H Mopa pa ce 
cMeTaaT 3a TaKHH. IIO 3a6paHaTa Ha PCH 3a eJreKTpH'IHa orrpeMa, rioaexeTO KOHgeH3aTopH Ha 

HgeHTH@HKarrHOHaTa IIJroaa HJIH Ha Iioce6Ha eTHKeTa 6ea JreKJlapHpaHH Kaxo 6e3 PCB H axo e 
IroTpe6Ho THe Mote pa ce oTcTpaHaT Kaxo H tlpyPIIOT OTIIajr Koj cojrpHEH MacJro. 

CJIHKa 9: HJreHTII@rlrrrrja Ha KOHjreH3aTopcrro CJrrrrra 10: ETHKeTa co HHIIropMalrrrrr 3a 
MacJro KoHtreH3aTGPoT 
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BHgejKH KOHJreH3aTopHTe ce 3arreaaTeHH, Mo&ze Jra ce HcKJIyHH 6HJIO Kaxfra KOHTaMHHattHja 

rrociie HHIIHaTa QHHaJIHa H3pa6oTKa, HMajKH ro rrpetrHHtr QaKToT tlexa Iro 1993 rotrHHa rroaexe 

IIprrpaxxxrr sa yxpaayaax, c co PCB ao crrcrrepx'rrra orrpcnra Kaxricrrapxja sa POPs 2i 







Cauxa 13: 20 ml eraseseuu eupyaeru Cmraa 14: 30 ml eTauueuo mume 
Hexavis 

Coma 15: 500ml erasUseuo uuuue 
Durau 

Czuua 16: 60 ml eraxaeua eu era Czar 17: 250 ml PE-IID CaII Cuuaa 18: 750 ml PE-HD Cag 

P 

3B. 2 3eMan e Ha nPHMcPoqH 

HajroIIcMHOT HBBop Ha rpeInKH Moz&e Ila ce KoncrarHpa npH 3CMBH ero npo6H, a He 3a BpeMe 
Ha cnpoBegyBan e va aHBJIH3H. 3aroa, oco6eno rpe6a IIa ce BHHMaBa Ha cIIegHHBC TQHKH: 

IIpcnecyBBHero Ha HC~HcrorHH og CIIHa npo6a Ha ppyra e MonIHe ~crBHTC~Ha pa6ora. 
Kora ce KopHcrar npoH3BogH 3a epHOKparna ynorpe6a (Ha npHMep xaprHCHH Mapa~HH a, 
nnneTH, MeraaHH cKonocH H cII, ), npH ceKoe 3cMBH e npo6a Tpe6a ce ynorpc6H HoB npoH3Boq. 
goKOIIKy roa Hc c MOBIHO, ynorpe6CHHOT gezI (Ha npHMep rzaBara oq 6yInaIIKara nlro e 
ynorpe6ena 3a 3CMBIbe npo6a) Mopa pa ce Hc~HcTH npeg ceKoja HoBa npo6a. ceKoraln Kora 
Toa e MORPHO, 3a Taa qeII Tpc6a ga ce ynorpe6yBaar pa3pcgyBasH (Ha npHMep rexnmKH 
age TOH). 

3a j1a ce cnpcvH 3aMena Ha npo6HTc, cagoBHTc Tpe6a BmpnHBO pa ce O3nasar nocIIC ceKoe 
3CMBH e npo6a, a HqeHTH IHHTc noqaroqm BcqnanI ce Bnccyaaar Bo 3anHcHHKor 3a 3eMan, e 
npo6H. Ha npo6HTe ce craBaar erHKerH Ha KoH e 3aacIIcH 6pojor op eKo-KaproHoT Bo Koj cc 
BHCCCHH CHTC HH@opMagHH 3a 3CMCHHOT npHMCpoK: 

Ilpapa~aHK aa yapaayaaee eo PCB ao eaerrpzma onpeMa Kaaqesrapaja sa POPs 24 





BOO6msaemo KOHJtcm3aTopmTC co noMaJIa roJIeMmma He KopmcTaT PCB Kaxo TemocT so 
KyxmInTCTO, Tyxy xaxo aremc 3a HMnpermanmja ma cJIOCBHTC 3a m3OJIaqmja so xompem3aTopoT. 

TaKa, TcnlKO MoAM Qa cc H36ynIH gynxa Bo xyKHInTcTO H ga ce 3eMe npHMepox OJl MacJIO co 
nmne Ta. 

IIpmnpeMeTe ro pa6oTHoTo MecTO co noJlJrorm Kom snmsaaT MacJIo m TaInIa (noJKCJIHO e 
MeTaJIHa). lImzmaTa 6C36egmocma onpeMa ce cocTOH og paxasmnm (HHTpmJI), 6e36egmocmm 

O~HJIa m so cJI~aj Ha cJIa6a semTHJIaItmja, pecnmpaTopma Macxa. IIpso, Tpe6a ga ce Hce~e 
KpyI' oKoJIy BpsoT Ha xyKHInTcTo Ha KOHQCH3aTopoT 6JIH3y Jlo KoHTaKTHTc, co MaJIa xccJIc3ma 
nHJIa. OTxaxo xe ce m3sagm spsoT, eecTO e so3+ozoIO pa ce m3sapaT xyxmsxmTe. Co Hose, 
OTcTpameTC oxoJIy I cm' og cJIoesHTC 3a H3OJIaumja H nposogJImsocT m craseTe rm so 60 ml 

cTaKJIcma enpyse Ta (co 6eJIO Kana'). 
IIpmMepoqmTC MOJKaT pa ce amaJIH3mpaaT co racma xpoMaTorpagmja (HJIH co L2000DX, smarm 

norJIasje 9). 
CHTe aJIaTKH m MaTepmjamm xom 6HJIC so Jtonmp co Komgcm3aTopoT Tpe6a ga ce mcsmcTaT co 
pacTsopysas (aqeTOH) HJIH pa ce muf)pJIaT xaxo onacem OTnapem MaTepmjaJI, 

CJsssrca 2L MaJsa aosgeaaaro sI CJIsstca22: 3easaa e a NMe pter oq MaJIss Koapesaaro a 

33. 4 3eMas e Ha IIpmMepoqN og JIapemm ve~aoerm 

Axo ce amaJImampa caMo coppz&mmaTa Ha PCB so MacJIO, Molar qa ce ynoTpe6aT 20 MJI 

craKJIeam enpyseTH (co 6eJro Kanase) poxoJrxy amanmaaTa ce npasm Ha caMoTO MecTO. 

ALo amaJIH3aTa ce npasm Ha gpyro MecTO m npmMepoqHTe Tpe6a pa ce TpamcnopTmpaaT 

nopaJIexy, xe ce xopmcraT 30 ml cTaxJICHH nImnImm a (Hexavis, Xagcmm co npmo Kana') 3a ga 
ce co6epaT npmMepoqHTc, 6HJlejkm ce noqspcTH. Axo concTscmmxoT Ha Tpam+opMaropoT 
caKa Jta ce TCCTmpa KsaJIH Te TOT Ha MacJIOTO, Ke ce KopmcTH 500 ml craxJICHO IumnIe (Duran, co 
Cmmo Kana'). 

38. 5 3eMam e aa npaMeyoqa og vpamcgopMaropm 

Co qeJI pa ce cnpe~m KomTaxT Ha PCB co KOJxara, noTpe6HO e moceme za paxasmqm 3a 
egmoxpaTHa ynoTpe6a. OmTe Mopa Jta ce 3anITHTaT og npcxaHe Ha MacJIO co moce~ Ha 

3anITHTHH o~mJIa (mmmm norJIasje 3. 3. 3. ) 

11papasaaa 3a yapaayaam eo PCS ao ewerrpuzHa oapeva Kaaqeaapaja aa POPs 



Macy BmeMRH ~pa(m 

3eManeTo npoba Mome ga ce Bprnn npeKy qeIIOT 3a HcnyIIITRH, C TesnocT nrTO o6H~IHO ce 
Haor'a Ha gozHHOT pcs op TpancgopMRTopoT. Kaj TpancgopMRTopHTC IHTO ce HcKIryserrH 

noBCKC op 72 abaca, 3cMRH CTO npo6a ce Bprnn mcKIrysHBO oq qorry, 6HttejKH PCB nopagH 

caojaTa noro7ICMa rycTHHR ce HaTarro&KyBR Ha rrnoTO. Hprr oTBopaH, CTO Ha JrcIIOT 3a 

HcnyrrrTRIbe TC~HocTH MOBre ga pojge qo oIHTCTyBRH e Ira rtnxTyHroT. 3RTQR ce npcnopazyBR 

ceKoraIII ga cion Ha pacnorraraH e pe3epaeH qmxTyrrr, 

jIpyra MOB&rrocT e 3eMaH e npo6a oqoaropa co noMonr Ha paaHa nyMna (BHHMRHHc: 3a ccKoj 

TpancgopMR Top Tpc6a qa ce KopHcTH Hoaa nyMna). BagerbeTO Ha MaczoTO otr eKcnaHRHoHHm' 

ca|I, He qRBR ceKoraur penpe3cHTRTHBHH pc3y7ITRTH, 6HJrejKH MacnoTo TaMy He unpKyrrnpa H Ha 

TQJ HRHHH Hc goara Qo HcI'oBo Mcrnarbc co OCTaHRTQTo Macrro. 

TpancgopMRTopHTC, no npaBHIIO, cc HcnHTyBRRT JropeKR ce Bo HCIIpaBHR cocToj6a. 3aToa Bo 

ceKoe BpeMe Tpe6a rra ce no3HaTH H ga ce 3eMaaT nperrmq coogBcTHHTc RanrTBTHH MepKH H 

jacHHTe 6C36epnocHH npaBHIIat 

AKO Bo paMKHTe Ha HHBeHTapoT e noTpe6Ha PCB RHRIIH3a Ha cperrcTBoTO 3a IraJrcH, C, Torarn 

concTBCHHKOT TPc6a qa Pa3MHcrrH 3a Toa, eqHOBPCMCHO Pa HRBPrnH H ana7IH3a Ha KBRIIHTcTOT 

Ha MacIroro. OBRR npcBCHTHBHR McpKa OBo3MoyKyaa H npoqcHKR Ha Texnrr&Kara cocroj6a Ha 

Tpanc(f)opMaTopoT H 3aToa Mome pa cnpenyBa pamH IHH oruTCTyBRH R, Ha npHMcp, nopatrH 

BHcOKa BrramHOCT rrrrH COqPZ&HHR Ha KHCCIIHHH. 

AHRIIH3R Ha KBaIIHTCTOT Ha MacrroTO Tpe6a pa ce Bpnrrr caMo JIOKOIIKy rraopoT Ha PCB e 

HcraTHBCH, 3avoa rnvo HHRKy Ira6opaTopmcKHTC anapRTH kc ce voHTRMHHHpRRT co PCB. 

IIpoqeJrypa Ha aeMan e npHMepoHH OJr TpaHcgopMRTop: 

no@ gc7IOT 3a HcnyrnTaH c TCHHocTH Ha TpaHcgopMRTopoT ce cTaBa cap 

KoIIH'iccTBQTo Macrro HITo c IIoTpe6HO 3a coogBCTHRTR nocTanKR Ha H cnHTyaaH e ce 
Hcnyrn Ta Bo caJroT 
3RTBopa~rOT CC 3aTBopa BHHMRTCIIHO H rrBpcTO 

noToa Ha rnHIIICTO co rrpHMcpoKoT ce cTaBa cTHKcra co 6poj Koj ce coBrrara co 6pojoT 
HR CKO KapTOHOT BO KOJ CC HRBCJrCHH cHTC nogRTOrrH 3R 3CMCHHOT npHMCpOK H TOa: 

l. 
2. 
3. 

5. 

7. 

MCCTO 

npoH3BeqyBR r Ha Tpanctf&opMRTopoT 

KanaqrrTCT 

QR6pw~rKH 6poj 
rod HHa Ha HPOH 3 Bog CTB O 

qaTyM Ha 3cMarbe npo6a 
oJrroaopno IIHIre 3a 3CMRH, C npo6a 

IIpxpaxxm sa yxpaayaax c co PCB ao cxcrcrpxvxa oxpcMa Kaxircxapxja sa POPs 27 



Caasa 23: capon ce cTasa sop genoa sa 
sea mTaae 

Cassa 24: Ovsopas e sa aarsopamov 

Li. — 

Caama25:3eMaae Sa rr SMe OX Cnssa 26: CTasaa e emseTa 

goKozrxy ce HcnHTysa I KsamTevox aa Macmovo, voranI sa~aT nosmcoxa KpmepsyMH: 

npn 3eMBH e npHMepoK npeKy genoT aa ncnyurvaH e TewnocTn: najnpso ce HcnyiuTaaT 
1- 2 nnTpn Macno, Ba ga ncrevaT secrmKnTe op nevmcrormja tuTO ce naTanozcysaaT so 
geaoT ~a acne TBH e Temocrn. 
KoamvecTso ruTo ce 3eMa 3a npo6a: 0, 5 - 1 smTap 
3eMenovo Kozn~ecrso ce ocrasa ga crow 24 saca, 3a ga MOAT esenTyannHTe 
~ecTH~KH og nesmcTO Tnja H soga Ta pa ce cnyuITaT sa gnoTO 
npo6HTe 3a ncnHTysaH e ce sapa T co nane ra op ropna Ta TpeTHna na Macnoro 
npevxogno ncnyur TenHTe 1-2 nMTpn Macno ce spaKaaT so Tpan+opMampoT. 

HacTanavme OTnagoqn Tpe6a crpyvno pa ce OTcrpanaT Ha vavmn mTO ke 3asmcm op 
pesynTaToT na aHannaaTa. 

3. 3. 6 3eMan e na npnMepoqa og silgosn og 6evon I ymca 

Moz&e pa ce Kopncrn 6e~&mzHa 6op-Mautmna 3a 3eMaHe Ha npMMepoqm. Tpe6a ga ce 
KopncTaT 6yprnn co pnjaMeTap og 20 mm go 22 mm 3a ga ce n3pynzaT pynKn Bo MecraTa 3a 
Kom ce coMnesa peza coppmaT PCB. CO6panava npanIHHa og 6eTon npm 6yuxeH eYO ro pasa 
npnMepoT sa anazm3a, 

Hp0pa~rrrr K Sa ynparryrra~ eo PCB rrO erreKTpmna orrpeMa KarrrrerrapHja sa POPS 28 



MCP KH. WBWPcnra3JIHSrrcX. 

IZpoueJrypaTB aa 6yrnea, c co3qasa nparnHHB Koja Tpe6a Jra ce cMeTa 3a KOHTBMIIIIHpana. 

3aToa, MepKHTe rra npeTna3JIHsocT Tpe6a /ra 6HJraT psropoaHH 3a speMe na 3cMBII, CTo Ha 

npHMepOrrHTe, na TBKB rrajSBJKHO e qa ce IIOCH: 

KOJKHH HJIH HHTpHJIHH paKasnrrH 
6C36crrnocHH oaHJIB 

pecnnpa Toprra MacKa co QHJITep 3a oprascKH napH H nparnHHB 
3anrTHTB 3a yrnHTc npH 6yrnerse 

AKo ce 3eMaaT npHMepoqH ort sHJr co uurJIB, Mopa rra ce H36erne BKpcTena KOHTBMHHBHHja co, 
Ha npHMep, noKpHsan, e Ha nopoT co nJIacTmna noJrJIora HJIH HHJrycTpncKH Tcnnx, Osse 
MaTepHjaJIH Tpe6B Jra 6HJraT HcgpJICIIH KaKo onaccs OTnaJICH MBTcpHjaJI. 

KOra Ke Ce CJrysrH HCTCKySm, e, nPSHOT srCKOP e SH3yCJrna HHCneKqnja Ha TePCHOT; KBKO SO 
HOSCKCTO CJrysraH, 3BMBCTCHHTC QCJIOSH MOJKBT Qa CC PBBJIHKySBBT SII3yeJIHO. IIOTOB 
rnnpeH, CTO Ha KorrTBMHnaqnjaTB Tpe6a Jra 6H/re HcTpaJKCHO H H3sopoT Ha HcTCKysarseTo 
JrcTcKTHPBH. 
OBHe npsH sncsaTOIIH Tpe6a tta 6HgBT scpHQHKysanH co HeKOJIKy go6po H36paHH 
npHMepoqH. TIpsHOT npHMepoK Ke ce 3cMe so npeJrJIoJKCHHOT rrerrTap 3a Jra ce oqpepH JraJIH 
HcTCKysan, cTo coJrpJKH PCB. AKO npsHoT npHMepoK noKBJKc JreKB HMa PCB, Ke ce 3eMaT 
rrapeJrrrH npHMcpoqH 3a ga ce qeMapKHpa KOHTBMHHHparraTB nosprnHHB. He e saJKHO caMo 
nrHpemeTO Ha KOHTBMHHBIIHjaTB spa nosprnHHaTa, TyKy HcTO TaKa saJKIIO e npoqHparr, eTO so 
MB TCPHj a JIOT. I PamVrrra Ta SPC Jr HOCT CnOPC Jt KOj a nPHMCPOZOT MOme qa Ce CMe Ta 3a 
KOHTBMHHHpan e 50 mg/kg, rra TaKa cHTe npHMeportH no@ 50 mg/kg ce cMeTaaT peva IICMBBT 
PCH. 

3a Jra ce HBMBJIBT TporrroqHTe, Tpe6a rra ce noJrroTBH crpaTerHja aa JreMapKHparr, c 
(o6CJICJKysarse) Ha 3ararreHBTB nosprnHHa co 3CMaae Marr 6poj Ha npHMcporrH. Osa Mome Jra 
Ce HanpaSH na nOSCKC nasrHHH. HpaSHJIIIBTB CTpaTerHja Ke Ce O/rpeqH Oq CnerrHQHSHBTB 
cHTyaqHja. H36paHBTB cTpaTcrHja MOJKC Jra 6H/rc aqanTHpaHB HJrH onTHMH3Hparra co 3CMBH e 
npcrrsnp Ha pc3yJITBTHTC OJr BHBJIH3BTa Ha npHMepoqHTC Haspnrcna Ha caMoTo MecTo. 
lIpHMep Ha sHJrJIHso 3ararrysan c e garrcrr so cJIHKHTe 27 H 28. goKOJIKy ce npeTnocTasH JreKB 
rroroJIeMa o6JIacT neMa PCS, rroc Ton rravHH Jra ce HaMa Jra T Tponrons Te aa 3cMBH, C rra 

npHMcpoqH co co6Hpan, e Ha Mernarrn npHMcporrH Kos Ke ja noTBpJraT npeTnocTasKBTB. 
HaMeCTO Pa Ce 3eMaaT ' 

nOegHHCsrrrH" nPHMePOuH H qa rH BIIBJIH3HPBTC nOeqHIICOHO, eqeH 
npHMepoK co errnaKsa MenrasHHa og IICKOJIKy MecTa MoJKC Jra cc BHBJIH3Hpa Ha erreH TpornoK. 
goKOJIKy pe3yJITBToT c QOCTB no/ rpaHHrraTB op 50 Blg/kg, Moxie Qa ce npeTnocTBsH pcKB THc 
MccTa ncMaaT PCB. goKOJIKy pc3yJITBTOT noKBJKC noseKC, HasopoT rra 3ara/rysas, c Tpeba ga 
6Hpe JrogHpaH co noHB TBMornrrH nocqnrrc'trHH npH MepoqH. 

Ilpppaaaav, xa yupaayaaIac ca PCB 1@i cacKTpa'IHa oapcsia Kaapcaapara 3a POPs 





3a co6wparr e Ha npalnwwaTa oq 6ytneH e Ha swq co IJwrIIH, noTpe6wa e noMom oq qpyro Ilwrte 

3a qa ce co6epe npantwwaTa so cooqseTHwoT caq. 

3eMarhe Ha. qIla60Hw~pwMepottw 

%3aswcwo oq w36panaTa cTpaTerwja aa qepwwwpaH e Ha cTenenoT Ha KoHTaMHHarrwja, 

rpawwtrwTC Ha KoHTaMwwalrwjaTa so qlra6ohlwwaTa Tpe6a qa ce noTspqaT co 3CMarseTO Ha 

npwMepo Jrw, 

&BO HapeqHWOT qeII, qaqeHO e O6jacwySawe Ha nOcTanKWTe 3a 3CMawc Ha npWMCpoltW Bo 
qxra6owwww 3a npeTnocTaBewa neHCTpattwja Ha KOHTaMHHalrwjaTa qo 10 cm. 

IIpso, nospntwwaTa ce noKpwsa co Kpna 3a Macro (npw6IIJoKHO 30 x 30 cm, co qynKa so 
cpeqwwaTa co roJICMHHa rra 6yprwjaTa). IIowaTaMy, ce npasw qynKa co qIta6OHwna oq 10 cm, ce 
co6wpa npasTa w cc HwcTH qynKaTa. IIoToa, KpnaTa 3a Maclto ce oTcTpawysa w wcgprla Kawo 

onaceH oTnaqew MaTepwjall, 3aeqwo co npatnwwaTa. MecToTo, noToa Ke 6wqe noKpweHo co 
Hosa Kpna 3a Maczo KaKO nrTo e rrocowewo npeTxoqwo w Kc ce cTasw IICIUtwsa TpaKa sp3 
qynKaTa aa qa 6wqe norrecno co6wpaweTo Ha nparnwwaTa 3a rrpwMepoKoT. gyn ICHCTO Ha 

qynKaTa Tpe6a qa rtpoqo~mw qo noTpe6naTa qrra6OHHHa 3a 3cMarse Ha npwMepoKoT. 
Co6pawaTa npatnwwa He cMee qa qojqe Bo qonwp co 3araqcnaTa rroSprnwa; qoKOIIKy Toa ce 
cIIy rw, npwMepoKoT Ke 6wqe Metlraswwa Koja Ke noKa)ze norpernww pe3yIITaTw. IIOBTopno, 
KpnaTa aa Maclro Ke 6wqe oTcTpaHeTa w wcgpIICHa KaKo onacew oTnaqew MaTepwjart. 

3. 3. 7 3errrarr, e npwMepoqw oq noHsa 

3a BpeMe Ha 3CMarscTO Ha npwMcpotrw, npenopasltwso e qa ce HocaT: 
paKaswltw aa eqwa ynoTpe6a (HHTpwII HJIH swwwlr) 

goKOJIKy TepewoT e cepwOawo KOHTaMwnwpan, ce ltpenopaHysa qa ce Hocw crtcqwoso: 
pecnwpaTopwa MacKa co QHJITep aa oprawcKH napw w nparnwww 

Tyvek 3atnTHTHo oqczro 
I yMCHH JH3Mw 

gegwwwparseTo Ha CTeneHQT Ha KoHTaMWHwpana nosprnwna pa6oTH Ha wcTwoT npwwtrwn KaKO 

w co 3cMarseTO Ha npwMepoltw oq swqosw oq 6eTow w qwrzrw (swqw norope). 

IIITo ce oqwecysa qo npwMepotrw oq nowsa, w36opoT Kaqe Ke ce 3eMe npwMepoKOT BItwjae Ha 

qo6weww Te pe3yrt Ta T w. 

IIoBpnrwHH 3a Kow rlocTow coMHc&K qcKa cc KQHTaMHHwpaww, cc TcpcHw Kaqc IJITo 

TpancrtropMa TopwTC Kow coqp&r&aT PCB wrrw ce KoHTaMwwwpaHH wjwrtw ezreKTpmHHTC 

Kowqew3aTopw Kow coqpzcaT PCB ce wrrw 6HJtc wwcTarrwpanw wJIH cKzaqwpanw. Bo HeKow 

cnywaw, swqltwsw ce qaMKH oq MacJto Kow ce pe3yIJTaT Ha wcTCKysaH a HJIH nopaqw HcnpaswIIHo 
rysawc. IIoTpe6HO e qa wM ce rtocseTw noce6HO swwMawwe Ha noasaTa wlrw nrtr. ywaKOT Ha 

oswc IIo BpnJHHH. 

Bo crry taj Kora Ha nosprnwHHTc cnoMCHaTw norope He ce 3a6crrewrysaaT swqrtwsw qaMKH, 
cTenewoT Ha KOHTaMwwarrr&ja co PCB HItw PCB Tpe6a qa 6wqe rtoTBpqeHa co co6wparseTO Ha 

MCHIHHW nPWMCPOIJW 3CMCHW qWPCKTHO Oq noSPIHWHaTa, Co KOPWCTCHhe Ha WCTWTC nPWHQWHW 

KaKo nrTo ce cnoMHaTH npw co6wparsc Ha npwMepotrw oq 6eTOH wow swqosw. Tpe6a wcToTaKa 

qa ce npesaeMaT MepKw Ha orpaHHHysarse Ha KoHTaMwwwpawwTe nosplnwww. 

IIpwMeporrwTC oq nosptnwwaTa Tpc6a qa ce aeMaaT co HwcTa Jlawrwlra. 

IIO ynoTpe6aTa, IramwtraTa Tpe6a qa ce wcwwcTH co pacTsopysaH (atreTOH) 3a qa ce cnpe tw 

MoBrnocTa 3a 3araqysarse npw clteqwo 3CMaH e Ha npwMepotrw. 

rtpapasaaa aa yapaayaaa, a cu PCS aO CJlcKTpa'Isa oapch&a Kaaqaaapaja aa POPs 3J 



H3Betnrajor 3a 3CMaHC aa npaMepoqa Bo 5. 2 Tpe6a ga 6age nonoJIHer Tozao H cagor co 
npaMepoKoT Tpe6a coopBcrao pa ce o6CJIczm. Ce Kopacrar craKJICHH enpyaera (60 ml, co 
6eJIo Kana') HJIH PE-HD nJIacrasaa caJtoBH (2SO ml, 6eJI co caao Kanawe). 

I oJIcMH K8MCH8 ae ce coogBCTHH 3a aaaJIH38, 6agejKH pacrmopor 3a CKcrpaKqaja 3a qa ce 
eKcrpaxapaar PCB 3a aaaJIH38 Ta aeMa ga MOJKc qa npogpe g J186OKO Bo KaMeao T. 
IIpenopasJIHB e MarcpajaJI co ca Tea HIJI, yaaK HJIH necoK. 

ga cc H36erayBaar Mo&KHOCTH 38 BKpcTcaa KoaraMaaalgga T. c KoaraMa~aaa npaMcpotta 
HJIH npegMCTH ga ce Mentaar co sacra. IIo ynorpe6a, Jta&Kaqara a care gpyra npcpMCTH Koa 
6HJIC Bo gapeKTCH ponap co novBara Tpe68 Jta ce acsacrar co pacraopyBas (a@crom) HJIH qa 
cc H~pJIar KaKo onacea ornagca MarepajaJI. 

CJImma31:3eMameman HMe oqmoJtmoa mama CJImaa 32: 3eMam e ma m HMe ottm oJt mom Immma 
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3. 4 Teer rcaroaa 3a eJIepem e H JIH6opa Topacaa anaJIH3H 

PCB aaaJIH3ara mome pa ce noqeJIH Bo Jtae Karcropaa: cneqagasaa a aecneqa@a~a 
MCTOJta. 

Cnettafasaare Meropa ja BKJIy~Baar racaara xpoMarorpagaja (GC) a Macaa 
cneKTpoMerpaja (MS), Koa oco6eao ce aaaJIH3H 3a PCB MOJICKyJIHTC. 

Hecneqagaeaare Meroga agearaQHKyaaar KJIaca aa cocgaacaaja, KaKo ntro ce xJIopapaaa 
xagpoKap6oaara, KaJte atro PCB a npanaraar, OBae aecneqagmza Mero' ongaKaar 
TccToBH 38 TcpcHCKH CKpHHHHI' Ha PCB KaKO HITo ce CLOR-N-01L H CLOR-N-SOIL Teer 
KOMHJICTHTC KaKO H L2000DX TepeacKaor attaJIH3arop, 

I'eaepaJIHO, cneqagazaare Meroga ce Maory nonpeqa3aa op accneqagmaare Mero', ao 
THe ce MHory nocKana a Tpc6a noBCKC BpeMe 3a HHB, norpe6ea e O6yvca Kajtap H HCMoz&e ga 
ce pa6orar aa repen. 

Haj Jtecea ma~am 3a ga ce no TBpga paJIH MacJtoro coqpJKH roJIeMa Korea Tpaqaja aa PCB e 
CJtea egaocraBCH Teer 3a rycraaa: 

~ Kopacrere 10 MJI craKJIeaa enpyBcra 
~ canere MaJIKy Bopa Bo enpyaerara 
~ goJtaJte Te M8JIKy gaeJICKrpasaa Tesaocr 

AKO cJIojor oq MacJto e Ha gaoro oq enpyaerara, rycraaara aa MacJtoro e ) 1. Bo TaKoB 

cJI~aj, HeMa coMHeaae geKa Koaqcarpaqajara Ha PCB e npaJIavao BacoKa. AKo cJIojor og 

IIpapavsm aa ynpaayaaae eo PCB ao eaeKrpama onpe(aa Kaaqeaapaja aa POPs 32 





IIpegsocrs 
W Bp3H: 3a HeKOJIKy MHHyTH ce 3Hae 

IIO3HTHHHH gaJIH IlpHMepOKOT cogpJKH ) HJIH ( Og 

20/50/100 ppm PCB 

& JIecso ce KopscTa T; TecT KOMIIJIe THTe OIIgaiaa T 

Jlecsa IIPOIIegypa IIITO ceKoj Moz&e ga ja o6ass Ha 

TePes, so Jla6oPa ToPHja HJIH Pa6O THJIHHIIa„ 

)' EHTHHH: OgpegysalsaTa Ha PCB co TecT KOMIIJIeTHTe 

ce Iloes THHH og asaJIH3a Ta co racsa xpoMa Torpagsja 
so Jla6opaTopsja. 

k EKOHomvms: MHOry HpHMepOIIH He Tpe6a SOOIIIIITO 

ga ce asaJIH3spaaT co GC. 

HegocTa TOIIs 

MO&Ke ga gage Jlmum pe3yJITa TH (Ho HHKoram 

Hera THsss). 

3. 4. 2 AImaJIM3a co racna xpoMaTorpa@wja (GC) 

KopHcTejKH racsa xpoMBTorpagsja 3a ga cc H3$sojaT cocTojKHTc op MCInasHHBTB, 

eJIeKTponcKHoT geTCKTop Morc JIB rH JIcTCKTHpa cHTe coegHHeHHja Kos cogpJKBT xJIop, 
sKJl~ysajKH rH PCB. KOM6HHHpaHH co HHHHoTo CIIHHcTscno speMe Ha 3agpJKysaHC, PCB 
secTO MOJKBT JIB ce H3gsojaT og gpyrH xJIopHpBHH coegHHCHHja co osaa TexHHKB. AKo so 
npHMcpoKQT cc npHcyTHH cocgHHcHHja co cJIH IcH cocTas Ha xJIop, TOI'BHI cncKTpoMcTpHCKH 

MBCCH geTCKTop MOXCC pa I H OTKpse PCB H qa ro noTspgH HHsHHOT HgeHTHTCT. 

CJlssa 36: GC asaJIH3a so ETI Jla6o aTo s'a CJlssa 37: (& OTneHHTos&& og Aroclor 1254 

Ii I h 

Ta6Jle 8: IIpegsoers s segoeTHToqs sa racsa xpoMHTorpaltlsja 

IIpegsocT 
Toms pe3yJITa TH 

MOJKHa HgeHTHItIHKalIHja Ha THIIOT Ha PCB 

HegacTaTOIIS 

PeJIaTHsso cKalla 

goJlro ce seKa 3a pe3yJITaT 

3. 4. 3 IIocranKH sa anaJIasa 

38 JIB cc 38HITcgH TPonIOKoT H sPcMcTo HB BHBJIH38TB, HPcnoPB'IJIHso c gB cc KoPHCTBT 

cKpHHHHr TecTosH Kora Toa e npHMCHJIHso. 

CenaK, Tpe6a JIB ce 3eMe npegsHg geKB co osHe MCTogH ce nposepysa qaJIH HMa xJlop so 
nPHMePoKoT Koj ce BHBJIH3HPB. KBKO PC3yJITaT, gPyrH xJIOPHPBHH coegHHCHHja KoH Mo&xaT JIB 

6HPBT geJI OJI nPHMePoKoT, 6H Mo&xeJIC IIB ga/IBT norPCInHH no3HTHHHH PC3yJITBTH, 6HgejKH 

McTopoT Ha BHBJIH38 rs *IHTB cHTe xJIopHpaHH coeqHHCHHja KaKO PCB. JIazmH HeraTHsHH 

pe3yJITaTH He ce so3MOJKHH, 6HgejKH aKo HeMa npscycTso Ha xnop, ToranI HcMa HH npscycTso 
Ha PCB. 
TBKB, aKo cKpHHHHr TecTOT noKBJKC HeraTHseH pe3yJITBT (PCB nog 50 ppm), Toven e so ceKoj 
CJIyzaj, na TaKa HeMa noTpe6a og yTspgysBH c cO gpyr McTog. 

IIpapavssx 3a yspasysalhe co PCB so eJleKTpszaa oapcMa KaalleJlapaja 3a POPS 34 



Azo czpwnwwr vecvor noza&ze no3wvwsew. pe3yJITRT (PCB Hag 50 ppm), novpe6wa e 
sepw+wzanwja co racwa xpoMavorpagwja. 

Bo osoj cJty~aj, npwMepozov 3a RHRJIH3a co racHR xpoMavoppa@wja vpe6a ga ce sysa w pa ce 
nparw so cooJtsevnava JIB6opavopwja. 

Azo pe3yJtrarwre oq awaJtwaava co racna xpoMavorpapwja nozRJKRT 3HBswveJIHO nowwaoz 

pe3yJITBT og czpwwwwr vecvoswve, HeMa npw~wtta 3a RJtapM, Tecvoswre ce cvawqapJtw3wpasw 

aa Aroclor 1242 co cocras Ha xJtop oq 42%. AHBJIH3ara co npwMcpottw og PCB co noswcoza 
zowie Hvpaqwj a Ha x Jtop (Ha npwMep, Arocl or 1260 co coqpJKHHB Ha x Jtop oq 60%) 
nocJICJtosavcJIHo nozamysaav noswcoz peayJIvav oq swcvwwczava cottpJKHHB Ha PCB. Taza, 
czpwwwnr vecvoswve ce cezoratn cwrypnw. 

Nazo JIRJKHo lIO3HTHBHHTc Pc3yJtvavw $06wcHH co cKPHHHHI' TccTosHTc MoBKRT ga 
npcJtw3swzaav Henorpe6wo cezyHJtapwo vecrwpan, c, oswe Hccncttw@wsww Meroqw Molar Jta 

6HJtav Jtocva czowoMHsttw zora ce ynorpe6ysaav 3a npwMeponw Kazo tnvo e 
vpBHcgopMBTopczovo MBCJIo, Kow cottp&zav noMBJIKy w3sopw HB XJlop ocscH PCB. KopwcvcHH 

MacJIR (oq Kyzwtnva co 6pcracvw ocoswww H MacJta 3a Jtagew e rrpw cewen, e HB MCTRJI), oq Jtpyra 
crpawa, cezoratn coJtpJKBT xJtopwpaw napatjywn w czopo cezoj veer qasa Jta&KHH no3wvwsnw 

pe3yJtvavw co Hecnettwgwswwvc vecvosw. IIoczana JIR6opavopwcza ananwaa ce npenopa tysa 
Kora ce vecvwpaaT 3a PCB owwe MacJta Kow cogpJKRT xnop. 

3. 5 Sa3a wa ttogaroqw 

NnfopMRItwwvc aa onpeMBva Koja coJtp&zw PCB H concvscnwttwve Ha raa onpeMa Kow ce 
co6paww so Tezov tta HaqwoHRJIHBTB Hnsewropw3anwja vpe6a Jta 6wttav 3B6CJICJKRHH so CJtHB 

6a3a Ha noqavottw; 

BR3RTB Ha nottavottw e HJteRJICH HHcTpyMeHT 3a npotteHKR Ha sKynHRTa KOJIH Iwwa Ha PCB 
so P. Mazcqonwja. Oswe HH@opMattww ce Hconxoqww npw wapa6ovza Ha npeqJtor npoezvw 
T. C. 3B HHCTBJIpwpBH C HR HOI'OH 3R JICKOHTRMHHBttwja HJIH CJIHMHHBttwja HB PCB so 
P. Mazcgowwja. 

EB3ava Ha noJtavoqw w oso3Mo&vysa Ha Kawqettapwjava 3a POPs npw MKCIIII ga HMa 

Kowvpona sp3 onpeMava Koja cogp&m PCB w ga rw 3anaaw pozoswvc 3a Hwswa ItcJtocna 
e JIHMHHRttw j B. 

Hcvovaza HMajzw pw agpecwve w noqavoqwve Ha cwve concvscnwttw Ha onpeMaTa 
KawtteJtapwjava 3a POPs tie MOJKC Jta 6HJte so nocrojatt zowrazv co Hws w Jta rw w3sccTysa 
3R OgpegCHH BKTHRHOCTH. 

ttpapawrrrrx sa yrrpaayrrarr c co PCS ao crrcx'rprr~rra rrrrpcrrra Karrrrcrraprrja sa POPs 35 









3. 6. 1 06eirezcysaa e Ha ompeMa Koja coypu PCB, corzacao erarrpappmve aa 
EsporrcKava 3aepamqa 

CorzacHO cTaHpaplrHTe Ha EBponcKaTa 3aegaaqa eTHKeraTa Koja Tpe6a ga ce cram Ha 

oirpeMaTa Koja copped PCB Koj ro HagMHHyBa BoiryMeHoT og 5 dm, Mopa ga 6m' co 3 

rrHMemmrr oil HajMaIIKy 23crn Bmcmaa H 17cm rrrmpo~rrHa H pa 6apaT rrogezreHH Bo lrBa terra op 
KOH I'opHHoT geir Mopa ga 6mrte co rroproKairoBa iro~agHHa, a goIIHHOT geir og eTHKeTa'ra co 
6eza. Bo rI;Bava petra 6apaHaTa HrrrrrrKaqmja Mopa pa 6m' Harrrrrnaaa Bo Ig)Ha 6oja. 

IIopoiry e HzycrpmpaH rrpmMepoK Ha emKeTa Koja Tpe6a pa 6~e craBeHa Ha orq)eMa Koja 

copra PCB, a e rq3epMe T Ha HHBeHTap Ha PCB. 

3a O6errez&yBaa, e Ha orrpeMa Koja coppzm PCB Hap 50mg/kg a He ja HapMHHyBa ropHara 

rparrnqa oil 500 mg/kg Mopa pa ce gopagaT 36opomTe "KorrraMHHHpaHO co IIOMairKy og 
0. 05% PCB". 3a Taa weir Mo&ze lpga ce Koprrcrm goiroIIHHTeIIHa emKeTa IIIIH pa ce goqaqaT ome 
36opoBH KaKo goya TOK rra caMa Ta eTHKeTa, KaKo rir To e Hirycrprrpaao. 

CIrrrxa413 KTsKeva 3a gemomrasma aaa PCB oa Ma 

Name or Legal Name of Holder 

R33 
R50/53 

S35 

DANGER OF CUM/LATIVE EFFECTS 
HIGHLY TOXIC FOR AQUATIC ORGANISMS CAN 
CAUSE LONG TERM NEGATIVE EFFECTS ON AQUATiC 
ENVIRONhENT 
DO NOT DISPOSE OF PRODUCTAND CONTAINER 
WITHOUT PROPER PREACUTIONS 
THIS MATERIAL AND ITS CONTAINER M/ST BE 
DISPOSED OF AS DANGERQUS YsASTE 
DQ NQT RELEASE INTO THE ENVIRON4ENT. PLEASE 
REFER TO THE SPECIAL INSTRUCTIONS PROVIDED 
BY THE INFROMATIQN CARDS REGARDING SAFETY 

WARNINGS 
IT CONTAINS PCBs CAPABLE OF CAUSING CUMULATIVE EFFECTS IN THE 
ORGANISM AND CONTAMINATING THE ENVIRONMENT 
PREVENT ANY DIRECT CONTACT WITH LIQUIDS AND/OR FUMES CONTAINING 
PCBs. 
PREVENT THAT WASTE CONTAINING PCBs, BOTH LIQUID AND SOLID, IS DRAINED 
INTO SEWAGES OR DRAINING CANALS OR ABANDONED INTO THE ENVIRONMENT 
OPERATIONAL, INSPECTION AND MAINTENANCE OPERATIONS UNDER NORMAL 
AND EMERGENCY CONDITIONS MUST BE PERFORMED IN COIVIPLIANCE WITH CEI 
STANDARDS 
INSPECTIONS AND EMERGENCY INTERVENTIONS SUBSEQUENT TO A FIRE MUST 
BE PERFROMED USING MASKS EQUIPPED WITH FILTERS FOR HYDROCHLORIC 
ACID OR FOR ORGANIC FUMES. ALSO WASTE MUST BE COLLECTED IN SEALED 
METAL CONTAINERS OF APPROPRIATE STRNGTH AND KEPT UNTIL FINALLY 
DISPOSED OF. 
IN THE EVENT OF MALFUNCTION OF THF EQUIPMENT CONSULT THE 
MANUFACTURER 

IN THE EVENT OF SPILLAGE OF LIQUID CONTANING PCBs FROM THE EQUIPEMT 
CALL 

name and phone nt/mber of the person, service or company fo be contacted 

IN THE EVENT OF FIRE CALL THE FIRE DEPARTMENT INFORMING THAT 
EQUIPMENT CONTAINING PCBs IS INVOLVED 

IT IS PROHIBITED TO OPEN THE SEGREGATION OF THE EQUIPIVIENT EXCEPT 
THAN BY AUTHORISED PERSONNEL 

CONTAMlNATION BY PCBs LOWER THAN 0. 05 '/a 

ilpspassssr. 3a yspasysalse eo PCB so enezTpsssa ospeMa Kasile/Tapsja 3a POPs 39 





JIoxaqmmTe xom nox~aaT 3rozeMem pm3mx 3a nyreTO elm mmormaTa cpegmma Tpe6a ga 
HMaaT nosmcox apmopmTeT 3a nom THa axqmja. 

3. 7D AmaIIm3m 

Bo cIIegmmoT sexop, co 3eMam e m amallm3mpaH e Ha npmMepoqm Tpe6a ga ce noTBpgm mllm 

Hermpa coMmezan 3a PCB KOHTaMmmaqmja. BamcHO e ga ce mMa npegsmg gexa gypm axo m 

BmpzIHBOTO mcTexysame He cogp~ PCB, Mmory sepojaTHO e gexa Toa cogpmoI jarnesogopogm 
Kom ce acroTaxa pm3mmH 3a maIBOTmaTa cpegmIIa m Tpe6a ga ce TpeTmpaaT xaxo onacmm. 

3. 7. 4 06eM ma xoIrraMmmaqmjaTa 

Kora xe ce noTspgm gexa zoxaqmjaTa e xoHTaMmmmpama co PCB, rpammqm Te ma 

xoHTaMmmaqmja Tpe6a ga ce geMapxmpaaT co 3eMaH e ma npmMepoqm xaxo nITo e o6jacmeTO so 
norIlasje 3. 3. rloToa, Tpe6a ga ce nojacma T ycJlosmTe Ha caMaTa noxaqmja so cMmcon gaum mMa 

npmcTan 3a Malnmmm, npmcTan go Boga m cTpyja m Bp3 ocmosa Ha Tme mmgopMaqmm ga ce 
nogI oTBH IIpoeKT 3a gexoHTaMHHaqmJa Ha KoHTaMHHmpaHaTa JIoKaqmja, 

regna Ta nleMa gaea nperJleg Ha npoqegypm Te ma MommTopmmr Ha Tepem. 

meMa 2: MomrropmIIr ma zozaqaja- npoqegypa 

IIpevxoqHo HcrDrryaa~ 

KaTacrap 

He ce aa6esremezLr 
comarremm aa~ BH3yevHz rrpoaepzrr 

Oqeaa aa pZ3BZ 

IIpsopBTHazpa~ 

Aaaaasa 

HvHa azqaja 
(Ilpeaeaqaja Ba 
noHaYazoIIIHa 
zolrraMzaaqHja 

AzTHBHOCTB 

aqeZaaTBZ aa 

j are eaollopoltm Toqzvaame 
NTHa azqzja 
(rlpeaeqqmja Ba 
qoaa TaMOIIIHa 

zoHTaMHBaqaja 

Ka Tacrap 

Orpammyaa~ Ha 

zoIrraMHzaqnia 

Eza6opaqaja Ha 

zezoaTaMHHauZOBHOT llooeZT 

pezoBTaMBHaqzja 

JlorcazqrjaTa ueMa PCB KoaTpcma aa yeltex 

Ilpapa'%HHK sa yapaayaaibe co PCB ao eaezrpaqaa oapeMa Kaaqeaapaja sa POPs 4I 



4 Yapasysaa, e co PCB 

4. 1 IIJrarr sa yrrpaaysam. e co PCB 
3apaJtrr nrTemrrTc oco6HHH rra PCB, ceKoj concTacHHK rra onpeMa Koja cottpJKH PCB Tpe6a ga 
nottroTaH nJraH 3a ynpaaysaH e co PCB. Oaoj nJraH Mopa ga ro on@8TH ueJIIIOT qHIUtyc HB oaae 
npoH3aoJtH (ynoTpe6a, paKysaH e, cKJraqnpBH c H OJtJtaraH c/OTcTpanyaBHC). Bo IIJIBHOT 3a 
ynpaayaalhe CC SKJtyrreHH CJICQHHTC KOMHOHCHTH: 

4. 1. 1 Opyepysam e rra ogrorroprro Jrmqe 3a PCB 

CeKoja QHpMB/npcTnpHjaTHC Tpe6a Jta ottpeJtH JIHqc (IIJIH noscKC JIHqa corJracno 
KanarlH'IcTOT HB QHPMBTB) Koe Ke 6HPc OJtrosoPHO 38 HMnJreMcHTaqnja rra nPoqeJtyPHTc Kon 
ce nopoJty onarnaHH, Bo cJrywaj Ha HHqHJteHT co PCB, oJtroaopHOTO JIHue Ke rH aottH 

nponeJtypHTc Ha BKunja. 

4. 1. 2 06yKa 8 rmcTpyxqmm sa rrepcotraJro T 

Bpa6oTeHHTe Mopa nepHogHvHO qa 6HgBT o6yscHH H HH&f&opMHpaHH 3a pH3HttHTc no ~oseKOT 

H zcHsoTHBTB cpegHHB Koa qoaraBT og oane npoH3aogH H 6c36cJtnocHHTc MepKH KaKo nrro e 
onanraHo ao rrorJrasje 4. 2. HcTo TaKa npeJtynpcJtyaBH aTa Koa ce pasaaT co qeJI ga ce cnpevH 
KOHTBMHHaqHja Ha TpancgopMBTopHTC Koa He cogpJKBT PCB (Ha np. IIpH noJIHcH e co 
HcnpoacpcHo MBCJIo) H McpKHTc KQH cc npca3cMBBT ao cJry taj Ha HHqmJteHT Tpe6a 
noapeMeno ga cc peaHttnpaaT. 

4. 1D Naaerrvap 

UcJIBTB onpeMa ao H aoH ynoTpe6a Koja MOJKc6H cogp&KH PCB Tpe6a ga ce npoaepyaa (angH 

3. 1). CHTC TccTHpaHH ypeJtH Tpe6a Jta ce o6CJrcz&BT co CTHKCTB KaKo nrTo e onatnano ao 
norJtaaje 3. 6. 

4. 1. 4 KaTacrap ma PCB 
PC3yJITBTHTC og PCB HHaeHTapoT Moz&e ga ce amycJIH3HpaaT co PCB KaTacrap. 3a 
rroroJrcMHTC KOMnarrHH, jacrro H3pa6OTerr nJraH MOJKc pa 6HJte Kopncrcn KBKO BJIBTKB 38 
nJIBHHpaH c Ha trgHBTB cJIHMHHaqnja Ha onpeMB H ga noMorHe ao qonecyaaH e 6pm ogJryKH H 

petneHHja ao cJtysaj Ha HHqageHTH, 3a Taa qeJI, ce npcnopasyaa ga ce O6CJrezcaT MecTBTB KB' 
ce Haor'aaT JIHsHBTB 381nTHTHB onpeMa H MBTepnjaJIHTC 3a npes3eMarr. e npoTHs rrttepm 

(a6coP6eHTH H cJI, ) 

CJIatta 43: PCS KBTBCra 

]GTZ] 

4. 15 IIJratr aa ceprtacmpam. e/o~myaan e 
OJtpJKysaEbeTO KBKO HITO C OHHUIBHO ao IIOI JIBajC 5 TpC68 Jta cC apnIH pCJtosHO. 38 $8 MOX&C 

ga ce aprnH KoHTpoJra ap3 QpeKaenttajaTB, Tpe6a ga ce aogH peracTap ao Koj e aKJryzcHB 

geJraTa onpeMa Ha KOMnanmjaTB H Kage ce 3ascJ]ryaa ceKOC cepancnpaH e/ogpu@ aaH e. 

rlpmpamrrrr aa yrrpasyaarse co PCB rro errerrTprr~aa orrpeMa Kanrreaapnja aa POPs 42 



4. 1. 6 IIJIam 3a npesemqwja op Hcrypas a, KosrpoJIa s nporwsMepKH 

IIJIaII 3a npcaewqwja oq Hcrypan a, KonrpoJIa w nporwaMepKH Tpe6a qa ce Hanpaaw 3a ga ce 
cnpesar wcrypan a na PCB ao acwaorwara cpeqwwa H 3a qa ce 6wqc ao cocroj6a qa ce qeJIyaa 
ao cwryaIIHH KoH 6H MozccJIC qa cc CJIy IaT. (IIoacKc HwgopMapww 3a oaoj HJIan cc gapcww ao 
nor JIaaje 4. 2. ) 

4. 1. 7 IIJIam 3a ocrpamysam, e 

OnpeMara H ornaJtor Koj coypu PCB Mopa ga 6wge geKowraMHHwpaw HJIH oTcrpawer caMo 

oq QwpMH/KOMnanww Kow HMaar ogo6penwe 3a raKsw avrwawocrw oq crpawa wa MKCIIII. 
EwgejKH qeKOnraMwwaIIwjara w OTCrpawyaaHcro wa onpeMara KOja COJtpWH PCB Ce gOCra 
cKanw 3a (t)wpMara ce nperropa Iysa qa ce Hanpaaw nJIaw 3a orcrpawyaame so Koj Ke 6wqar 
Hase@caw qaryMHTC na qeKonraMwnaIIwja HJIH orcrpanysawe H 3aMewa wa ceKoj ypcq. Nero 
TaKa ao Toj nJIaw Mome ga ce aKJIyww (I)HIIawcwcKHOT nJIaw 3a TpoIHOIIHTC Ha orcrpawysame 
KaKo H TpoInoqwre 3a Hoaa onpeMa. 

4. 2 IIJIas 3a npesesqwja Op HCTypaw a, KosrpoJIa H nporwsMepxs 

Oaoj nJIan rpe6a qa ce o6jacww 3a Jta ce eJIHMwwwpa HJIH MHHHMH3wpa norcnqwjaJIHHOT pwawK 

aa JKHaorwara cpeqwwa oq HcrypaHC Ha PCB Koe 6H Mo&KCJIO qa ce cJIysw npw pa6ora ao 
noJtcrawwwwre. Oqrosopwwre 3a PCB ao npernpwjarwero Ke 6wqar goJIJKHH npaswJIHO qa rw 

HMnJIeMenrwpaar cJIcttwwre KOMnowcwrw. 

4. 2. 1 IIpesenqwja 

CHTc apaTH Kow npocTopHHHTc ao Kow cc HaoI'a onpcMaTa HJIH ornagor KoH cogpJKar PcB 
Mopa qa 6wqar jacwo O6CJICJKCHH OJt Haqaop. 06CJICJKyaamara Mopa Jta 6wqar qoaoJIHO roJIeMH 

H qa HwgopMwpaar 3a npwcycrao Ha PCB so npocropwjara, Ynorpe6ara HJIH cKJIaqwpamero 
Ha PCB TpawcgopMaropwre e 3a6pawero Ha JIoKaItwja Ha Koja 6w MOJKCJIO ga qojqe qo 
KOHTaMHHaIIHja wa XPawa. 

CKJIagwpaw e Ha 3anaJIJIHBH Marepww ao 6JIwawwa Ha onpeMa HJIw ornaq Koj coJtp&KH PCB e 
aa6pawe T. 
Tpe6a ga ce noswryaaar H wajqo6pwre pa6orww npaKTHKH Kow ce onwInaww ao norJIaaje 5. 1 

4. 2. 2 Konrpo JIa 

IIoq cewoj rpawcgopMarop, rpe6a qa ce Monrwpa cwcreM 3a perewpwja 3a ga ce cnpeww 

pa3wecyaame Ha PCB ao oKoJIwnara so cJIysaj na HcreKyaame, Hajqo6ap H36op e MeraJIwa 

TaItwa, no Hero TaKa npwgarJIwao e H 6erowcKH HJIH swq oq IIwrJIa oKoJIy rpaIIcgopMaropor 
Pe3epswara onpeMa HJIH orrpeMara Koja He e ao QywKpwja H ornagor Koj cogpJKH PCB Mopa ga 
6wgar CKJIagwpaww ao McTaJIHH 6ypwma HJIH MeraJIHH KaccTH KaKQ HITo c onwnlawo Bo 
norJIaaje 10. 

IIpnpa~Haa aa yopaayaan c co PCB ao czcxTpwma oapcwa Kanqcaapnja sa POPs 43 



CJsaKa 44 06eJseJKyao~ aa sparara ao Koja ce Haora Coma 45: Pexesqssoaea cmeM asopasea og mensa 
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IIogov oq p86OTHJIHHqava Kate ce spvrH HcnyJnvaH e H JJ, 'eMoHTHpaH e Ha Tpan+opMavopHve 
Mopa ga 6ape qspcva H gosoJJHO necna 88 pezonvaMHHHpaH e (enozcH MavepHjaJJ). BnemHov 
ovsop vpe6a ga 6@pe nopnrnav H cave gpyrH ovsopH KoH ce nocvaseHH 6nH3y po nopov Tpe6a 
pa 6Hpav ~aneeaveHH sa ga ce cnpesH Hcvezysa~ Ha PCB so oznHHava so cnyvaj Ha 

HcvezysaH e. 

4. 28 1IpOTHSMepzH 

IIzran 3a MepzH npH HTHH cJJ~aH onHmaH so norJJasje 14, 4 H 14, 5 vpe6a pa 6Hge nocvaseH so 
6nH3HH8 Ha onpeMava Koja cogpJKH PCB Ha sHJtJIHso MecTO. 

Co qeJJ pa ce pearHpa sepnaJn so cnysaj Ha HnqHgenv ce npenopasysa onpeMava H anavzHve 

KoH ce novpe6HH 3a HTHH cnysaH ga ce sysaav Ha pocvannH Mecva (3amvHTHH pazamqH, 

vagina 3a Hcvezysan e, MavepHjaJJ 3a nonpaszH, snnsas 3a 3anesavysaH e Ha Mecrava zaire HMa 

HcvezysaH e H TH). 
TazsHve Mecva vpe6a qa 6Hpav perHcvpHpaHH so perHcvapov 3a so cJJ~aj Ha novpe6a ga 
6Hpav segnanJ Ha pacnoJJaran, e. 

43 IIpmopHvevH sa ovevpamysam e 

HMajKH rH npepsHq pH3HqHve no nyf'evo H JKHsovnava cpepHHa op onpeMava Koja coppz&H 

PCB, nocvojav Tps pa8srH&HH npHopHTevH KoH gasaav pagano speMe HstH poz Ha HHsH8 t eJIHMHH8Igga, 8 KoH Ke 6Hgav HasegeHH so HaQHoHaJIHava PCB peryJJaTHsa: 

(1) PCB KoH ce czJJagHpaHH zazo pe3epsHH MacJJa, ovnap H8H eaezvpHsHH ypepH soH 

ynovpe6a vpe6a pa ce ovcvpanav He nogoqna og elena rogHH8 no H3secvysaHevo Ha 

hGKCIIII so paMKHTe Ha HaUpkoHRJIHHov HHseHTap. 

(2) ypegH KoH cogpJzav PCB 
co zonqenvpaqHja nosHcoza oq 0. 05 npoqeHTH (500 mg/kg) 

so no@ra vexHHsza cocovoj6a 
cMecveHH Ha Mecva KoH ce sHcozo pH3H~HH 88 nyr'evo (6onHHqH, MegHqanczH 

qeHTPH, KOMePqHjanHH qeHTPH, yvHJIHnJT8H yHHseP3HTevH, nPexPaH6ena 

HngycvpHja, soqosog H caHHvevczH ycvanosH, sHcozo QpezseHTHH o6jezvH)vpe6a 
ga 6Hgav pezonvaMHHHvpaHH HzH overpanevH npeg 2010 (cMevajKH ja 2010 3a 
vaaepHpana poqaes, e 88 noaezevo esponczH gpJzasH) 

(3) Ceva ppyra eJJezvp~na onpeMa Koja HMa KonqenvpaqHja noMer'y 0. 005 H 0. 5 
npoqeHTH (50 H 500 mg/kg) Mome pa ocvanav so @yszqHja ce po Kpajov Ha HHHHHov 

pa6oven sez, Ho He nopoqna og 2025. 

IIpapavnaa 3a yapaayaaae oo PCB ao eaeaTpmvHa aapeMa KaHqenapaja sa POPs 



5 Ogpzcysam e Ha ollpeMa ~oja eoppmm PCB 

Ogpmysan cro Ha onpeMara Tpe6a jta sprnw cnopeq npoqejlypwTC w3jr ajreww ojr 

npowasopwTczoT H cnopcp cTBHjlappHHTc ynaTcTIIB oq 3qpy&zenwjara so erreKTpwwHBTB 

wwgycTpwja. Bo cnejtHwoT TcKCT c QapcH onIIIT npcrrreg HB Kny~rwwrc CJIcMcHTH Bo 

ogpmysaH CTO Ha TpawcgopMBTopwTC w Kowjlew3BTopwre. 

5. 1 Hajjlo6PH Pa6oTHH IIPaHTHHH 

Kora ce nplnw zecna nonpasKa wow gpyro ccpswcwpaH e Ha Ha onpeMa Koja coypu PCB 

Tpe6a pa ce crrepaT czepwwse MepKH Ha npeTna3zwsocT 3a 3arnTHTB Ha spa6OTeHHTc w 

mwIIOTHBTB cpeqwna: 

Mopa pa ce H36ernysa pwpeKTcH KoHTBKT co MBTepwwre Kow ce KQHTBMHHwpBHH co 
PCB CO HOCen e Ha paKBSWqw W 3arnTWTHW Owwrra. BO 3BHWCHOCT Og TwnOT Ha pa6oTaTa 
Koja ce spnrw Tpe6a jIB ce Hocw 3arnTHTHa o6IICKB a wcroTava Tpe6a qa HMa npw paKB 

w pecnwpaTopwa MacKa (swqw norrraaje 6 onpeMa 3a zw rwa 3arnTHTB) 

IIpocropoT 3a pa6oTa Mopa ala HMa aqeKHBTHB IICHTwrraqwja 

Mopa ga ce KopwcraT Tartnw 3a gpenwpan, c wrrw nrlacTwwww nojtrrorw Ba ga ce cnpeww 

6HIIO KBKBO wc TCKyrrame wrlw pac Typan e Ha Macrro To. 
Mopa pa ce wa6erwe 6wzro KaKos KoHTBKT Ha PCB co oran HIIH ppyr H3sop Ha Tonrrwwa 

npeKy 300'C (pw3HK oj1 BwcoKo ToKcw'IHHTc pwoKc www w Qypaww). 
CHTe ynorpe6eww BIIBT w Kow 6wne Bo KOHTBKT co MacrloTo Mopa j1B cc 0 TCTpaHBT KBKo 

oTnag voj cogp&m PCB Ha eKozornKH coopscTCH Hasww mw qa ce jreKoHTBMHHwpaBT 

co coopsercw pacTsopysa~r (Texww~rKH arreTow), MBTepwjarrw Kow Mo&ze jla ce 
geKOHTBMHHwpaaT ce Merarl, cTBKIIO wrlw KepaMHKa. 

Ppewwpaw, cTO, aaMCHa HB MacrroTo Mome qa ce spnrw caMO op cTpana Ha rrmrla wrtw 

cny&z6H Kow HMaaT oqo6pewwe 3a TBKHB jlejHocT og MKCIIII. 

Bo awe[ac 14. 6 Moste rra ce swrrw npeqHor Ba @Heep Koj 6w Mo&r&est rra ce rt3pa6oTH w rra ce rrwcTprr6yspa 

HB concTsewwrtwTe Ha ottpeMB zoja cortp&zw pCB 3B lra rw CTBssT Ha swrrosHTC so 6stw3HHB Ha ortpeMBTa. 

5. 2 Oqpw~yrram e Ha TpaacgopMaTopm Kom cogpmaT PCB 
TuA'eztt 9: Twnwvww n o61teMw co T ewe 0 MttTO wTe 

II o6rteM 

CseTKstse w rrpyrw CTpyjnw rpcmxw 

IlocTettewa tcoHTBMHHauwja Ha TeHHocTB so 
TpawcgopMBTopoT co srtara, npatlrwwa, Kpe~r 

wttw xeMHr&ajlwja KBKo pe3yrITBT Ha wcKperse. 

lllTo mortte tra ce crt Hw 

BwcoKowsnoHCKH wczpw vow ce jasysaaT so 
Tpswct|topMBTopoT Monte ga nperrw3sHKB 

3rorreMysdthe HB sHBTpetnHwoT trpHTwcoK . 

3ro~eMewwoT npwTwcoK ro 6yTva PCB npeKy 
seHTHaHTe Ba oczro6orrysatse Ha npwTwcoK wzrr 

ttpexy octta6eww Te 3a Tsopam. 
Mo~e rra ce ctry~tw KoHTBMHHBtrttjs Ha xtwsoTHBTB 

cp errHHa. 

Ce HBMBrrysa HaonaTopcKBTB MOK Ha PCB MacstoTo. 

E~teKTptt~rnw Hcvpw ce nojasysBBT so 
TpancgopMBTopoT 6wrrejKII He e seie rro6po 
w3orrwpas:a wcr&perbe To rroserlysa go 
3rorreMysame To Ha swaTpetttwwoT npw TwcoK, 

3rortcMewwoT rrpwrwcoK ro 6yTva VCB npeKy 
senTHIIHTe 3a oczro6orrysatse Ha npwTHcoK wnw 

npeKy ocrra6eHHTe 3BTsapa~rw. 

Mo&r&e rra ce crry~rw KoHTBMHwarrwja Ha ~soTHBTB 
cperrwna, 

rlpapaattaa: aa yspaayam o co PCB ao oaotr rpaasa oapewa Kaaitaaapaja aa POPs 45 



TB6ella 9: TXXHVXH n O6xeMHcO anc o MBTo HTe (n Ogollmexxe) 

ll o6IICM 

OCII86ysawc Ha cnoeBHYe Ha 

TpancgopMB Topo T H 38 TsopaHHTC 3apaqn 
qoTpaeHOCT, 

C H3H~IKO oln Te Tysame HIIH p'r'ocysame Ha 

HCIIHOT pagxaTop 

CTPyKTyPHo olIITcTysBIhc HB Pc3cPsoBPoT Ha 

TpaxcgopMBTopoT. 

IIperpesaH e nopalln npeonTOSBpysaB, C Ha 

TpancgopMBTopoT HIIH ry6HTOK HB PCB 
MBCBO. 

HITO Moxce ga ce CII Hx 

Ce nojasysa HCYcKyBBH c, 
TpancgopMBTopoT ce nperpesa 3apallx ry6HToK 
Ha PCB Macllo. 

EIICKTPHHHH HcKpn ce nojasysaaT sxaTpe so 
TpancgopMBTopoT 3apapH scKC HecoogseTHB 
H3OII BQHJ a. 
MoaeaT ala ce nojasaT cepnoaHH Hcnallx so 
pa6oYaTB, 

Ce nojasysa HCTCKysax e. 
TpaxcgopMB TopoT ce nperpesa 3apagH ry6HToK 
Ha PCB MBCIIO. 

EIIcKTPHHHH HcKPH ce nojasysaaY BHBTPe Bo 
TpancljlopMBTopo T 3apaqH seKC Hecoopse THB 

H3OIIBItnja. 

H3OIIBHHja Ha ezcvTPHHHHYC KBIICMH (HBBOH) H 

H3OIIBI&HOHHOT MBYCPHBII ce OIHTCTCHH H ce 
noJasysaaT KpaTKH cnocsH H BHBTpenIHH 

HCKpeH 8 noMery KBIICMHYC. 

Cc HBMBIlysa BCKoT HB YPBCH c Hd 

TpancgopMBTopoT H MoaoIOCT 3a ry6CIBC HB PCB 
MBCIIOYO so OKHBOTHBTB cpegHHB. 

TB6CIIa 10: AIIapM HHJIHXBTopx 

Ypea 

TCMnepBTypeH AIIapM 

AIIapM 38 HHBoTo HB TcHHocTB 

AIlapM 38 npHTHCOK-BBKyyM 

BcHYHII 38 ocllo6opysamc Ha npHYHcoK 

pcllej Ba Hallo nojasysax e Ha npHTHcoK 

Kora ce Bo @ynxnxju01exaxx3BM 

Kor 8 YcMIICPBTyPBTB ce KBHysa Hag OHPCJlcllcHBYB 

rpaHHHB. 

Kora acKBpeII nar'a non ollpellcIICHBTB rpaHHHB. 

KoHTaKTHTe ocTaxysaaT 3a TBOPeHH HPH HoPMBIIHH 

ycII oBH. 

KOHTdKT11TC CC 38YsopBBY CCKOI'din KOI 8 BCHTHIIBTC 

pa6oTaT. 

KOHTaKTHTe ce BaTsopaaT ceKoraln vora HMa 

86HOPMBIIHO 6PBo HOKBwysame Ha BHBTPCIHHHOY 

npHTHCOK Koj 6H MoaecII jla npegx3BHKB 3BYsnpame Ha 

KoHTBKTHTc 3d ocgo6ollysalse Ha HPHYHCOKOT. 

BHJlHKBToP 38 TCMncPBTyPB HB KallcMoT IIpH noKBHysan e Ha TeMnepaTypaTa HCKOIIKy 

KOHTBKTH CC 3BTBopBBT. 

5. 2. 1 BH3yezmH npoaepKH 

HajejlnocTanen H Haje@THH TecT Ha TPaacgoPMaTOPOT Ho HHH IIOH Qyxxllnja e BH3yeIlnaTa 
npoaepka. PCB TpaxcgopMaTopHTe Tpe6a pa ce npoaepynaaT cexoH 3(Tpn) Meceqn os cTpana 
Ha concTHeHHHOT Hoj e HcTOTaaa ojlrosopea H 3a nomen e enlljlenqnja Ha npoaepHHTe. 

Tpe6a pa ce HcnHTB cIleqHOBO: 

~ MacHn QBMKH OKOII y onpeMBTB 
~ MacHH gBMKH Ha onPCMaTB (3BSBPysaIIH cnoeHH, 3BTHOPB&H, HCHTHIIH, HTH. ) 

I OIIcMO (f)H3HHKO OIIITCTyBMse 

ITpapawawv. sa yIIpaayaav, e eo PCB ao ellevYpa&}Ia oapeaa Kamleaapaja sa POPs 46 



UBpCTHBa BB Tauna TB 3a gpCBHpame 

Ta6eJla 11: PyTHBCKH rrporrepKH Ha TpaacgopMBTopHTC 

NmcneKIraja 

CoCToj6a Ba Mepa&OT 

'IHTaB c Ba Mepa'loT 

KOPO3Hja Ba PeacPaoaPOT H Pagna TOPCKHTc 

pe6pa 

IIpcMBBKyIIBB, C Ba pc3eplroapoT H H 

pagHa TopcKH Tc p e6pa 

Hc TcKyIIa B, a Ba P CB og: 

peaepaoap 

pagHa TopcKH pe6pa 
roPCB KanaX (aKo HMa 3a TIIOPBBH ) 
KdllaKoT Ba oTaoPoT 3a KB6JIII 

oTaop aa gpeBHpan, c 
BHcoxo H BHcr'0 HBIIOBcKH 6yllroBH 

BcHTHH 3a ocJ106ogylran, c Ba npHTmcoK 

BNCOKO R HHCKO HdnOHcKH 6yrHOBH 

Soja Ha pCB 

Ha ITo g» ce o6pBC BHHaraHHe (H «opeKTHHBH arepKH) 

IIyxnaTH nJIOBH HHH olmeTeBH MepaBH (ga ce 
MoBTHpa BJ10Ba og rrlreKcHrJIac npeKy 
MePBBHTc aa ga ce 3anlTHTaT ). 
IIpoMcBa Ba BHTBB CTO og nocrlcgBBTa 
npoaepKa 
IHTaB e Bo g03BOJlcHH IPBHHHH( BKo Hc, ga cc 

Hpoacpm gaJIH c IIoTpe6BO ga ce. gogagc 
TCBBocT). 

CocToj6a Ha pc6paTa. THc cc npoH3aegeBH og 
TcHOK BcJIHK 3d gd cc 06c36cPH BMBKCHhlaJ!Ho 

JlageB e H aa Toa MOJKc ga KoPogHPa 1106P30 
OTKOJIKy OCTBBBTHTC gCJIOBH Og 

TpaBCI|IopMa TopoT (gace BcBHCTH H ga ce 
npeMBBKa aKO e KopogHpaBO) 

OTnopna 6oja (ga ce norr TopyIIB 
npcMa~rxyaaB cTo rro rroTpe6a) 

1ICIIJIHIIH OcTaTorrH H Bgara. 

OCJla6cBH aaTaopaHH H cnoeaH. 

(BaJKB0: dK0 HMa HCTCKylraB, C lrcgBarn ga ce 
npcrr3CMBT MepxH Ba BHCTcB, c Hg a ce H31rccTaT 
OgrolropBHTC JroKaJIBH HBCTHTyrrHH). CHTC 

MBTCpHjaJIH XOH ce KopHCTCBH 3a BHCTCB C Ba 
H3TcKyrraH aTa Mopa ga ce TpeTHpaaT KBKo 
oTrrag Koj cogpJKH PCB 

HclIPasHJIBO HocrarrcBH IrcBTHJIH 3aPagH 
0TCTParreTH 3aTIIoPa&H, 

IIyKHaTHBa (ga ce OTCTBBBT HalryKBBTHTC 

6yrrro BH) 

IIpoMCHH IIO 6ojaTa 

ga ce 3cMe Marl npHMcpoK . AKo 6ojaTa ce 
Menyaa og nposHpBa KoB cnna, 3cJICBa, rrpacBa 
HJIH upBa, Toralu PCB e KOBTBMHBHpaB. (ga ce 
BarrpaaH Jra6opaTopncKH TecT 3a ga ce nporrepH 
BerOBHOT KBBJIHTCT) 

5. 2. 2 NCTeKyaaa a og vparrcgopMaTopa 

Kora Kc cc BB6crrcmBT HCTcKyam B BB HJIH ovorly TPBBcgoPMBToPoT, TPc6a ga ce oTKPrrc 
nPH IHBaTB 3B ga ce nogroTHH nonPBHKB Ba BegocTaToKoT. HajBccTo ce PB6oTH 3a 
HcTcKyrrarba og cnocaHTC HJIH 3BTHoPB IHTC. Bo THe cJIyaBH mome ga cc BBHPBrrBT nonPBIIKH a 
Hc ro 3acerB rrrBHHoTo KyKrrtuvc HB vpancIIIopMBTopoT. Mer'yToa, oIIHC nonpBBKH Tpc6B ga rB 
BpluBT cavo cnerrnjBJIH3HpaHH JIHqa Kon cc crrecHH 3B onacBocTHTc IHTO Mome ga npoH3JIc3BT 
og TBKrro MBHHuyJIHPBBc. TIoccPHoaaa cHTyaqnja Mome ga BBCTBBe nPH HCTCKyaame H 

Kancfhc og McTBJIBBTB cTPyKTyPB HB TPBHc(f)oPMBTQPQT. TQB Morc ga 6Hgc nPcgH3BHKBHo og 
McxBBH~IKo H BKHHgcHTBJIHo oruTcTyBBrbc BB TPBBcrtroPMBToPCKQTO KyKHBITc. Bo TBKBH 
crryBBH, ce npcnopaByaa npHHpeMeno ga ce 3ancvBTH MecToTo BB HcTcKyrrarBc co nacTB 3B 
3BBTHHBme H ga ce nocTBrIB Tartna nog Hero. EHgcjKH oaa c npHHpcMcno peureBHc, Tpe6B ruTO 
e MomBO rro6p30 ga ce cnponege coogae TBB nonpBBKB. 

IrpapaaIIIIK sa ylIpaayaarae cu PCB ao eaekapa'Iaa Capet ra KaIIIIeJIaprrja sa POPs 47 





53. Oppmyaax e xa Koxpex3avopx mom coppzcaT PCS 

B83yeJIHHTe npoaepKH ce JIecHH 8 Mo&ze pa ce 83BeJtyaaaT ~ecTO aKo ycJIOHHTe IIo 
nogcTBHmqHTe ro 6apaa T Toa. 

Co IIH3yeJIHHTe npoaepKm Mome ga ce oTKpmja T cJIegHHTe ourreTyaaH a Ha Konge83aTopo T: 

HcTeKyaan a op KyKHnITevo 

Hagyaysame HJIH pe~pMaqmja IIa KykHInTeTo 
~ OKcmgaqxja Ha KyKHIn Te To 

BBJIKBHH 6yIIIOHM 

Bo gaa Ta npam cJIyza8, KOHJIe83aTopHTe Mopa ga 68 paT HepHaIn 3aMeHe TH m o TCTpaHe Tx Ha 

eKo JIOInKH nPHga TJIHS nasHH. 

HagyeIIoera xa KoxgeII3aropoT e jacaa IIapmKaqxja 3a 836xex Kpavoa cnoj IIa zoIIgeII3aTopoT! 

Casaba 44: Ha eII KOHIIeII3aTo 

BH3yeJIHHTe npoIIepKH Mopa qa 68paT nponpaTeHH H co TexHHsKm mcnIITyIIBH a, KoH 6apaaT 
KIIaJIHQHKyaaH Kagap. 4peKaeHqHjara Ha HcnHTyaaHaTa 8 npoaepKHTe Ke 3aaac8 OJt 

cocroj5aTa Ho Koja ce Haota oIIpeMaTa (HajMaJIKy egsaIn rogHHIHo). 

5A @ayxgm 3a maaexa 

PCB MacJIaTa ao TpaH~opMBTopHTe Hajsecro 6ea 3BMeIIysaIIH co eJIIIO Hero MHIIepBJIHO 

MacJIO KaKo Ha np. «Shell Diala B». MeryToa 6ea Kopacre88 8 ppyrm MacJIa 3a 3aMeHa. 

Ta6eJraTa rH noKaz&yaa MacJIBTa 3a 3BMeaa Ho HOHHTe TPan+OPMBTOPH H r8 qaIIa HHHHHTe 

npeqHocTH 8 HeJtocTB TOPI. 
TB6eJIa 12: 4 aga 3a 3aMema 

&JIyaga 3a 3BMeIIa 

CHJIHKOHH 

IIpepmocra 

HH3oK CTeIIe8 HB HcryPBH e 

BHcoKB To IKB HB 3BIIBJIHBOCT 

H83OK CTeIIea HB 

ocJIO6ogyHBH e Ton JIHHB IIPH 

coropyaBH e 
Pe JIBTHBHO HH3OK SHCKO3HTeT 

nPH PB3JIHsHH PB6o THH 

TeMIIepBTyp8 

HepocraToqH 

He e KOMnBT868JIea co HeKoH 

MBTepNJBJIH, KBKO CHJIHKOHCKB 

f yMB 8 HeK08 830JIBIIH088 
MTepHJBJIH . 

CIIeIIHQHvHBTB TeHOIHB HB 

QJIyHJIOT e TBKHB IHTO BOIIBTB 

Ke OCTBHe HB gHOTO HB 

vPBHcfoPMBTOPO T IIogeKB 
JIegeHHTe K HcrBJIH JIe6gBTHB 

IIpapavaaK aa yapasyaa~ eo PCB ao eJJe~pavaa oapessa KaaqeJIapaja 3a POPs 49 



AJIHQBTHHHH jarlresoqoPoqH 

(Ha np. RTEmp, rrposaseqeH 
CO CKCTCH3HBHO 

paQHHHpalse Ha cyposa 
Hacjrra H Menlan. e Ha aHTH- 

OKCHqBHTH, cTBGHJIH3aropH H 

qpyrH aqHTHBH) 

HOJIH-B-OJICQHHH 

(CHHre TH'IKH 

jar JlesoqopoqH) 

XJroPHPaHH 6enseHH 

(Tpn-TerpaxJlopGcH3CHH ce 
KOMHOHCHTH Ha PCB Ho 

mome qa ce Kopscrar 
CBMocrojno) 

ECTPH 

(MCIHBBHHB oq 
nenraepHTPHTOJT H MacHH 

KHcCJIHHH) 

HHBoK crencn Ha pacrrar'an, e 
Bo reK Ha IIJyHKITHja 

KoMHBTHGHJIHocT co cHTC 

MarepHjaJIH KoH ce Kopscrar 
CJlc«rpHHHBTB orrpeMa 

QJlyHqor e KoMrraTH6HJIeH co 
csre qPyrH qHCJlcKTPHHHH 

QrlynqH 

cnenHIIJH~IHBTB TCJKHHB e noq 
oHaa Ha Boqara H Mpa3or 

r|JJlyHqor He e cepnoana 
onacHocr 3a JKHBOTHBTB 

cpeqHHa (Hers ectJCKTH HMa 

KBKO H qpyrnre MHHepaJIHH 

Mac Jla), GHOP a3rP aqJIHB H 

Jlccno MOJKC qa cc orcrpanysa 
qenara e HajHHCKB oq cHTC 

cy6cTHTyTH Ha PCB H HMa 

roJICM H36op Ha cypoBHHH 

KoMHBTH6HJIHH co cHTc 

MarepsjaJIH oq Kos ce npasH 
TpancgopMaropor H qpyrHTC 

jarrlesoqOPoqHH r|JJlynqH 

HH30K cTcncH HB Hcrypawc H 

Ba MBJIKy noqo6pa BHcK03HocT 

npH HHCKH TCMneparypH 
OTKOJI«y npHpoqHHTC 

BJIHrjJBTHHHHjarJlesoqopoqH 

cncqHQHHHBTB TCJKHHB e noq 
oHBB Ha BoqaTB H MpaaoT 

He, coaqasa racoBH npH 
CJICK TPHHHH yqaPH 

QH3H IKH ocoGHHH cJIH IHH 

oco6HHH Ha PCB 

TPBHCQOPMBTOPHTC KOH 

KoncrpynpaHH 3a PCB H 

oqrosapaar Ba TTCBs 

rrHco«d JIHcrrc«TPHHHB MOK 

HHCKB BBHBJTHBocr 

HH3OK CTCTTCH Ha Herypas e 

He Ce coaqaaaar ro«CHSHH 

cyrrcraHTIHH Bo ycrrorrH Ha 

CJT. JTdKOBH 

KordrrarH6HJreH co nose«ero 
THarepHjaJTH «oH cc KopHCTBT so 
TPdscrIJOPMaroPHTc 

noBPIITHHBTB. CToncHHTc 
KpncraJIH Ha Mpa3 MOJ«e qa 
MHrPHPaar HHB QJlynqOT H ja 
peqylrnpa a T Hero Ba Ta 
qHc JICKTPHHHard MOK, 

Pcnara c PcJIBTHBHo BHCQKB 

PCB e co caMo 8% pacrsopJIHB 
BO CHJIHKOHH 

BHCOK CTCHCH HB BHCKOBHOCT HB 

HOHHcKH TcMHCpaTypH 

BHCOK creneH HB ocJIoGoqyBBH e 
Ton JTHHB npH coro pysan e 
noTpe6no e qoqasav e Ha 

MenlaHH aqHTHBH Ba qa ce 
HaMaJIH crenenor Ha Hcrypawe 
H qa ce nOqo6par 
OKCHqBTHBHBTB H TepMHHKBTB 

craGHJIHocr 

npH CJlc«rpHHCH yqap HMaar 

TCHqeqnja Ha co3qasaISC raCOBH 

noqeqnaKso HJIH HOBCKC oq 
KOHBCHlrHOHBJIHHTC (HBQTCHH) 

TP BHCQOPMB TOPCKH MacJla KoH 

naK HajseKC CO3qasaar raCOBH 

Bo oqHoc Ha qpyrHTc &tJJlyHqH 3B 
BaMena Ha PCB 

peJIBTHBHO BHCOK CTCHCH HB 

ocJIOGoqySBIse TOHJIHHB nPH 

COrOPysBH e 
peJIBTHBHO BHCOKB QCHB 

He oqrosapa Ba ynorpe6a npH 
MHol y HHcKH BMGHcHTBJIHH 

TeMneparypH nopaqH BHCOKHOT 

crencn Ha Here«ysarsc 

noKBJKysa oqpeqesa 
TOKCH~IHOCT HH e e Jlecno 
GHopa3rp aq JIHB 

HeMa 3HBHHTCJIHH Heqocraroqs 
ocBCH noBHcoKBra geHB oq 
RTEmp QJIynqo T 
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6. 1 Hmomeaoer aa PCB 

IIOCTojaT TpH HavHHH Ha Kon PCB Mo&ze pa Bze3e Bo IoscGKoTo Telo: npeKy KowaTB, npeKy 
CHCTCMoT 3a Bapen, c H npeKy qHnICH CTO. 

Cmaas 47: 
Aacopsssja apexy Kola 

Caaas 48: Caaaa 49: 
Bgpuaysaa e spry psauasTe oprasa Baecysaa e Hpeay cacTelaoT 3a 

sapea e 

CqAs 
Jrwk 

Srul fa 00ge. fibolNNs 

6. 1. 1 Kola (mHHa 47) 
HajroneMHOT pHBHK 3a zryf CTO InTO paKysaaT co PCB e Bo Hmozgrsan CTO Ha KozcaTB, 3aToa 
InTO Taa Mnory 6p3o ja ancop6Hpa osaa cyncTBHHB, Cnopep Toa, Bar&HO e ga ce H36ernysa 
ttHpeKTCH KoHTaKT Ha Kola Ta co PCB. 

3a pa ce 3BInTHTH Koz&BTB op pHpeKTCH KoHTaKT co PCB, Mopa nocTojano pa ce HocH 

coogseTHB zH~HB 3BInTHTHB onpeMa (JI30) (BHpH nor~asje 4. 3) 

6. 12 gHraeH e (caHKa 48) 

PCB He e zecHO HcnapzrHBB MaTepHja, cnopep Toa onacnocTB pa ce ancop6Hpa PCB Kora cMe 

COOGCHH Co MBJIH KOJIHBCCTBB Op OBBB MBTCpHJB C 3BHCMapBHBB goKOJIKy nposeTpyBBEbeTO C 

3atIosonHTezHO. goKonKy pojge go HCTCKysame Ha noroneMo KonHvecTBO, Toranr Mopa pa ce 
HOCH MacKa 3a pHIneH e co QmTep 3a oprancKH Hcnapysan, a H npaInHHH. 

Ho, PCB ce nenH 3a npaInHHB H 3aToa Kora HMa CHTyaqmja Bo Koja npaInHHBTB Mome ga 6m' 
3aragena co PCB (Ha np. ~H gynveHC Bo 6eTon), Mopa ga ce HocH MacKa 3a gHIuen e co 
QIUITep 3a oprancKH Hcnapysan a H npaIHHHH. 

3anITHTa co MacKH 3a pHIncHc co QKIITep 3a oprancKH Hcnapysan, a H npBInHHB e o6sp3Ha 
Kora cMe cooseHH co noroneMH HCTCKysaHB @AH BKTHBHOCTH KoH BIUIyqrsaaT 3arapena 
npaInHHa. 

Oran HnH BHBTpeInno OTKamysaH c Ha PCB onpeMaTa Mo&ze pa pe3ynTHpa co CO3gasan e Ha 

BHCOKO TOCKH'IHH I BCOBH pHOKCHHH H QypaHH, 

6. 19 CHereM 3a aspen e (cJIHHa 49) 

KBKO InTO npeTxogHO 6CIne o6jacHcTo, MHory MRJIQ KoJIHGccTBo PCB cc Bncop6Hpa npcKy 
CHCTcMOT 3a aspen e oq xpanaTa InTo ja jageMe, Kora ce pa6oTH co onpeMa IHTO cogpzoI PCB 
H MBTepsjaIIH 3arageHH co PCB, oq BHTasrno 3HawcH e e pa ce cJIepaT CJIegHHTc npamma co qesI 

pa ce cnpe~H noroneMO snecyBBH e Ha PCB: 

IIpspa~ssx 3a yspasysa~ co PCB so ezreaTpmsa ospeMa Kasqesapsja va POPs 5l 



XpanaTa He Tpe6a JIa ce wyaa HJIH jape Bo 6JIHBHHa Ha onpeMa rnro coJtp&r&H PCB HJIH rra 

MaTepnjaJIH 3araJ|eHH co PCB, IIO paKyaaneTo CO OnpeMa rnTo cOJ|pHrH PCB HJIH CO 

M'aTepnjaJIH 3araJIeHH co PCB, paqeTe Mopa ga ce H3MHjaT co TonJra BoJIa H canyH, 

6. 2 OllpeMa 3a Jlrr~lla 3amTm a (OJI3) 

N36opoT Ha ageKBarrra onpeMa 3a JIHHHa BarnTHTa 3aBHcH Bo rolreMa Mepa og 3agasHTe IHTo 

Tpe6a JIa Ce H3BeqaT H pH3HIIHTe KOH Og TOa npOH3JrerynaaT. 

Tu6CJIa 13: On CMa 3a JIHHna 3unr THTa 

3aJIaHa 

3cMaIBc npHMcpoK orr TcnnocTa HJIH 

noanaTa 

3cMan c npHMcpoK oq Konrrcn3aTop 

3cMaIBC rrpHMcpoK orr 6e Torr HJIH orr sHJl orr 
IrnrJIH 

( co Jrynwcmc) 

OnPeMa 3a JIHHHa 3anITHTa 

PBKBBHlrH {BHHHJI HJIH HHTPHJI, HE JIBTCKC) 

JIccna MacKa aa Jrnnrcn, c (rro6poBoJIHo) 

PaKaBHIIH(BHHHJI HJIH HHTpHJI, HC JIBTCKC) 

3anITHTHN osHJra, caMo npH oTBopamc HJIH 

rrynvcn. c 
JIecHa MacKa 3a rrnrnen, e 

KoJKHH paKBBHlrH 

3alnTHTHH ooHJla JrogcKa cc gynvn 

JIccna MacKa 3a Jrnnlcn c 
3alnTHTa aa ynrHTc (rrorrcKa cc rrymH) 

3 agama 

|IcMorr Tnpamc Ha KonrrcH3a Topn 

AKTHBHocTH 3a Pac IHCTynaIBc (H36oP Ha 

OJ13 corJIacno BHJroT Ha 3ararrynan, c H 

o6CMD T Ha pa6o TBTa) 

OnpeMa 3a JIHHHa zanr THTa 

Pa60Tcn KoM6cHH30H 

HIJIcM (col'Jlacno co McpKHTc 3a 6c36crrnocT Ha 

KOMrrannja Ta) 
'ICJIHsHO O6JIOJKCHH (ryMCIIH) &H3MH 

KoJKHH paKBBHlrn 

& JIccrra MacKa 3a rrnrllen, e caMo Kara HMa 

HCTCKyBBIBC 

3arnTHTHo orrcJIO H Hcorrpcn paKaanlrH caMo 
vora HMa HCTcKyBan, c 

JIccno 3auITHTHo orrcJro (Tyvck) 
'icJIH~IHo o6JIO&KCHH ryMcHH HH3MH 

Heonpcrr paKBBHIrrr (IraMcrrc TH 3a TcrnKH 

ycJroBH) 

MacKa 3a rrHlncmc (Jlccna HJrH 3a rrcJro JIHqc) 

IIIJlcM (aKO c noTpc6no) 
3anrTHTa 3a yrrrHTc (aKo c noTpc6no) 

PaKaBHqHTe 3a elena ynoTpe6a Kon ce KopHCTav 3a 3exan e npHMepoqH Ha TennocrH Tpe6a ga 
6HJIaT HanpaaerrH oJI HHTpHJI rrJIH BHHHJI. JIBTeKc paKBBHqH He Tpe6a JIa ce KopHcraT 3aToa 
rnTo PCB MHHyBa HH3 HHB! 

6. 3 3amTHTa aa H~HaoTHaTa cpeJIHHa 

Kora ce paKyrra co PCB Mopa JIa ce lrpe3eMav cHTe MoHcHH 3arUTHTHH MepKH co qeJI ga 
ce crrpesH aaraqyrran, eTo rra HcHBoTHaTa cpeqHrra, 

Kora ce 3eMaaT npawepoqH op onpeMa HJIH MaTepHjaJI nog coMHenae geKa coJIpHrH PCB @dopa 

JIa ce pa6oTH BHcv'o H rrperIH3HO 3a ga ce H36erae ry6ene HJIH Hcrypaae Ha 3eMeHHOT 
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npHMepoK. Tpe6a Jta ce KopwcTH KaKo ocwona KHJIHM Koj ancop6Hpa MacJro, JtoK'OJIKy e 
IroTpe6wo. 

QCJIHOT paGoTCH MBTepwjaJI Tpe6a Jra ce HcvwcTH HJIH co aqeToH HJIH pa ce OTcTpaww KaKo 
onacew OTnaJr, BKJIyvHTCJIHO H onpeMaTa 3a Jrwvwa 3arnTHTa. CaMo MCTarr H cTaKJIO MOJKaT 

Itertocwo Ita ce HcvwcTaT, cHHTCHTHvKHTC MaTCPwjaJIH H nrracTHKaTa, PPBOTO H @Pyro He 

MomaT pa GWaT HcvwcTCHH H Tpe6a ga GHIIaT oTcTpaweTH KaKo onacew OTnag. 

Kora cMe cooveww co onpeMa Kaj Koja HMa HcTCKyBaw e, a Koja ce Haota Bo Jrorna TcxwwvKa 

cocTojGa Bo TeKoT Ha nonwcoT, Mopa Jta ce 3anpe wcTeKyBaw, eTo HJIH Jta ce cnpe tw 

npornwpyBaw e Ha 3ararryBaw CTO. 

Bo oGJracrw Kage gornJIO go HcTypaw, e: 3aragewaTa OGJtacT Mopa ga Gwine O3wavewa, w aKo e 
MDJKHo, 3aTBoperta. OGJreKaTa H OGyBKIITe Mopa ga ce npecJreKyBaaT Kola ce BJIeryrta HJIH 

H3rterywa orr 3arartewaTa o6JIacT H Toa Ha cnetrwjaJIHO oawavewo MecTo (opqeJI). poKOJIKy e 
MoJKIIO, HcTcKywaw CTO Tpe6a qa ce Jrottwpa H 3anevaTH co CegHMHT (nacTa). HaTaMy, ypejroT 
nrTo wcTCKywa Tpe6a ga ce ItocTaBH Bo veJIHvew 6a3ew HJIH noJIJrora 3a Kanew e ce popeKa He 

Gwjrc OTcTpaww orr ynoTpe6a. Bo cnpoTHBHO, Tpe6a qa ce nocTawaT ancopnqwoww nogrrornKH 
oKoJIy MecToTo H nrTo e MoJKHO noGpry ga cc Hawpnrw 3aMewa Ha HcTOTO. 

BO CJryxtaj Ha HCTCKyaaWC 3apaqW OIHTeTeHOCT Ha OnpeMaTa, npBO MOpa ga Ce Cnpewa 

HcKQHTpoJlwpaHo HCTcKyBarbc co coortBcTHo nocTaByBalsc Ha norr JrornKa 3a HCTcKyBRIbe. 

MaJIHTC wcTeKyaaw, a Tpe6a qa GwgaT 3ane taTenw, a cooqaeTHa onpeMa 3a 3arnTHTa Tpe6a Jta 

Ce KOpHCTW KOra Ce HBBpnryaa OBaa pa6OTa. CnOpeg TOa, Ce npenopaxryaa CCKOrarn qa Ce HMa 

coorrBCTcw MaTepwjaJI (noqrtotuKa 3a HcTCKyBame, ryMCHH paKaawrtw, MaTcpwjaJI aa 
3anTHBBH e) Bo GJIH3HHa Ha TaKBa onPeMa. 

BwrrHO 3arartewaTa no IBa HJIH 6CTow Mopa rra ce oTcTpaww nrTo e MOJKHo noGpry co treJI qa ce 
cnpevw HaraMonmo 3arartyaawe. IIowprnwrrwTC Ha npepMCTHTc (BO3HJra, TpoToaptr, 3rpagw, 

HTH. ) Tpe6a rra ce wcvwcTaT co KopwcTew, e Ha MaTepwjaJtw Kow ancop6wpaaT MacJra w co 
Gpwtncwc Ha noBprnwrtaTa co pacTBopyaaxtw (Ha npwmep NOKOMIS, Bwrtw norrorty). IIo 
vwcTCH CTo, noaprnwHHTe Mopa Jra 6wqaT awaJIHTHvKH TecTwpaww aa ga ce yTBpqw ycneruwocTa 

Ha vwcTCII eTo. YnoTpeGCHHTC MaTepwjaJIH 3a vwcTCH c Tpe6a fata GwgaT cTaaeww Bo 6apa6aww 

3a OTCTpartyaaw e. 
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7. 2 Hvar axvmsmoerm npm „izemKm" mmqagemTa 

HmgmgeHTm npm zom e 3BQBTema onpeMBTB Koja cogp~m PCB Mome ga 6mgaT npegm3smzamm 8 
og KpaToK cnoj am oram so 6II83mma ma onpeMaTa. Bo cJl~aj ma 'MeInzm" mmnmgemTm 

TeMnepaTypaTB ma o~eMBTB ja magMmmysa TovzaTB ma spmeme ma PCB (npm6zlmlzmo 300 C). 

Bo saKsm CJI~am 8 npm KpBTKoTpajmm mmgmgemTm {np. KpaTDK cnoj) ce ocIIO6ogysaBT napem 
ma PCB zom mome ga cogpmaT smcozoTozcmsmm @ypamm. Azo PCB gojge so KomTBKT co 
Kmcnopog (nojasa ma orau) nozpaj Qypamm Mome ga ce ocIIO6ogaT 8 gmozcmmm. 

7. 2. 1 Nmqmgemvm npegmBsmmamm og mmavpelnmm npezmmm 

KpaTKmoT cnoj ma eIIezTpmema crpyja npeTcTasysa majroIleMB onacmocr. Bo zomgemaTopoT 
Toj npegm3smzysa noza~aH e ma TeMnepaTypaTa 3a mezozlzy Knjagm cTenemm 3a gezlosm og 
cezymga. 
Osoj Tmn ma npezmmm rzasmo ce cJlymysa Kaj Kougem3BTopmTe. TOIUImmaTB npeg83smzysa 
3roIleMem npmTmcoz so onpeMaTa nITo pe3yIITmpa co pacnpczysaH e ma KomgemaTopoT. @oar'a 

go mcTezysame ma qpma, smczo38B Maca. Osa e PCB zoj cogpmm "cpm jarIIem". IIopagm 
noza~ysan, eTO ma TeMnepaTypaTa ce QopMmpa PCB so racma @a3B, zoja e zomTBMmmmpama co 
@ypamm. Osme napem Mozce ga genommpaaT smczo388 Macmm QmnMosm ma onpeMaTa, nogosmTe 
8 smgosmTe, gypm 8 ma noroneMO pacTojamme og IlozalImjaTB Kage ce c~ly~IUI mmnmgemTOT. 

IIozpaj MepzmTe cnoMema Tm so npeTxogmoTo norvrasje, Mopa ga ce BeMBT npegsmg cIlegmmTe 

acneKTm: 

JIm~maTB 3alnT8Tma onpeMa Mopa 3agoIlmmTeIlmo ga cogp&m aargx~ 

BegmanI ga ce 3azzry~m 3rpagaTa 8 ga ce 3anpe IImpzyaaqmjaTB ma so3gyxoT co 
3BTsopam, e/3anesaTysam e ma semTmIlaltmjaTB (azo e Mommo). 

ga ce esazympaa T Ilyl'e To og cm Te npocropmm rage nocTom pm3mz, 

CIImzaTB 48 ja IIOKBzeysa cTapBTB no3mumja ma mropem Komgem3BTop so KomgemBBTopcza 

6aTepmja. H3IleamoTo MacJIO 8 zomTaMmmmpammoT smg ce maor'aaT no3agm Komge83BTopmTe. 

Gmza48: KesIoK marqmgemTr Camza 49: Hero em Komgemaaro 

F 

l- 

72. 2 IIomIap8 

IIomapm ma TpamcgopMBTopm mIlm KomgemBBTopm ce cIly~ysaaT Mmory peTKO. IIpm~mmm sa 
osme mmqmgemTm ce O6m~o noz&apm so 6II83mma ma onpeMa Koja cogpmGI PCB. 

Ilpapavama aa yapaayaane eo PCB ao eaeKrpmaa oapeMa Zaaqeaapaja aa POPs 55 



Bo TexoT Ha no~apoT nocroH onacIIocT og pa3IIaraH e Ha PCB nog BIIHjaHHC Ha TOIUIHHaTa H 

KHcIIopopoT. Ce QopMHpa rac xoj no cocTas e xaopHpan jar~esogopog, a npoqecoT Ha 

p83IIaraH c Moxie pa pe3ynTHpa H so QopMHpaH e Ha BHcoxo-ToxcHwHH QypamH H pHoxcHHH. 

CaBKa 50: Horns 

I 

Bo 6zunasa ma craBBqa 

PepocJIepoT Ha MepKHTc KoH Tpe6a pa ce npes3eMaT Bo Taxos cIIysaj e cJIepHHOT: 

ga ce noBHxa npoTHsnozcapna cII)ax68 H BBHM8TCIIHO ga ce onHIne cHTyaqHjaTa 3a pa ce 
op6epe coopseTH8 onpeMa 3a raccHC Ha no&zapoT. Axo nocTOH coMHCH& hexa HMa 

npHcycTBO Ha PCB Bo onpeMaTa, ToranI Tpe6a ga ce TpeTHpa 3a Taxsa ce poqcxa He ce 
|toxaz&e cnpoTHBHoTo. Co HTHoTo noBHKysaEhc Ha npoTHBnoxIapHa czIyz&68 Mo&ze 

3HasHTenno ga ce pe~paaT CQCKTHTe otI Hnv~eHTO T. 

ga ce HHQopMHpaaT oprosopHHOT goxTop H ga ce onpeMH THMoT 3a xeMHcKa 3anITHTa co 
coopscTHa JIH'IHa 38HITHTHa onpcMa. 38HITHTH8T8 onpcMa xoja c oInnnaHa Bo norIIasje 6 
He e posoIIHa 3a zoxaqaa Kate HMa ocIIO6opysaIbe Ha gHoxcHHH H QypaHH (H He ce sysa 
Hacexaqe). 3aToa, THMoT 3a xeMHcxa 38IHTHTa Mome ga ce npH6zIDxysa po onacHHTC 3OHH 

caMo axo e ancozIyTHo Heonxopno. 

ga ce HcxIIysH posoqo T Ha en. cTpyja. 

XepMcTHzxH qa ce 3aTBopaT npocTopHHTe HIIH qcIIa 3rpaqa. ga ce HcxIIywaT cHTC 

Bes THIIaI|HOHH cHCTCMH. 

ga ce esaxyHpaaT IIyrcTO op cHTe 3arpo3eHH o6jexTH H o6jexTHTe KOH ce so npaseqoT Ha 

BCTCPOT. 

ga ce HH(f)OPMHP88T KOMneTCHTHHTC HIIcTHTygHH; TPe6a Pa ce HasegaT cHTC geTaIIH og 
HnqageHTOT 3a ga Mome HaccIICHHCTO ga 6Hge HaspeMe npegynpepeso IUIH esaxyHpano 
(axo e noTpe6HO). 

ga ce 3arpagH xoIITaMHHHpanaTa 3ona H crporo ga ce KOHTpoIIHpa npHcTanoT. CaMo 

zyf eTo xoH HocaT coopscTHa 38IHTHTHa onpeMa MomaT pa BIIC38T Bo onacnaTa 3ona, Kora 
xe ce oTcrpanysa orpagaT8 Tpe6a pa ce HMa npeqsHq npaseqoT Ha BeTepoT. 

IIIIan 3a nocTanysaHe so HTHH cIIy~aH 38, pzenIKH" HIIHHpeHTH xaxo noce6eH IImcT 3a 
nposepxa e pages so Anexc 14. 5. 

HectupyxuuuRe aa upotuueuomapHatua 6puiada tupe6a ba cobp3xatu: 
~ ga ce xopHcTH CO2 38 racen e Ha nozcapo T 
~ Axo ce KopHcTH soya, ToranI ga 6Hge armHqHpana caMo 3a pa3najIysas e Ha cpcpHHaTa 
~ Axo ce xopHcTH soya, Taa He cMee qa Hcrexysa Bo xanaIIH38qHjaTa AH OTsopeHH 

Boqnn nospnIHHH (qa ce HcnyMnysaf) 
~ 06IIexaTa H 3anITHTHaTa O6IIexa xoja 6KjIa Bo ponHp co PCB HIIH npopyxTHTC Ha 

pexoHTaMHHaqHjaTa (sag) Mopa ga ce TpeTHpaaT xaxo ToxcHsHH H ga ce ogsromaT Ha 

apexsa Tcn HavHH. 
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7. 4. 2 Meropm za gercoHraMIIHaqwja 

TexrruKaura sa crevoHtuaJuuHaquja 3aeucu ob FoJIeJIruHaura ua KorruraJdurrauujarua, eubotu Ha 

aazadyaaH e(a), voHuenuspauuJ'aura, rcorruraJdurruparruotu uatuepuj aJI (6eruoH, rrouIIa, 

vepmt uKa, uJIacruuva, uiuH. ), 

Ta6eJla 11: MeTorrII 3a rrexoaTaarwnalraja 

Marepajarr 

11oasa 

HenoxpHeIIH norrosH orr 6e Ton 

Swgoss, ssrlosH otr TyJIH 

11JlagoHH 

HCTpeTHpaH MCTall, npo3opcKH OKHa 

06rro&s:enw MeTaJIHH nospnrwww 

IIllacTHBHW lreJIosw (H3orrarrHja) 

OHPCMa (nPHKJIy rolls) 

h, ' 

Texswxa 

ga ce oTCTpaHH rrorrexa MaTepsjarloT rrojrre norr 

rparrslraTa orl 50 mg/kg * 

j3a ce OTcTpaww rrorreva MaTepsjaIloT e noq rpaHHqaTa 

orr 50 JIIg/kg 
* 

ga ce KopwcTaT HHrlycTpHCKH BaxyyM-sscTasH co 
airexsaTHH QHJITpH w Brlailno 6pHHICH e Ha IlorroT 

ga ce rlos Tops npoqecoT Ila Hcrrwpame co pa3perlysaw 
H wwcTeme m ancopnrrwja, ce rrorreKa MaTepvjaIIOT 

qojrre noir rpaswlra Ta orr 50 mg/irg 
* 

ga ce KopscTH soya aa swcTeme HJIH oTcTparrysarse wa 

rwnCOT 

j1a ce nperJrerraa T 6e ToHCKHTe norroBH 

ga ce KopscTaT HnrrycTpwcKH BaxyyM-~HcTa~rw co 
arrexsaTHH QHJITPH H BJIawwo 6PHIneme na nrlartrorrwTe 

ga ce nperJlerraaT 6eTOHCKHTe nolroBH 

ga ce KopwcTaT pa3perrysasw aa sswrdaTeJIHo mcTeme 

ga ce nosTopH nocTanxaTa 

ga ce KopncTaT pa3peqysaww 3a sHCTeH e 

KOMrrse Two rra ce oTcTpasaT nasJlaKHTe 

ga ce KopscTaT pa3perrysa IH 3a IHcTeme 

ga ce OTCTpanaT, 3aMewaT 

KOMHJre Two pa ce rreMOHTwpa H rra ce KopscraT 
pa3perrysasH 3a sscTerse 

ga ce HcwncTH HJIH oTcTparIH, 3asscw orl 
KonqeHTpaqwjaTa H KoJlmswaTa 

I: HHcKa KOHIICHTpaUHja, cyao, HcJIcIUIHBH caf'H, He cI' BHIIeaeBIyaa MacJICH &pHJIM 

h: BHcoaa KHHHem'paIlaja, aaBICJICBCJIHB MHCJIea ItIHJIM, Hca eKyaaIBB, JIHKBH, JICIIJIHBH Cal'H 

H36opoT wa ageKsaTerr pa3peqysa I HJrw cpegcTBo 3a rwcTerhe aaswcw oq TwnoT na 3araqysarhe 
e pa3rrwnew sa cexoj crrynaj. Ce npenopawysa pa ce KopwcTw Texww'rxw alreTorr 3a vwcTeme 

wa car'w, nparrrwwa w crrwsrrw MaTepwjazw. Hajgo6po e wcTeKysamaTa fata ce nwcTaT co 
6wonornxw pa3rpaprrwno cpegcTBO 3a IwcTeme. 

KOHTaMwwwpawaTa no rsa wrrw 6eTorr (KowTaMwwalrwja Koja ce 3a6erremysa co rorro oxo) 
Tpe6a qa ce oTCTpaww 3apagw cnpesysarse wa nowaTaMornrra KowTaMwnartwja. IIosprnwwwTe wa 

o6jeKTHTe (Bo3wrra, TpoToapw, 3rpagw w qp. ) Tpe6a npso qa ce wcsrrcTaT co MaTepwjarrw 3a 
ancopnrrwja rra MaczoTo, a noToa ga ce KopwcTw 3a npoqec Ha nepeme co paapepysa r wow pa 
ce wwcTBT co ynoTpe6a wa 6wozonrxw pasrpaqnwB qeTeprerrT. IIocrre mcTemeTo nosprnwwwTe 

Tpe6a qa 6wqaT arranwTwirxw TecTwpaww, IIpoqecoT wa gexowTBMHwaqwja Tpe6a fata ce noBTopw 
ce gopexa ocTarraTaTa KowTaMwwarrwja e nowwcKa op rpawwnrraTa BperrwocT (50 mg/kg), AKO 

npoltecoT we parr pe3yzTa Tw, cTpyKTypaTa Tpe6a pa ce OTCTpaww. 
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8 3aMeHa 

S. l 3BMCHa Ha TPBHcgoPMaroPH 

HpaKTHsnara aaMeHa Ha TpancfopMaropHTC 3anooHysa co npoqcqypara Ha HCKJIyaysaHC 

npH Koja rpe6a qa ce noHHrysaar npasHJIBTB BB JIoKaJIHa 6e36eqnocr npH pa6ora co 
eJIeKrpHHHa onpeMa KaKo H ynarcrsara Ha nponasoqHTCJIOT (BKO rH HMB). Hpeq qa 3anosne 
6HJIO KaKSa aKTHSHOCT Ha TpaHCQOpMBTOpOT MOp a qa Ce npOSepH qaJIH e HcKJIyneH Ha SHCOKO 

H HHCKo HanoncKara Mpe&KB, noroa qeKa s JICBHBTB H HBJIcanara crpyja ce 6e36eqno H sHqJIHso 

yaeMjeHH so pa6ornara BoHa H qeKa KoHrpoJIHara TB6JIB co npeKHHysas H HHCKosoJITB&KHHOT 

rJIaseH npeKHHysa'I ce O6cJIcJKcHH H co jacno sHqJIHs BHaK ¹He sKJIysysaj ce pa6OTH¹. 

Horoa, Tpe6a qa ce osoBMO&KH Henpenen npH cran qo TpancfopMaropor 6e B HHKaKHH pH3HqH. 

3onara 3a pa6ora Tpe6a qa 6Hqe aarpaqeHa co npseno-6eJIH nJIacrHHHH TpaKH 3a qa ce 
HB6erse npHcran Ha HeosJIBCTCHH JIHqa. Anapar 3a raccH c noJKap Tpe6a Hero TBKa qa 6Hqe 
nocraseHo Ha cooqse Tno Mecro, 3a qa 6Hqe Ha qorIJBT so cnynaj Ha onacHocr oq noJKap, 

IIpso, qa ce nposepH To'IHo qaJIH HMB OInrerysaIrc H HcreKysan, e, H 3a qa ce HB6erHe 

noHBTBMonIHB KOHTBMHHBQHja, so cJIy'Iaj HB HcrcKysaH&c Tpe6a qa ce 3arsopar Mecrara Ha 

HcrcKysame Ha np. co CeqHMHT. Horoa qa ce orcrpaHar CHre sHqJIHBH qaMKH Ha MeraJIHHre 

qeJIosH Ha np. co aneroH 3a qa ce oso3MQJKH nona TDMoIHHo 6ea6eqno paKysaH e co 
TpancgopMB Topor. 

Bropo, 3a qa ce H36erHC pH3HK oq ry6HroK Ha MacJIoro Koe coqpJKH PCB so TcKoT Ha 

qcMoHTBJKBTB H TpaHcnopror, ce nperropasysa qa cc HcnyIHTH MacJIoro oq TpancgpoMBropor 
Ha CaMOrO MeCTO OqnanPeq SO COrJIaCHOCT CO qO6PO nOqrOTSeH Pa6OTeH PacnoPcq 
noqrrosKB Ha cera norpe6Ha onpeMa H npH6op. Osaa npoqeqypa HManpeqHocr 3aroa nIro ja 
PcqyqHPB sKynHBTB TcJKHHB Ha TPBHcgoPMBToPor so TcKQT HB TPBHcnoPT. 

IIpeq qa Ce HCnynITH MBCJIOro, SO CJIynaj Ha HCrypaH e Tpe6a qa Ce npeS3eMar CHre MepKH Ha 

npcrnaBJIHsocr, co noKpHBBHC Ha noqor co eqso HJIH qsocJIojHa rIJIacrH IHa noqJIora H co 
TaIIHH aa HcrcKysaH c noq sBJKHHrc Mecra KaKo nyMnaTa 3a MacJIo, cnojKHTC Ha IIpesara H TH. 

IIQTQB ce npenopB~Iysa qa HMa Ha pacnoJIBrame aqcop6CHTH KaKo nccoK, qeMCHT 

crpyrorHHH. 3apaqH HHCKOBHreror Ha PCB MBCJIOTO, MoJKC qa 6Hqc TcIHKO qa ce orsopH 
seHTHJIOT 3B qpeHBJKB. Tpe6a oqnanpcq qa ce yrspqH cocroj6ara 3a qa ce oq6epe Hajqo6poro 
MOJKHO peIHCHHC. BO CJIy~raj qa He MO&KC qa Ce OTBOpH SCHTHJIOT 3a qpeHBJKB ToraIn qa Ce 

HCnynITH nPeKy orsoPor Ba noJIHCH c HJIH CO OTCYPBHySBH e Ha HBOJIBTOPOT. 

Hpcq TpBHC(popMaropor qa ce HcnpaaHH coceMa, rpe6a qa ce nocrasH Ha aroJIOT 3a pace. 
HcnyMna KoJIKy nIro e Mo&KHO noscKC oq JIaqHJIHBTB TeHHocr. Tpe6a qa ce HMa npeqsHq qeKa 
Kc ocTBHBT HcKQJIKy KHJIorpaMH MacJIo KoH Ke 6Hqar H3sJIC IeHH rIpeKy KaJIeMHTe. Orsopor 
3a qpeHHpaH e Mopa qa 6Hqe 3arsopeH rro qpeHHpBH cro H BKo e MOJKHO TpaHcgopMaropor qa 
ce HBHOJIHH co HeKoj a6cop6cHT HJIH crpyrorHHH Ba qa ro apse ocranarHor qeJI oq PCB 
MBCJIOTO. 

Ho orcrpanysamero Ha TpaHcgopMaropor oq npocropnjara Tpe6a sHBycJIHo qa ce nposepH 
OKOJIHHBTB H qa ce qeKOHraMHHHpa noqor, novpHHKHre H snqosHTC, ocraHarsre KB6JIH aKo ce 
norPe6HH 3a HHCTBJIHPBH e Ha HosHor TPBHcgoPMBTOP. 

AKO TpancpopMBropor He e onrTeTeH, HcMBJIo HCTCKysama H e aHCT Ha nospnIHHara, aKo 
HcnyIHTBH, CTO Ha MacJIoro He e Hanpaseno Ha caMoro Mccro, ToranI orcrpaHysBH cro Mome 

qa ce H3spIHH so HopMaJIHH ycJIOHH. 

Ilpapaaaaa sa yapaayaarao co PCS ao oaoarpuaaa oapowa Kaal&aaapaja aa POPs 60 



CJIHKS 55: Hcnymraa e Ha PCB og 
T snc 0 MSTO 

CJIHKS 56: 3SMeaa Ha HHTazrea PCB 
SHC 0 hfSTO 

3 
! 

IIOJIHCHCTO Ha 6ype co PCB MacJlo og p83JIHsHH Tpan+opMaropH e po3BOJlcHO azo 
coppHGIHRTB Ha PCB e noanara H co cJIHsHB KoH+cHTpaqmja. Azo HeMa HH@opMaqmja 3a 
coJIpJKHHBTB Ha PCB Bo Macnoro, roranI MacJloro rpe6a pa ce rperHpa Kazo KonraMHHHpano 

co PCB H 6ypHH ara HanoJIHerH co HCHJteHTHQHzyBRHO MacJIO pa ce O6CJICJKRT KBKO PCB 
KOHTBMHHHPBHH. 

$. 2 3aMema Ha xoIIpea3avopH 

8. 2. 1 Hero ToBza 

IIpazrHsHBTB 3aMena Ha KOHpeH3aropHTC 3ano~nyBB co HCKJIy~BBH e npH Koja Tpe6a ga ce 
no&HryBRBT npaBHJIRTR 3a JIozaJIHa 6C36egHocr npH pa6ora co CJIczrpHvHR onpeMa Kazo H 

ynarcrBara Ha npoH3BogHTCJlor (azo rH HMB). IIpeg pa ce pa6orH Ha KOHgeH3arop Km 
KoageH38ropczH 6JIOK, Mopa pa ce HanpaBar cJIcgHHre oncpaqHH: 

ga ce npoBepH paJIH npeKHHyaasor Ha crpyjno KoJIo H CBCHTyaJIHH crpyjHH H3oJIaropH 
38 COOpBCTHHOT KOH+CH38rop CC OTBOpCHH H 06CJICJZCHH Co 3HRKOT ((HC BKJIyrIyBaj CC 

pa6OTH)) 
JIR ce npezHHar BJIe3HHre crpyjHH pOBopH 3a KOHJICH3aropor HajMBJIzy 10 MHHyTH no 
HCKJIysyBRH ero. 
3a BHCOKOBOJITRHr. HH KoageH3aropczH 6JIozoBH Tpe6a co y3CMjyBaszH nIHnKH 3a cezoj 
pp&maw Ha KOHpeH3arop pa ce noBp3e co y3CMjyBamero. 

IIOBezero KO~CH3aropH ce onpeMeHH co ornopHHqH. Mefyroa, zpaeBHre Ha 

KyzHInrero Ha KozgeH3aropor rpe6a ga spar czpareHH npep ga ce novae co pa6ora 
Ha Hero 6HpejzH MOJze pa 6HtIC onIrereno H3JIC3HOTO KOJIO. 

3onara 3a pa6ora rpe6a pa 6Hge 3arpageHR co qpBCHO-6CJIH nJlacrHmH rpazH 3a ga ce 
H36erne npHcran Ha HeoBJIacreHH JIBE. Anapar 3a raceH e no@cap Tpe6a Hero raza pa ape 
nocraBeHo Ha cooqBCTHO Mecro, 3a ga 6Hpe Ha g~ar Bo cJlysaj Ha onacnocr og no&zap. 

IIpBO, ga ce npoBepH rosHo gaJIH HMa onITeryBane H HcrezyBBHC, H 3a ga ce H36erne 
nonaraMonIHa KOHTRMHHaqHja, Bo cJly~aj Ha HcrezyBBH c rpe6a ga ce 3arBopar Mecrara Ha 

HcrezyBRH, C Ha np. co 3anTHBHa cMeca. IIoroa pa ce orcrpaHRT cHre BHgJIHBH pRMKH Ha 

McTRJIHHTc QcJIoBH HR nP. co KPHB H BgcTOH 38 PB cc 0B03M02cH noHRTQMonIHo 6C36CPHO 

pazyBRH, C co KOHgeH3aropor. JIOKBHTC og PCB gHCJlezrpHK rpe6a ga ce BcMyzaar co nyMna 

HJIH ga ce BnHjar co apcop6CHcH. CHor ornag zoj Ke ce nojaBH Bo TcKoT HB pa6orara rpe6a ga 
ce co6epe H ga ce orcrpaHH zazo onaceH ornap. 

Azo HcrezyBRH ero ce Haora Bo npocropor zaire pa6ornaqmre noMHHyBaar Bo Tezor Ha 

MOHTaz&ara, ToranI Toa Mopa Wa ce nozpHe co nopHR o6JIora Koja HMa BHImasza MoK 38 pa cc 
cnpe&H npenecyBBH e Ha KOHTBMHHaqajara npezy ryMeHHre sH3MH. 

Ilprr pazHHK sa yrrparryaarse eo PCB rro errexTpmaa orrpeMa Zaarrerraprrja 3a POPs 61 



IIpetr pa ce nonne co naKysame Ha OTnatroT so 6ypHH a, Mopa ga ce nposepaT 6ypHH aTa (pazH 
HMa ornTeTysama, rrpoTeKysaaT H ga~H HMaaT ogo6peHHe oq OH) 

8. 2. 2 geMOHTa&xa 

|IoqeKa ce peMOHTrrpaaT KonpeH3aTopHTe, 6yrnonrrTe Mopa pa ce TpempaaT KaKo 

(&Haj cza6a Ta TOSKa)) Ha KOHpen3a TopHTe. Osa oco6eno sa&KH 3a no TernKHT e 
KoHpeH3axopH. He ce po3sonysa ppmerse 3a 6ynroHH3'e popeKa ce Hocn KonpeH3aTopo3' 

6HgejKH Mo&ve pa ce ona6asaT Hnn cKprnaT H pa ce npepH3BHKa HcTeKysaH e Ha QnyHq Koj 

COppmH PCB. KOHjreH3aTOpHTe MOpa Ha CaMOTO Mecvo 6e36epHO pa Ce cnaKySaaT SO Mera~HH 

6ypHH a ojro6peHH og OH. 
AKo Ype6a ga ce cKxraqnpaaT npnspeMeno, Toranr THe Tpe6a jra 6HgaT nocTaseHH Hcnpaseso 
(co 6yrnoHHTe Harope). Ce npenopa&rysa qa ce cTasaT so MeTazHH KaceTH, TaqHH, Hnn aKo 

HeMa TaKBH, Ha nogHH nopnorrr Kon snnsaaT Maczo aa jra ce cnpezH rrcveKysaH e H 

paaHecysane. 

8. 3 3aMeaa Ha ppyra onpeMa 

CHTe PPyrH e2reKTPHHHrr yPegH KaKO cTPyjHH nPeKHHySaHH Haj~ecTO COgP&KaT Majrn 

KOJrH rHHvr Ha Maczo. IIo 3aMenaTa Ha TaKsaTa onpeMa Koja coqpzm Maczo, Tpe6a ga ce 
nposepH, co coopseTHa TecT onpeMa, gajrH QzyrrqoT e KomaMHHHpaH co PCB. AKO TecTOT 

noKame KOHTaMHHarrHja og noseKe og 50mg/kg onpeMaTa Mopa qa ce cMeTa KaKo 

KoHTaMHHrrpana co PCB rr ga ce oTcTpaHH KaKo onaceH OTnag. 

rrpwpaaaaa aa yirpaayaasaa co PCB ao aacavpusva oopova Kaarrasapaja aa POPs 62 





3a rpaacnopr aa Ko~ea3aropm Kom COIL)Near PCB Mopa IIB ro nmnlyma ceIIaoao: 

UN 1A2 Y 400 S 03 CH2025, nrro masm: 

1A2 

400 

03 

CH2025 

CHM6OII Ha 06cqmacrmrc Haqmm Haulm cKparcmo OH 

Koq HB THHOT HB nBKyBBISC 

Kit oq Itaa qcIIB: EyKBB aa rpynara aa nazyaaa c 

3B qllpCr Toaap; MBKCHManaa TCZmHB Bo kg 

3a qapcr ToBap: 6yKBB S 

IIOCJlcgam re qac 6pojzm oq roqmHBTB aa llpom3soqcrao. 

Koq HB npom3BopmrcIlor (example) 

Kora ce pa6orm 3a PCB Tesaocr, 6ypmaara ae cMear amKoram ga 6mIIar KOMIUlerao 

aanozaerm. Tpe6a Ila ce ocraam OKozy 50 mm npa3ea npocrop npm cll~am Kora ce 
3roIIeMyaa aonyMeaor aa PCB (npm amcoKm TCMneparypm). 3a nonaea e aa 6ypma ara rpe6a 
qa ce Kopmcrm nyMna; nperypaa e aa re~aocra OII eIIao ao qpyro 6ype ae e Maory npaKrm~o. 
SmtlejKH qeaara aa orcrpaaymaa e m rexamKmre 3aamcar op Tmnor aa ornaIIOT, remmor m 

qmpcrmor o map rpe6a ceKoranl qa ce oqaojymaar. 

9. 2 Hperzeg aa KoHTejHepm sa rpaaeaopr Ha PCB 

IIOKpaj aajvecro Kopmcreamre 6ypma a, Mo&Ke ga ce Kopmcrar m I1pyrm TmnoBH aa naKyaaa e 
Kom ce acro raKa opo6peam oq OH m OI1romapaar aa ynarcrmara I1aqeam ao AgP 3a 
Tpaacnopr aa po6pa. 
Ta6ella 17: HperIleq aa aqqoaa IlalIyaaa a 

Taa IIa OTIlag 

PCB Tcsmocrm 

PCB zomqcH3aropm 

PCB TpBH+opMBTopm 
(cBMo Kol'B cc mcIIPB3HcTH!) 

PCB qapcr OTHBI1, 

(MCTBa, nosIIB, TBIIor) 

Omre ream narcysaa a 
(Ha. np. 6ypma a oq 220 zm Tpm) 

Kosrrej Hepm 

McTBIIHH 6ypma B 3a Tcmca o map 
opo6pcHH oq OH 1A1 

I'OIlcMH HBKyBBH B IBC, 31A. , 31B, 31N 

Komrcjacpm-pc3cpaoapm 

MCTBIIHH 6ypma a 3a qapcr OTIIBII 

oqo6pcam oq OH 1A2 

McTBJIHH KaccTH 
20' Koarcjacpm co nopIlorm 

McrBIIHH 6ypma a 3a qIIpcr o Tllaq 

oqo6pcam oq OH 1A2 

Sypma a 3a 
PB3Ilmsam Tmnomm 

gmMCH3mm 

60 go 220 Ilmrpm 

500 qo 1250 Ilm Tpm 

PB3Ilmsam roaCMHHH 

06mzmo 220 Ilm Tpm 

Bmcmaa apery 800 mm 
PB3Ilmsam 

06mvmo 220 Ilmrpm 

307 Ilmrpm m 427 zlmrpm 

CIImza 59: opodpeam og OH IBC Comma 60: Merallaa 6ypmm a CIlmma 6h 20' Taaa Komrejaep 

0 
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Kosges~aTopHTe Tpe6a pa ce naKyaaaT Bo 6ypss a opo6pess orat, OH (1A2). Bo 6ypeTo Mopa 
ceKorazu ga 6~aT HcnpaBess sarope. Tpe6a pa ce H36ersyBa ceKoe gBlDKes e sa OTnagoT 

BsaTpe Bo 6ypeTo. 3aToa ce nocTaByBaaT a6cop6esTH, gpBo, Kpns H cJl. 

AKO BHCHsaTa sa KOHpes3aTopHTe ja sapMHsyBa BHcssaTa sa 6ypsa aTa Torah Mome6H Ke 

Mopa BHHMaTenso ga ce oTcrpasaT 6ylnosHTe. OBa Mome ga ce po3Boas caMo ~m 
. Koapes3aTopHTe cMecTess Bo 6ypss aTa (Bo 

HcnpaBesa nozoz&6a) Kos noKaoayaaaT HcTeKysas a oKozry H3onaTopHTe se npeTcraByBaaT 
onacsocT. Kazo gononsHTensa MepKa sa 6e36egsocT e nocTaBysas e eyes cJloj op 
cTpyroTHHH Bo ceKoe 6ype, co @en qa ancop6spa 6sno KaKoB ocTaTOK og TessocT aKo e 
no Tpe6so. 

Caaaa 62: Komges3aTop ao 6ype ogo6pemo op OH Cmaaa 63: 06eaezg sam e geaa e ogo6peuo op 
OH 

V' 

OmTeTesHTe 6ypss a Has osHe Kos TesaT KaKo H osse 6ypHsa Kos se ogroBapaaT sa 
perynaTHBaTa Mopa ga 6spaT cKnagspass H TpascnopTHpass Bo 6ypss a 3a 3alnTHTa. Tpe6a 
HcroTaKa ga ce npeB3eMaT MepKH sa ga ce cnpe~s ceKaKBo gBIDKes e sa BsaTpelnsoTO 6ype. 
AKo 3anlTHTHOTO 6ype Hoes Teves PCB, Tpe6a ga ce potage gosansa Konssssa sa 
a6cop6spa&KH MaTepsjan 3a pa Mome Bepsaln pa ja Bnse eBesTymso HcrypesaTa TessocT 
Koja poar'a og BsaTpelnsoTO 6ype. 
Cmaa 64: 3aurrarso 6ype I Caaaa 65: 3amTsrso 6ype II Caaaa 66: IIaacra~mo 3anrra rao 

6ype 

Bo cnyvaj ga Bo MOMesTOT sa geMosTm&a sa KospemaTopHTe (H Tpas+opMaTopHTe) seMa 
sa pacnonarase naKyBase Koe e opo6peso og OH, Tse Mome npHBpeMeso pa 6apaT 
cMecTess Bo MeTanss KaceTH op sajManKy 1, 1naTH noro~eM BonyMes op BonyMesoT sa 
TevsocTa Koja ce coypus Bo sero. Mefyroa oBa Mo&ze qa ce opsecyBa sa npHBpeMeso 
npeB3eMess MepKH sa 6ez6egsocT, a se KaKo naKyBas e. 

Elpapavaaa aa yapaayaame eo PCB ao eaercrpmvza oapeMa Kaaqeaapaja sa POPs 65 



9. 3 06eJIezryaan e Ha naKynaH aTa 

ETHKCTBTB ja HJICHTHII&HKyBB onacnocra Koja nocTOH ort naKynaHHoT MBTepnjaJI H e 
nperrBHqen 3a qa ro npHBJrese BHHMaHHeTo Ha Jiyr'CTO Kon paKyBaaT co HHB 3a ga rH 

npeaaeMaT noTpe6HHTe MepKH Ha rrpeTna3JrHBocr Bo TeKoT Ha cKJIBJIHpaH, CTO 

TpaHcnopTQT. 
«IIopToKarroBaTa KHHra» rH Jre(|&HHHpa HqeHTHIIJHKaqHHTC Ha onacHHoT MaTepnjaJI 

npoH3Boq. EpojKHTC HB HgcHTHQHKBIlnja I'cncpBJIHo cc Hape IcHH «OH 6pojKH». 

Trr6eJrrs 18: OH 6 o'KM 3B PCB 

UN 2315 PCB, Te~ocT(TparrcrI&opMBTopcxo MacJro, xrrrrpayJrrr~rrro MacJro H cJI. ) 

UN 3432 PCB, IrrrpcT 

(PCB orrpeMB voja corrp&xrr, PCB KQHTBMIIHrrparra nosraa H c&r. ) 

9. 3. 1 IIocTaayrram, e eTHKCTH 3a crIJIaJIHpan, e H TpancnopT 

AKo OTnagoT ce TpancnopTHpa no nBTHHITa (ADR), ceKoe naKyname Mopa Jra 6HJre 

O6CJIC&Keno jacno H qoBOJIHO Tpajno co OH 6pojoT 3a coJrp&KHHBTB Ha ToBapoT, npH HITo 

«OH» goaia npeJt 6pojoT. ETHKCTBTB OJr ruraca 9 Mopa ga 6Hge cTBBCHB Ha ceKOC naKyBBH e 

(BAH cJIHKa 67 H 68). Kaj 3anrTHTHHTe 6ypm a Mopa ga ce J|ogage rraaaaKaTa 
«IIPEIIAKYBAHO», 

CJrrrxa 67; ETmxeTm coo err ADR38 Tevem PCB CJrrrxrs 68: ETsrxeTrr crro err ADR 3rr IIB cT PCB 

UN 2315 
Miscellaneous 

UN 3432 
Miscella rreous 

NJteHTHQHKarrnjBTB Ha KOHTejnepHTC 3a npeKyMopcKH TpancnopT e pa3JIHwHB. BO TaKBH 

crryoaH ce npHMenyBa IMDG (Merynapogen KOJI 3a noMopcKH TpancnopT Ha onaceH oTnBJr). 

KaKo gogBToK Ha 6pojoT Ha OH, Mopa Jra ce HBBege cooJtBCTHOTO HMe (PCB) H HeKoH 

noqaToqH 3a corrpHGIHBTB (TevnocT mrH gBpcTB MBTeprrja). ETHKCTBTB 3a KJraca 9 H eTHKeTaTa 

«3ararryBasr Ha MopCKH BOQH && Mopa Jra 6HQBT 3BJICIICHH HB KOHTCjHCpHTC, BHJIH CJIHKa 69 
(eTHKeTa 3a Tegmen OTnag) H 68 (eTHKeTa 3a IIBPcT OTnaq), 

CBHKs 69: ETmxeTrr crro err IMDG 38 Te'Ierr PCB 

UN 2315 

IIOJIHXJIOPHPAHH I&HrI&EHHJIH, 

TC'lHOCT 
Miscellaneous 

3al arryBa I rra sropcKrr Borrrr 

rrprrpa IHrrK 3a yrrpaaysarre cu PCB au crrcrr'r'pwrrra orrpcsra Karrrrcrraprija aa POPs 66 





10 IIPmPeMeIIO ermaPIIPaa e 

10. 1 IIpmspeMeao cKJIapmpam e — Ha caMo To Mecro 

leHepaJIHO, oTIIagoT Koj coJIpHGI PCB He Tpe6a ga ce cKJlagspa Ha Mecra zoH He ce 
cIIeqsjaJIHO npegHHJIeHH 3a llpsspeMeso cKJlagspas e Ha oIIaces OTnag. 06Hzso, He nocros 
cooqseTHa HsfpacrpyxTypa Koja ke rapaHTHpa 6e36egso cKJIagspas e. HezoHTpoJIHpaso H 

Hecrp~so IIpmspeMeso CKJlagmpaH e KaKo HITO e IlpmKBIKaso Ha cJIHKHTe 75 m 76 ce oIIacsocr 
3B JlyreTo H x&ssoTHBTB cpepssa H pe3yJITHpa co HelloTpe6HH JIQIIQJIHHTCJIHH TpoIIIoIJpl. 

Cassa 75l JIOIH npsMep I (eaaaaapa~ as ~sepeao) 

QIQ l 
i 

j 
f 

CJntsa 76: JIOIH npHMep II (aeMa Vsllsn 3a 
Sere x alse) 

IlP 
I 

~ i 

5'pepHTe Kos coqpz(BT PCB Tpe6a pa ce cllazysaaT HHHMaTeJIHo H 6e36egso so corJlacsocr co 
npHMeHHJIHHHTe 3azoss (HHJts norJIasje 9. 1) ce po HsssoTo 3aMesysas e, gyps H azo HsssoTo 
oTcTpasysame e oJtJloz&eso 3a llogoqaa. He3aascso og zsaJIHTeToT Ha upsspeMeso 
czJIagspawe, QHHBJIHoTo m eKoJloulKH coopseTHo oTcrpasysas e Ha OTIIBIIOT Mopa pa 6spe 
HcIIJIBHHpaso H KoopgHHHpaso Tata 3a TaKsoTo cKJlagspame pa He Tpae noseie og 12 Meceqs. 

IIBKysas e 
Kosgcs3BTopHTe Mopa ccsoralu JIB croj Bv Hcnpascso. H3oJIBvops Te cc sajcJIB6H Tc JIc Jloss H Mome 

Jlccso qa cc CKptuav, 

KosJIcs3avopHTe H KosTBMssspassor paper ovnBJI Moxie qa ce crasaT so 6ypss a Kos se cc 
oqo6pess og OH, Mcf yToa, TaKBHTc 6ypss a Mopa JIB 6sqav nposepess gBJIH cc olnvcvcss s gBJls 
HcrcKysBBT, so TBKos cnysaj Hc vpc6B WB cc Kopscrav 3B TpascnopT, IIo ynoTpc6BTB, 6ypss BTB 

Mopa JIB ce vpcvspaav KBKo KosTBMssspass s Tpc6B JIB 6sgBT orcrpascrs KaKo onaces ovnBJt, 

Ypcqsvc tuTo HcrcKysaav Tpc6B JIB 6HJIBT 3ancsavcss H BKo e novpc6so IIB cc JIoJtagc B6cop6csT 
so Mc TBJIHHTc TBIIHH. 

06jes3' 
tlogov HB upsspcMcsovo cKJIBIIsln Tc Mopa qa 6sgc Ilspcr. CKJIBJIsln Tc To Tpc6B pa HMB ssqoss H 

3BIHTHTCH OJI CHTC CrPBHH OJI SPCMCSCKH HPohlCHH, 

Cs Tc sJlc3oss oJt CKJIBgslurc To Mops qa 6HJIBT o6c JlcJKcss co copse Tso npc JIynpcgysalbc H JIB 

6HJIc 3B6pascv npscranoT 3B scosJIBCTcss JIHIIB, 

ga cc HcraKHBT npogcgypHTc so cJlyqaj HB HTsocT H sajJI06psTc pa60THH npBKTHKH, (Bsqs BscKcs 
14. 4, 14. 5, 14. 6) 
06jcKTm Tpc6B ga HMB OTsopm 3B ncpMascsTso npoacvpyaa~. 
Mopa JIB cc orcrpasav ouacsocrHTc H ps3HIIHTc OJI no@cap ( IIB scMa gpsc HB sacrpclnssqa, qa Hc 

ce cKJIBJIHPBBT 3ananJlsss MarcPHs So scrnov o6jcIIT, HJrs so 6JIH3ssa sa o6jcKToT). 

CpcgcrsBTB 3B races c noJKBp (npauloK) H B6cop6csTsvc (crpyrovsss) vpc6B JIB 6HJtav crasess HB 

gO&f)BV . 
ga sc ce CKJIBqspa xpasa s JIB scMa noross 3B npepa6oma sa xpasa Bo 6JIH3HHB HB cKJlagslnrcvo. 

KompoJIB 

Ilpapamsx 3a yspasysaae eo PCB so eaempmsa ospewa KasqeJlapsja aa POPs 68 





KOHTporra 

geHTpaJIHBTB nnaTQopMB 3a CKJIarrrrparse Mopa rra 6HJIe orro6pena orr CJIyHI6BTa 3a HIHBOTHa 

cperrHHa Bo paMKHTe Ha M&KCHI1. 

& 
' 

PerzoHBJIHaTB npoTHBIIomapna CJIyrz6a Mopa rra 6HJre H3secTeHB 3a nocToeH eTo Ha HJIBTQopMaTa, 

Hej3HHHTe aKTHBHocTH H IrepHOJIIPIHo 3a THIIo T H. KCJIHaHHaTa Ha CKJIagnpana Ta croxa/o Tnaq 

lI KorIHH og JIHGTaTa. 3a CKJrapnpan, e). 
Tpc6a ga HOCTOH renepaJIHO IrpHQaxarse orr cTpana I parICKHoT coseT H axo e noTpe6Ho 
corJracnocT orr rparaHHTe. . 

HJIaTgopMaTa Tpe6a qa ce rrposepysa gneBHo. 

CPIHHB77:II HMe 3a coo seTHB nnaT o Ma as ex&a H arse 

Brre3 Ha csex& B03rIYx 

H3JIe3 Ha BO347X 

Inca oTsopn aa 4pennpapse Ha no4oT 
CHTe nyKHBTHHH rrorronneTH 

[Handrmok on PCB in eleneieal eqnipmem, Envimnmenr Canada] 

JrepcHBB 

A - 3arnTHTHa ocrra4a 
S - 3axnysena BpaTB 

C - 6eToncKH no4 (HenponycTIIHB) 
aanesaTCHH ce cHTe nyvnaTHHH H nporrenH 
no4oT npcMBHKas co enovcs 6oja 3a 4a ce 

npeseHHpa nporrnparbe Ha PCB Bo 6eTonoT 
0 - 6eToHCKH HBHHHHK oxony cxrra4HPBHHoT 

MBTepnan; snaTpe o4 HBHHHHKoT rrpeMa mano co 
enoKCH npeMaa 

E - HB BI'IIHTe 04 HBH IHHKoT3anTHBHB Macs 3a 4B ce 
cnpewn HcTexysarbe no4 HsmHHKOT 

F - PaMna nPexy 6eToncKH oT HBHHHHK Koja 804H Bo 
cxrra4HnraaoT rrpocvop 

G - 6ypsrba voH co4p&r&BT PCB oTna4 
- cxsra4npano Ha narieTH 3a 4a 6H4aT Mo6Hrr HH 

H - 3aurTHTHO6ype 

I - peaepaHO 6ype 
J - MBTepnajrr 3a IHcTerse, cxrla4HpaHH Bo 6ynvep 
K - nnaxap aa JI30 3a pa6oTa co PCB 
L - nyMrrs H Irpesa aa pa6oTa co PCB nocTaseHH Bo 

Tarrna 3a HCTexysarse 
'M - cTap TrvascgopMaTop Bo 3arnTHTHa xoMopa 
N - 4ocTaseHH KoH4CH3aTOPH Ha rrarteTH 3a naKysarbe 

0 ~ ceT 3a npsa noMorn 

P - PCB eTHxeTa Ha BpaTa 
Q - npoTHBnoaeapen arrapaT Ha 6a3a Ha nparuox HJIH 

a6cop6eHc 

AKo He Ma IIJIa TgopMa KaKo Irr To e Irorope orrnuraHo HJIH He Koe gpyro IrpHBpeMeHo 
cKJIagHIIITe, Tor'aIII 6H Mo&KeJIO ga ce HHcTaJIHPa M06HJIHo IIPHBPCMeHo cKJIagHIIITe 3a KPaTKo 
BpeMe. Bo aaBHCHOCT Otr BxyrrHaTa KOJIHarHHa Ha co6paHHoT OTIIarI 20' HJIH 40' KOHTejHepH co 
HHTerPHPaHH TarrHH aa HCTeKynaH*e aaParIH IIPeTIIaaJIHBocT 6H 6HJIe IrgeaJIHO PerrreHHe. 
TPe6a Jra ce HMa IIPerIBHP IreKa Boo6HeraeHHTe KOHTejHePH HeMaaT MeTaJIHa TyKy PPBeHa 
Iron Jr or a. 

IIpspaKIIHK 3a ynpaayaarbc co PCB Bo cricKTpsnsa nrrpcala Kaancaapsja Ba POPs 70 



Dttrxa 7L Ttmttvetr 20' xortTejrtep co Tattrra 3rt 

trite 8 e 
Crrrrxa 79: Ilprmpearerto crurapap~ rro xortTejrteprt 

IIprtpasssrr 3a yrrpasysarse co PCB so eseaTpmrra orrpcwa Kasrrcrraprrja va POPs 7L 





11. 2. 2 gorryMeHTaqrrja 

Cevoj TpancnopT Mopa ga 6m' npocrlerieH co crlegnaTB goKyMCHTarrrrja so corrracnocT co 
AgP: 

goxy~~ Tpmclropx 

Bo rroKyMCHToT 38 TpancnopT 38 ccKoc nocgHHc'ino naprc og CToKBTB/ornagoT MopB ga 
6HgaT HasegeHH crlePHHTC nogaroqn: 

OH 6pojoT co oanaKBTa «OH» npert 6pojoT 
AKo Tpe6a cToKBTB rra ce Tpancnoprnpa KBKO OTnaq, 36opoT «OTIIAp» Mopa rra 

6Hrre Hannnran npeg OH 6pojoT 
O(t)HIIHjaJIHOTO HMe (noznxzopnpaHH 6HQCHHIIH} H TexHH~IKIIOT Ha3Hs (PCB) 
OH Krlaca (9) 
I pyna Ha naKysame 

THn Ha naKysame H 6poj Ha naKysame 

BKynna KoxrnsHHB Ha cs Te onacHH MaTeprrn co pa3zmeH OH 6poj 
HMe H arrPeca Ha H3so3HHKoT 

NMC rr artpeca Ha yso3HHKOT 

CCPT~HKBT 3BJ1BKyBHErreMB~HTejrieP 
AKO onacHIITC MBTcpHH cc TpaHcnopTHpaBT so KQHTcjncp 38 npeKyMopcKN TpancnopT, Toranl 
osoj ccPTH(f3IIKBT TPc68 $8 6HPc nPHJIozceH KoH QQKyMcHTQT 38 TPBHcnoPT. Bo cynlTHHB 
cepTHQHKBTOT aa naKysan, e Ha KoHTejnepoT noTspgysa rteKB cToKBTa e naKysana corrlacno 
naparpap 5. 4. 2 og IMDG Korror, Bo aneKc 14. 11 e rratren npHMep Ba osoj poKyMCHT, 

McMe~ ywarcrsa 
3a pa Mo&KC ga ce npes3eMaT HTHH MepKH so cary raj Ha HC3rorra HIIH crlrrsno, so3a loT Mopa fata 

rrMB TparrcnopTHII KapTIrwvrr 38 IITHrr crlywarr (TREMCARD-TRBIIspolt EMergency CARD) so 
Koja Ke 6nrraT HaKpaTKo HasegeHH norma ToqHTC 3a Tpancnop TapanaTa cToKa H Toa: 

MMC, KIIBCB H OH 6POj 

Onacnoc TH Koz MorKBT qa rrpomane3aT og cToKaTa 

IIO Tpe6HB go nozHHTCIIHa onpe Ma 

McpKH KOH Tpe6a ga ce npes3eMaT 

3a TpancnopT Ha onaceH OTnap Tpe6a rra ce HMa npepsnir He caMo AgP peryrraTHHBTB TyKy H 

npoqcgypHTC H rroKyMCHTHTC og $83crlcKBTB KoHseHqnja. IIoHCKoraln osne arse pery71BTHsrr 
ce npeKIlonysBBT, 3aToa e qosorlHO rra ce npHMenysa goKyMCHTOT 3a TpancnopT Ha 
SB3CZCKBTa KoHScnqsja(SrrrtH BneKC 14. 8). 

11. 3 Haqrr ona~en Tpamnop T so MHKegorrrlja 

CHOPeg nPHPaHHHKoT 3a HPeso3 Ha onacHH cyllcTBHI\HH, IIPeso3HHqHTe TPe6a ga rH 
nOWHTySBBT crlerrHHTC yC8OSW: 

1, BO3rrvoTO Tpe6a ga 6rrge npasmHO o6erlemcHO (KBMrlep T86rlnqH, Hazennnqs aa 
onacHocT H c7I. ) 
2, 3anrTHTHa OnpeMa: 

B. JIHrrHB 38nlTHTB 

6. 3arnTIITHB onpeMB 38 B0383IOTO cnopeq AgP 

rrprrpa~rrrrrrr aa yrrpaayaaa. c co pCS no crrcrr'r pwrrra ospcwra Karrrrcrraprrja sa pOps 73 





Casxa80:gace oae HJIBIDxeaeTomaxoHTe me oTHJIH6 oqoT 

I e 

AKo 3a TpamcnopT ce KopmcTH 20' KOHTejmep, Toranr HMa npocTop aa 36 OH 6ypHH a so eadem 

pcp. KOHTejmepmTC Tpe6a pa 6m@a T Tosapemm so psa pepa, Taxa BKynmo Mome pa ce TosapaT 
72 6ypmHa Bo eadem KOHTejmep. HapepmaTa cJIHKa noK~a KaKo Tpe6a pa ce pepaT 
6ypmH, aTa so KomTejmcpoT co noMefy pcposmTC BMeTmaTa nogzrora manpasema og InnepnJIosa. 

1 

) 

I 

a waQ'lg 

Hps peg: 36 6ypmH a 
BTop peg: 36 6ypmm a 

BKynmo: 72 6ypmH a no KOHTejmep 

CJImxa 81: YTosapysa~ ma xoIITejaepoT CJImxa 82: IIopmram e Ha xoarejmepHTe go 
xalNHOHHTe 

O 

Kora ce TpamcnopTmpaaT (HcnpaameTH) Tpam+opMaTopm, ypcgmTC Mopa pa 6zpaT po6po 
np~pcTCHH co noMonI Ha posoJIHO ~pcTH nojacm QHKcmpamm 3a jaMKHTC aa noparam e. 
HOJIHc&CTo c HOJIccmo aKo cc KopmcTaT KoHTcjmcpH co oTBopH og I'opc. Ho THc KoHTcjmepH 

Tpe6a pa ce ~aInTHTaT og pozcg co qepapa. 

IIpHpaanax sa ynpaayeam co PCB ao eadem puma orrpcMa Kaaqezapmja sa PQPs 75 





12. 1Am TPatt T 

IIPH ccJICKrtnj a Ha HajajteKBBTHB TexsoJrornja OJtPCPCHH KOHKPCTHH H PerlaTHBHH KPHTePHyMH 

Mopa Jta 6HttBT aeMCHH so npettsntt. Bo peJIBTHBHHTC KpHTcpnyMH cnar'aaT: tto Koj CTCHCH 

BKTHBHOCTB e npHQRTCHR Ott jasHOCTR, npottetrKB Ha pHBHKoT H BJIHjaHHeTo Ha JKHBOTHRTB 

CPegHHB, IUTO scyrnnocT 3asscH og cneltHQHmH reorPBttrcKH r RPBKTCPHCTHKH Ha JIOKBIIHt'RTB. 

KBKo KQHKPCTHH KPHTcPHyMH MoJKc ga cc /tc(IIHHHPBBT: HPHMcHJIHBocT HR McTogoT 
(corJIacrro pa3sojHHoT cTaTyc), BKyrrHHTe Tpolnoqn, MHHNMyM KOHlteHTpalrnja Koja Mome tta 
cc nocTHI'Hc, BPcMc noTPc6HO 3R 'IHcTctbe, rt3sortJIHBocT, ottPlKysatbc, TPolnoltH 3R TPcTMBH 
tto 3asptneHBTB orrepaUHja H MOJKHOCT ga ce Kopnc Ttt nowsBTB no TpeTMBHOT. 

pa3JIHKRTB noMery TexHoJIorHHTe Kon caMo ro ottsojysBBT H/HJIH KOHttcHTpnpRRT 3aragysasoT 
(np, CKcTpBKItmja Ha pa3pettysa&OT, TcpMRJIHR ttecopnttHja) H oHHe co KoH ce yHHIUTysa 
3araqysasKBTB cyncTaHUHja (np. HHUCHepaltsja, ttexrtopHHartHja HJIH 6Hoqerpagaltsja} Mopa tta 
ce HMa so npettsHtt, OHHe TexnoJrorHH Kos caMo rH HMO6HJIH3HpaaT 3arBJtysaaKHTC 
cyncTBHttHH (nP. genoHHH, CTR6HJIH3altsja H BHTPHQHKatrnja) HcTo TaKa TPe6a jacso Jta 6HgBT 
H3$HQcPcHIIHPBHH, 

Hpe3CHTHpaHHTC TCXHOJlorrtH noKpnsaaT pa3JIHscH CTcneH Ha TpeTMaH H O6Hosysarbe Ha 
KOMnoHCHTHTC Ha TpancgopMRTopoT. Osa e IIIBKTop 3a Koj Mopa pa ce sottH CMCTKB npH 
cnopcttysatbe To Ha Texno Jtor HHTC. HIIKoratn jteKOHT BMHHRttnj BTB He e KoMnrte THO 

anJIHttspaHB Ha cHTe KOMHOHCHTH, rnTo BHaHH tteKB ocTanysaaT pc3HqyH KoH Mopa tta 6HgaT 
coropeHH. Bo Hajgo6ap CJrywaj cTasysa 36op 3a nopo3HH tteJrosH (apso H xapTHja), ocscn aKo 
TexHHKBTB co KopHcTclbc Ha pacTsopysa I Hc c KopscTcH Bo goJIr spcMcscKH nepsog H c 
qo6HCH npoH3soq Koj Mome tta ce ttenonspa 6HttejKH ocTaToUHTe ott PCB ce npHQBTJIHBH. Co 
JtPyrH 360POBH, BKynHHTC TPonloUH 3B TPcTMBHQT (BKJly tysajKrt I'H TPotllottHTc 3B (IIHHBJIHO 

OTCTpaHysarbe Ha pe3HqyHTC) Mopa ga 6HttaT 3eMeHH so npcqsHJt. 

Ho H36opoT Ha TCXIIOJtorHjBTR, onepaltnjBTB Tpe6a qa ja H3sejtysa KOMUBHHja Koja ja H36paJro 
MHHncTepcTBoTO aa &KHBOTHB cpegHHR H npocTopso UJIBHltpatbe ottHOCHO aKo ce sprnH Haso3 
Ha OTnagoT Koj cottpJKH PCB Tpe6a tta 6HJte o/to6pen og osJracTeHa HHCTHTyltHja so 
3a cerHa Ta Ta aeMja. 

3aKJry~oqH 

HHItettepaUHjBTB e TCXNOJtornja Koja e ttoKR&KRHR so ttecTpyKttNjaTB Ha PCB nopattH UITo 
OCTaHySa KBKO KPajHO Penlenrle, 

IIopattH tteHBTB Ha HHUCHepaltnjaTB rr HenocToetbeTo Ha orrpeMa so noscKC 3CMjrt, ce 
KOPHCTBT BJITCPHRTHSHH TCXHOJIOI'HH. 

HeKoH og osHe TCXHOJrorHH HMaaT npejtHOCT He caMo nopattH HHcKaTa tteHB, TyKy H nopagH 
MomHOCTB CKOHOMHsHO pa ce TpCTHpaRT MHory noMaJIH 3B@RTHHHH HR OTnattCH MBTepnjBJI. 

HBKO geKOIITRMHHRunjRTB HR MacnoTo MoJKC tta ce nocTHrse co TcxnoJtorHH Kon 
OBO3MO&KysBBT KOMHJICTHB JtCCTpyKltsja HB PCBS, MCTdJIHHTC JteJIOBH Hd TpBHCItropMBTopHTC H 

KQHJtcH3BTQPHTC MoJKC tta tlPcTcTBBysRBT UP06JIcM noPBttH IIPHcycTBOTo HR MBJIH KOJIHNHHII 

Ha nopoRHH opraHcKH MaTepHjaJIH Haj TpcTMan (/to KOMUJICTHB tteKoHTBMHHaltnja) e CKan. 

Bo tteKCMspH, 2004 rottHHR, UNEP H3gatte RJKypspBHR sepssja Ha HsseHTapoT Ha KanaqHTCTH 
aa yHHrlr Tysas e Ha PCB, Bpornypa Ta Mome tta ce HajJte Ha: 
htt://www. chem. nltc . ch/ o s/ cb activities/ cb dest/PCB Dest Ca SHORT, df 
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12. 2Cocroj6a Ho Peny6JIHHa MHKepoHHja Ito 2004 roJIHHa 

TpotnottHTc 3a orcrpanysBH ero so MHory 3asacar orat @BKTor gaJIH so MRKc|IOHHja Kc 6Hge 
06c36cjtcHR onpcMR 3B cKoJIQHIKH npH(f&BTJIHs TpcTMBH HB ornajtor so corltacsocr co 
3BKoncKHTc ogpeJt6H, HJIH ornajtor Ke 6HJte Hase3ysan 3a neroso Kpajno orcrpanysan, e. Bo 
sropHOT cJlysaj TpolnoltHTC 3a npeso3 Ha onacHHor orna@ rpe6a Jta ce cMeraar KBKO sadden 

QBKrop so JtegHHHpan ero Ha 6yqeror. 

HOBHTC TexHOJlorHH 6B3Hsno oso3MO&aysaar JteKOHTBMHHaltHja Ha TpancgopMRTopHTC so 
(MO6HJIHHrc) HncraJlaltHH so MBKegoHHja, co nlro eqHHcrseno ce Haseaysa 3a orcrpasysaH, C 

MacJlo co KonqenrpattHja ojt & 500 mg/kg. 

IIOTCHttHjRJIHHTC HHsecTHTopH so HHCTBJIRHHH 3R TpCTMRH Mopa Jta 6HgRT HHQOpMHpRHH 3B 
KoJIHmnara Ha orrpeMa Koja coqp&KH PCB, a e norpe6no Jta ce orcrpaHH so 3eMjara HJIH so 
perHOHOT. IIOKpaj Toa, Mopa Jta ce HMa npejtsnp JteKB Hntte HepaqHja Ta npH sHcoKa 
TeMneparypa e O6Hsno egHncrsena aqeKsarna onttsja Ra Konjten3aropHTC, KaKo H 3a Macnara 
H ItspcrHTC qcJlosH Kon coJtpJKBT ) 500 mg/kg PCB. IIopaqH Toa, nojtaroqHTC og HHsesrapor 
Ha PCB ce ttorpe6HH 3R tteraJIHB npoueHKB Ha MoHtnocTHTC 3a orcrpanysBH e so MRKcJtoHHja 
so H/tnHIIB, Bo TeKoT Ha noJtrorosKBTR Ha osoj npHpavHHK, HHscHTapor Ha PCB e so QB3B Ha 
nOJtrOTOs Ka, 

Marco BKTHsnocrHre 3a nogrorosKB Ha Hnsettrap ce so TeK, ceynlre ce so no IcTHa QB3a H so 
TcKor Ha Jteroro 2QOS HeMa Jta 6Hpe peQHHHpaHB voHC&HRTB cocroj6a co onpeMara Koja 
cojtpJKH PCB so Pcny6JIHKa MRKeqoHHja. 3apapH roa, so osaa &f)a3a ne e MoJKno pa ce 
Hanpasn npotteHKB Ha MOJKHocrHTC 3a orcrpanysan, e so peny6JIHKa MBKCJtoHHja so HjtHHHB. 

CenaK, croH QRKTOT geKB so peny6JIHKR MBKcqoHHja He nocroH KanaltHTCT Ra CKoJlotnKH 

npH@RTJIHs TpeTMaH Ha onpeMara Koja cojtpJKH PCB H sKJlyoysane Ha HOBH TexnollorHH H 

rpajlcn, e Ha Hosn KanauH rerH Ra qcKoHTBMHHauttja Ha osaa onpeMR so 6JIHcKR HqHHHB. 

12. 3HperJteg Ha MerogHTe za JleaoHraMHItaqHja 

12. 3. 1 gexJIopHHaqHja 

XCMHcKBTB JtexJlopHHaqHja ce 6aanpa Ha peaKqHHTC co RJIKRJICH McraJI oprancKH csp3an HJIH 

aJIKallen Merallen OKcHq HJIH xHppoKCHJt. IIpoltecor Ha qexJlopHHRttnja e qoKRJKBH Ra rpeTMaH 
Ha TesHH PCBs H MBCJlo UITo coppJKH PCBs. XJlopor ce KonsepTHpa Bo HeoprancKH coJIH KoH 
MOJKC pa ce orcrpanar ott oprancKRTR ttlpBKttHja co QHJtrpaqHJB. peBKIIHja ce opsHsa so 
HHepTHa BTMOC(f)cpa. HeKoH KoMnaHHH 06c36egysaar M06HJIHH noronH 3a TpeTMaH, KOH 

Mome qa ce KopHcrar Ha TpancgopMaropHTC KoH ce so ynorpe6a Ha JIHIJc-Mccro. IIocrojaT 
HCKOJIKy THHOSH HB OSOJ THH Ha TCXHOJIOI'Hja: 

IIpouec HB jtexJlopHHBttHja co 6aRCH KBTRJIH3BTOp (BCD) 

Ilpottecor Ha qexJlopHHattHja co 6aaen KRTRJIH3arop (BCD) e cepHCKH npoqec cocrasen OJt 

noscKC ttJB3H. Co osoj npottec Mome Jta ce rperapa PCB ornaq Jto 100'000 mg/kg. IIorpe6no e 
nepcwe Ha pacrsopysasor og KOMnoHCHTHTC Ha Tpanccf)opMaropor. KOHJICH3aropHTC Tpe6a 
npso tta 6Httar HcewcHH, na noroa Jta 6Hpar TpeTHpattH co npoqccor Ha JtcxJlopHHattHja co 
6aaen KRTBJIH3arop. Co osoj npoltec ce peqyltHpaar xllopHpaHHre oprascKH coeJtHHCHHja tto 
noMRJIKy OJt 2 mg/kg. 

II o ec Eco Lo ic 

TexnoJlorHjara 3a JteKOHTBMHItaltsja Ha Eco Logic ce cnposeJtysa Ha BHcoKB TcMneparypa, Ho 
6e3 anJIHKaltHja na HHItenepattHja. IIpoqecor sKJly Iysa xcMHcKB peJtyKItHja Ha oprancKHTC 
coeqHHcnHja co sogopojt so racna QR3a Ha TeMneparypa ojt 850'C HJIH nosHcoKB, 
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IIpoqecoT ce cocTOH os meKomy seKopm. Bo npsmoT peaKTop pa3IIH~HTe npogyKTH ce 
gosegysaaT so QopMa norogma 3a TpeTmpame, I acma @a3a ce cnyqrsa so rzasmmoT peaKTop. 
TpeTmoT weKop e racmmcvr cmcTeM 3a nposmcTysam e; so seTspTaTa Qa3a ce spnIm KoMnpecmja 
ma racmmTe npogyKTH, no nITo cIIegysa egmmmqaTa 3a cKIIagmpaH e, 
Bo cny~aj ma nspcT KoHTaMmmmpam OTnap, KaKo nITo e eneKTpmmaTa onpeMa, Taa Tpe6a npso 
ga oTsopm m JIH npo6yInm 3a j1a ce oso3MozIH npmcTan. IIoToa ce sosegysa so npsmoT peaKTop, 
na qoara so rIIasmmoT peaKTop. KOHTaMmmmpammTe cyncTaHIgim so Terna Qa3a Mome jta ce 
mmjeKTmpaaT pmpeKTHo so rIIasmmoT peaKTop 3apagm Komsep3mja, 

PCB Gone 

Dpoqeccrl' pegmmmpam op SD Myers mapesem PCB Gone e Mmory cne~gmem 3a oTnaqoT Koj 
Tpe6a ga ce TpeTmpa. Mer'y gpyrmTe osaa onpeMa e gm3ajmmpama ga TpeTmpa 

TpamcgopMaTopcKo MacJIO KOHTaMmmmpamo co PCB co KomqeHTpaqmja nommcKa op 10'000 
mg/kg. Osaa onpeMa He 6apa gmcIIoKaqmja Ha Tpamc@opMaTopoT HIIH Heros TpamcnopT go 
cepsmc. Co osoj MeTop Mome isa ce nocTmrmaT KOHItemTpaqmm nop 2 ppm. Toj sKIIysysa 
~pKyIIaqmja Ha Qnymj1OT op Tpam+opMaTopoT npeKy cmcTeM 3a QKIITpmpam e ce popeKa 
3aocTamaTaTa KomneHTpaqmja Ha PCB e nop qo3soIIemaTa. KOHTmmympamaTa peqmpKyaauprja 
Ha QnympoT npeKy Tpam+opMaTopoT so roIIeMa Mepa ro mcnmpa PCB op masomTe ma 

TpamgopMaTopoT m gpyrmTe smaTpenIHH KOMnomeHTH. TpermpamoTo MacIIO e ToranI norogmo 
3a nosTopma ynoTpe6a, Mozcmm ce mcTeKysaHa op nopo3HHTe qeIIosm og TpamgopMaTopoT 
(H3onanmja op, apso m xapTmja) 3a nITo e noTpe6em nosTopem TpeTMam no oppegemo speMe. 

12. 3. 2 LTR vexmoJIormja 

LTR TexmoIIormjaTa (mcnmpaH e npm mmcKa TeMnepaTypa m nosTopma ynoTpe6a/O6mosysam e) 
6enIe pa3smema oq ABB H MBO so 2004, a cera ce npoMosmpa os ENVIO. IIocIIe cyInem eTo op 
TevmocTa Koja coppzcm PCB, pe3mj1ymTe Ha PCB KQH ocTamysaaT so Tpam~opMaTopoT 
(rzrasmo Ha Telo To H masomTe ma Tpamc(f)opMaTopo T) ce OTcTpamysaa T co ynoTpe6a ma QIIymp 

3a smcTem e now apeKsaTHH H 6e36egmm ycJIosm, IIO 3aspInysaH eTo ma npoqecoT, 
ceKymj1apmmoT Ma Tepma~ Koj Mome nosTopmo pa ce yno Tpe6ysa coqpm~m ocTa Toom og PCB nog 
5 ppm. 

Osaa Texmozormja po3sozysa peKsaJIH+HKaqmja ma Mmory Tpam+opMaTopm Kom coqpIKaT 
PCB, TaKa nITo Mosque nos Topmo pa ce cTasa T so yno Tpe6a. Ma TepmjaIIHTe op 
TpamcgopMaTopmTe Kom me ce spaTemm so ynoTpe6a ce cKopo noTnozmo o6mosemm 3a 
nosTopma ynoTpe6a (Me TaIIHH geIIosm). OcTamaTHOT PCB QIIymj1 H MacIIO ce coropysa IUIH ce 
ymmnITysa co aIUIHKagmj a xeMmcKm npoqec co ma TpmyM. 

TexmonormjaTa e Moqyzapma m cKaIIapma m Mome pa ce pa3sme so MaIIH KanaqmeTH so ceKoja 
3eMja Koja e 3ammTepecmpama pa Qmmamcmpa so TpeTMam Ha PCB 6e3 HeKOH noce6mm 

sIIOHIysaIba. 

Caaaa 85: LTR npoIIee Camaa86: LTR' aoroa 3a geKoIrraMmaaIIa'a 
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IIoseKC noqarottH 3a TexHOJlornjara H Envio Moz~e qa ce Hajqar Ha htt://www. cttvio- ron . cpm 

12. 3. 3 IIosropno noJIHen e 

CJIHwHO co PCB Crone npottec H nosropnoro noJIHCHC e qH3ajHHpaHO qa ja peqyqnpa 
KOHttenrpattnjara Ha PCB qo HHsoa Kon ce qo3solteHH 3a TpancgopMaropor qa ocrane so 
QyHKttnja. IIosropno noJIHene Ha TpaHcgopMaropor RHa IH npa3Heme Ha onpeMara oq 
qnelteKrpHHHHor QJlynq H 3aMena co Hoso MacJto Koe He coqp&m PCB. EHqejKH 
sHarpenlHocra Ha rpancgopMaropor e KOMHJICKcna, osaa onepaqnja Mo&KC qa Tpae qoJrro. 
IIocepno3CH npo6JIeM npercrasysa npncycrsoro Ha KOMnoHCHTH oq qpso H xaprnja. Osne 
MarepnjaJJH ce nopoRHH co MoJKHocr qa 3aqpmar KOHTBMHHHpano MacJto. 3apaqH Toa, He e 
MOJKHo 3a peJtarnsno KparKo speMe qa ce orcrpaHH ttcJloro MacJto Koe coqpJKH PCB. KaKo 
pe3yJtrar Ha Toa, vora ce crasa Hosoro HHcro MacJto so Tpanc(IropMaropor ce jasysa 
nocreneHo HcreKysame Ha ocraroqH oq PCB oq nopo3HHTC KoMHOHCHTH. IIO HeKoJIKy Mecettn 
Mepenara speqnocr tta HHsoTo Ha PCB so HosoTo MacJlo nocTeneno ce noKasysa, Mome6H Haq 

HHsoara Kon Tpe6a qa ce nocrnrHRT. IIorpe6HO e speMe qa npecrane HcreKysamero, na 
npecraHoKor Ha ocJIO6oqysame Ha coqp&KHHB Ha PcB aasncH oq rolteMHHara H crpyKTypara 
Ha otlpeMaTa. Tecrspan eTo Ha coqp&KHHBTB Ha PCB IlocJte rtosTopHoTo noJIHcH, C Mopa qa ce 
cnposeqaT nocJte qeseT Meceqn oq 3anownysatbero Ha pa60TaTa Ha Tpanc(I)opMaropor. Bo 
HcKQH cJIyHRH HconxoqHo c qa cc H3scqBT HcKoJIKy oncpapHH Ha nosTopHo noJIHeme 3a qa ce 
nOCTHrne 6aPaHOTO Httso, 

gaJIH Ke 6Hqe npHMener npottecor aa nosropno noJIHcH e Ke 3asncn oq JtoKaJIHHre QBKropH. 
IIPH Toa Mopa qa ce 3eMar npeqsaq Tpotnouttre 3a Haseqysan e Ha onepaltnjara Ha nosropno 
noJIHCH, C (Mome6H Ke 6Hqe norpe6Ho Taa qa ce nosropH), Tpolnottnre 3a orcrpanysame Ha 
KOHTBMHHHpaHHTC MarepnjaJIH npoaaseqcHH npH onepaqnjara, KBKO H Ha seKOT Ha 

Kopncrcn e Ha rpanctj3opMaropor cnopeqeHH co Tpotnottnre aa Ha6asKR Ha Hos 
TpancgopMR Top aKo opnvHHBJIHHOT ce IIIpJIH. TyKa Mopa qa ce soqn cMerKa H aa noroJICMBTR 
CQHKRCHocr HB HosHOT TpaHC@opMBTop. 

12. 4 Meroqn Ha Orerpanynan e 

12. 4. 1 NHqenepaltaja Ha sacoKa TCMneparypa 

NHgcncPBTQPHTc 3B onaccH oTHBq coqPIKBT ocHosHB KOMOPR (IIPHMBPHB KOMQPB) 3B 
cnaJlysatse Ha PCBs and POPs (aacrapeHH necrnnsqH) H KoMopa no cnBJrysamc. 
CeKynqapnara KoMopa ce Kopncrn so npoqoJtz&ysatse Ha speMero Ha npecroj so KoMopara 
3apaqH MaKCHMaJIHa qecrpyKttnja Ha MarepnjaJtor II Herosa TepMaJIHa OKcnqaqnja so racosn H 

HecoropJIHsnor Itspc T MarepnjaJI. 
IIocJIC ceKynqapHara KoMopa qOBI a cncreMor 3a TperMan Ha racosnre. Osa sKnynysa cncreM 
3a Jtaqetse Kaqe 6p3o ce Jtaqn racor qo 6e36eqtta TeMneparypa npH tnro e OHcso3MomeHO 
co3qasaH&CTO HB qHOKCHHH H QypBHH. IIO Osoj cHCTCM CC CMCGTCHH sJIB&KHHTC CKpy6epn. 
gonoJIHHrcJIHo Hntteneparopnre ce cHa6qeHH co ypeqH Ra orcrpaHysame Ha qnoKcHHHre 
(KRTBJIHTHitKR peqyKqnja, npeqnnnraropH H qpyrH peaKTHsHH ancop6eHTH) . 

XcMH3MOT Ha HHttenepattnjara ce cocroH so KOHrpoJIHpaHB sncoKB TcMneparypa Ha 
npHMapHHTe oprancKH coeqHHenaja aapaqn qo6Hsan e Ha jartlepoqenqHOKcnq H soqa. 
HeopraHcKHTC cyncrannIIII (coJIH, KHceJIHHH H MeraJtHH coeqHHeHHja) Moore Hero TaKa qa 
6Hqar nponaseqeHH oq osoj ornaq. NHtteHepaltnjara npH ynpasysamero co onaceH orrraq e 
MHot y KoMnllcKccH nPopcc H 6dPB KQHTPQJIB Ha KHHcTHKBTB Ha xcMHCKHTc PcaKQHH so 
ycJIOHH Ha Henocrojana cocroj6a. 

llpxpaxxxx sa yrrparryrrarac co PCS ao crrcxTpxxxa rxrpcMa Kaxrtcrrapxja aa POPs 80 







TCXHOJIOI'HH Bo pa3BOj 3B jlecTppKUJ4ja H QCKOHTBMHHBQHja Ha POPS H TCXHOrIOI'HH KOH MOZCC 

qa ce KopHcTaT Iro 3eMjHTe ao pa3soj ", aHja H3pa6OTKB e IIoqqpzcaHB oq GEF. 

Ilprrpavrrrrx sa ynpaayuarr c co PCB ao crrcrrvprrwrra oupcsra Karrrrcrraprrja sa POPs 



13 Peeve 

ADR 

Askarel 

KonqemaaTop 

BBHKB Ha 

Konqcmaa Topm 

(I cmcpaJIHO) 

BBHKB Ha 

Komqcm3BTopm 

(HHCKOHBHOHCKH) 

BBHKB Ha 

KQHqcH3BTopH 

(cpeqnomanomcKH) 

3BTrsopcmm 

cmcTcMH 

Komremep 

KoHTejmcp 20' 

KOHTejmep BO 

O6JIHK IIB Ky Tmja 

COOF 

EmponcKH qorolrop 3a Mer'ymapoqem rraTem TpamcnopT Ha onacHH cTOKH 

KOMepqmjaJrcrr Hasmrs Ha PCB MBCJIO (CA/, MomcamTo) 

OnpeMa HJIH eqmmmrra Hmja yJrora e onaram e Ha HanomoT 3apaqm Kopexqmja Ha 

@BKTOPOT Ha MOKTB mO erreKTPmsrHHOT CHCTeM; HeKOH KOHqemaaTOPH KOPHCTaT 

PCB radar«O Jraqmrlem Jr 

IIpaKTHHHo, nocTojaT Tpm pa3JIH IHH HBHHHH 3B KopCKlrmja Ha QBKTopOT Ha MOKTd 

(PF): 
KomqemaaTopm Ba "mmqmamqyBJIHB" Kopcxlrmja Ha «PBKTopoT Ha MoKTB; 

Komqcn3BTopoT e qmpeKTHo noapaaH co TepMHHBJIHTC HB onpeMaTa (Moropm, 
MBIHHHH 3B 3BBBpyBBl&C) npom3BCqyaajKH onaram C HB HBHOHOT 

KomqCH3BTOp 3B I'pynma KopeKgmja Hd It)BKTopoT Ha MOKTB; KomqCH3BTopoT 

(HTe) e (ce) noapsamm co Hmcmomanomcr«m co6mpem Boq Ha TpancgopMBTopcKBTB 
CTBHHIIB, Koja Hanojyaa oqpeqem 6poj Ha noTpolnylIBHH co mmqmmmqyBJIHH MoTopm, 
MBIIIHHH 3B 3BBapyaaHre, HTH. 

KOHqCH3dTop 3d IICHTpaJIHB KopCKlrmja Hd QBKTopOT HB MOKTB; I OJICMd 

KoHqcH3dTopcKB mmcTBJIaltmja noap3BHd co cpcqHo m BmcoKoHBnoHcKH co6Hpcm Boq 
Hd CTBHHIIB Kaqc Mmory HHBmqyaJIHH cJrcKTpm'rmm ypeqm (MOTopm, HTH. ) oq 
PB3JIHsrma rOJICMH OnePmPaaT mo Pa3JrHHHO BPCMC m rrePHOqm, 

Komqem3BTopm H TpamcgopMBTopm, Kaqe PCB cc Haor'B rso KoMnrreTHo 3aTBopemm 

caqorrm; PCB peTr«o e OCJIO6oqyaa oq 3BTIIopenm cmcTCMH (onme room ce Iro qo6pa 
Komqmqmja) 

3ammcmo oq 6pojoT H nosmumjaTa Ha BTOMHTc Ha xrlop rro MoJICKyJIBTB Ha 

6H«JJOHHJIoT, 209 HsoMcpm m xoMozoam Ha xJropmm 61IPCHHJIH ce TeopeTcKH 
BO3MOB«HH. Ccxoe coeqmmemmc oq orsaa rpyna ce Hapexyrsa PCB Komrenep. 

Merynapoqmo ycrroem mspa3 3a l«oHTejmepm sa TpancnopT H CKJraqmpam, c co 
CTBHqapqma rorreMHHa oq 2 x 2 x 6 m (40' KoHTejnep — 2 x 2 x. l2 m) 

IIocTojBT pa3Jlmsmm Tmnoam HB 20' H 40' KoHTejnepm, HajmecT e KoHTejnepoT Iso 
06JIHK Ha KyTmjd co BPBTB Bo HPcqmmoT qcJI, oq oTBoPcHHoT BPB noKPHBoT HB 

KoHTejmepoT MOJKc qa ce OTCTpamm 3apaqm msrreqyaam e Ha BKTHIIHocTHTC noJIHcm, e 
m npa3HCIBc (np, mqeaJIHo aa TpamcgopMBTopmTC) 

KoopqmHBTHIIHB Kamrterrapmja Ha seco/SDC IIO CKonje 

jIaqmJICH @Jlymq jjmeJICKTpm~rCH QJrymq 

CSC Oqo6pemmc 

DIN 

ECD 

ELV 

ECM PCB THM 

ETJ 

GEF 

JATA DGR 

IMDG 

Komacmlrmja 3a 6e36eqmm KOHTejmcpm; Oqo6pemmeTo noTIIpqyaa qeKa nocTaru«aTa e 
BO coVJIBCHOCT co KOHBCHrrmjBTB 3B 6C36CqHH KOHTCJHCpH 

I cpMBHcKH HHCTHTyT 3a CTBHqdpqHadnmjB 

ge TCKTop sa 3a@BT Ha CJICKTpomm; jICTCKTop 3a GC 

CTapm mo3HJIB 

Oaoj THM (oBH) Kc 6mqc o6ymem 3a qeMOHTmpam e Ha Komqem3aTopm Kom coqpJKBT 
PCB ao pBMKHTe Ha IlnrajrrapcKHOT npoeKT. HCTO Taxa, THMoT Ke 6mqe onpeMem m 

o6ymeH qa maapnryaa ocmoamm BKTHBHocTH 3a rmcTCIBC m qa pearmpa Iro CJryHaj Ha 
HHrtmqcHTH. 

Environmental Technology International Ltd. / IIIBajlrapmja 

I acna xpoMBTorpa«jrmja; IIporIcqypa 3a qcrepMHHmpam e Ha mcrrapymaHKHTe 

cyncTBHIIHH 

I JIO6aJrcH cxoJlolIIKH Qomq — McrvHapoqHa ItrmmamcmcKB HHCTHTyUmja Bo Koja 
HJIemyaaaT 174 seMjm 

IATA peryrraTHBa 3a TpamcnopT Ha onacmm cToKH / BO3qyurem Tpamcrropr 

Mer'ymapoqem rloMopcKH Koq 3a onacHH cToKH / noMopcKH TpamcnopT 

rrpapaszm sa ysspaayaan a co PCB ao eJIaaTpaaaa nup«wa KamtsJIapaja aa POPs 





14. 1 KoHTaHTw 

CcTOBH 3a geTerrqwja 0 ppyrw wncTpyMcHTw 

Phone: 
Fax: 
E-mail: 
Internet 

Clor-A'-Or'l (uputwepoqu Ha cacao) 
Osoj ceT Mosque qa ce KopwcTH aa TecTwpawe Ha TpancgopMaTopcKo Macrro 3a npwcycTso Ha 

PCB. Kaj OSWe TeCTOSW npoMewaTa Ha 6OjaTa rO nOKa7KySa npWCyCrSOTO Ha Xzop (npweyCTSOTO 

Ha PCB). Osoj ceT Mome ga ce Ha6asw oq Dexsil Corporation. 3a nosexe wwgopMaqww agpecaTa 
Ha npow3solIHTezoT e crreqwaTa: 

Dcxsil Corporation +1 203 288 3509 
One Hamden Park Drive +1 203 248 6523 
Hamden, Connecticut 06517 info/dr dexsil. corn 
USA wwv dexsil. corn 

Phone: 
Fax: 
E-mail: 
Int. ernet 

L2 P B/Anaansa op~ah xsso (npnMeponn na nomad n Maoao) 

Osoj ceT e Irrnajwwpaw qa ce KopwcTH 3a TecTwpaw e Ha PCB so nowsa, Tpawc@opMaTopcKH 
Macha w nosptnwww. Hpw TecTwpan, e npso ce crry~ysa peaKrtwja co npwMepoKoT co peareHT Koj 
ro co6wpa rrezwoT xrrop ojr opraHcKaTa MozeKyrra. IIOToa cnertwtItwwwa xrropwa erreKTporra ja 
peTepMHHwpa KowrreHTpaqwjaTa Ha PCB so pearwpawwoT npwMepoK. 3a noseKe wwgopMarrww 

appecaTa Ha npOH3SOqWTenOT e c~egwaTa; 
Dexsil Corporation + I 203 288 3509 
One Hamden Park Drive +I 203 248 6523 
Hamden, Connecticut 06517 «mode. 
USA . dess S. cc 

DR/~ Cepwja KavopWMe Tpw (npwMepoqw og Soya) 
Osa e Man Ka7ropwMeTap Koj Mown qa ro nposepw PCB (x7rop) so soya. jlw3ajwwpaw e 3a 
pa6oTa Ha Tepew. 3a noseKe wwgopMaqww appecaTa Ha npow3soqwTerroT e crlegwaTa: 
Hach Company Phone: +I 970669 3050 
P, O. Box 389 Fax: + I 970 669 2932 
Loveland, Colorado 80539-0389 a- Sl: ~c! ' . h h. c 
USA Internet: www, hach. corn 

Phone: 
Fax: 
E-mail: 
Internet 

DR1400 V-V eKT o oTOMeTa (npwMepoqw og sojra) 

Osoj ceT ce KopwcTw aa wasegysaH e Ha awazwaw 3a oqperlysaH e Ha KsazwTeTOT Ha sogaTa. Toj 
e npe71-nporpaMwpaw co 130 Hach MeTopw aa awarrwaa, Ho Mo&ve pa 6wge nporpaMwpaw w aa 
wasepysaH e Ha anarlw3w Ha KsarrwTeT Ha soya. 3a noseKe ww(j)opMartww aqpecaTa Ha 

npowasopwTerroT e crreqwaTa: 

Hach Company +1 970 669 3050 
P, O. Box 389 +1 970 669 2932 
Loveland, Colorado 80539-0389 ~cse sabha h. cern 
USA w ww h rch tom 

KWIK-SKRENE (npHMepoqw Ha Maczo) 

Osoj ceT ce KopwcTH aa geTeKqwja Ha 2-$ypgyporr, a ce 6aawpa Ha KarropwMeTpwcKa peaKnwja 
Ha pacTsop Koj vora Ke ce cMetna co Maczo npowasegysa 6oja Koja ro oTKpwsa npwcycrsoTo w 

HwsoTO Ha 2-Qypgyporr so gwerreKTHHHOTO Maczo. CeToT osoaMO&vysa 6paa rrposepKa Ha 

npwMeporrwTe Ha Maczo aa Kow nocTow coMHesaw e qa ce KOHTaMHHwpaww co PCB. 3a noseKe 
HH@opMaqww aqpecaTa Ha npowasogwTertoT e czertwa Ta: 
General Electric Company Phone: 
3135 Easton Turnpike Fax: 
Fairficld, Connecticut 06828-0001 
USA Internet: 

rrpnpaaunrr sa yrrparryaarsc co PCB ao crrcx rpn ma nrrpcrhra Karrrterraprrja sa POPs 



14. 2KDMnamaw Kom ce 3aHaMasaaT co TpeTMaH I oTcTpanysaH, e IIa PCS 

Bo oBoj cIIFIcoK ce HaBeJIeBH caMo KOMIIaaFIHTe KOH ce BaoraaT Bo EBpOIia. 

BMe na 
KOJ[IIISIIIIJSTS 

Ekokcm Oy Ab 

ECO LOGIC- 
Sc)ni-Mobile GPCR 
Plant 

(Cnosadlxa) 

IICKOBTBMBHBXB 

JB BB OBPCMB KOJd 

COJ[p)KB PCB B 

yPCJ[ rvd TePMHMKB 

JtecTpyKnnja xa 
PCB" 

KoMBHLKcHB 

e K ol) (Hn K B 

npn(t) a THBHB 

JICKOBTBMBHRI[nja 

Ha encKTpnnxa 
onpeMB voja 
COJ[p)KB PCB H 

ypeJ[ 3B nndsMB- 

XCMHCKB 

JICCTpyxnHJB XB 
PCB" 

JSC "Severstal" 

Sita (WATCO) 
JieKoBTBMHHdnnjB 

GEP (C)enerale 
d'Extraction du 

Pyralene) 

Tredi Saint Vulbas 

SEA Marconi 
Technologies SAS 

Valorec Services 

AJIpeca 

11101 Riihimaki 181 
(hHHCKtl 

143 Dennis Street 
Rock wood 
OarapHo 
KBXBJIB 

Leningrad Oblast, 
Vsevolozhskiy region, 
Kuzrnolovskiy village, 
Experimental Site RSC 
"Applied Chemistry", 
"EnelgoChemtech" 
CJSC 188663 
Kuzlnolovskiy village, 
Id:ningrad Area 
Pycnj a 

Leningrad Oblast, 
Vsevolozhskiy region, 
Kuzmolovskiy village, 
Experimental Site RSC 
"Applied Chemistry" 

188663 Kuzmolovskiy 
village, Leningrad Area 

PycHJd 

162600 Cherepovets 
Voloda District 
Russia 

Westvaart Dijk 97 
1850 Grimbergen 
Beni HJtl 

Le CO(nptant du DeSSOS 

38140 Izcaux 
d)paxnnja 

Pare Industriel de la 

Plaine dc 1'Ain 

01150 Saint-Vulbas 
4) P B H [ I H I B 

Via Crimea 4 
Col legno 10097 
HTBMHJB 

N cuba us strasse 90 

Ten J@SKc 

Tel: 
+358 10 7551 000 
Fax: 
+358 10 7551 300 

Tel: 
+ I 519 856 9591 
Fax: 
+! 519 8569235 

Tel: 
+7 812 238 9947 
Fax: 
+7 812 336 2307 

Tel: 
+7 820 25 65070 
Fax: 
+7 820 25 71276 

Tel: 
+32 2 756 55 50 
Fax: 
+32 2 251 90 87 

Tel: 
+33 4 76 91 48 6G 

Fax: 
+33 4 76 91 01 31 

Tel: 
+33 474 46 22 00 
Fax: 
+33 474 61 57 27 

Tel: 
+39 01 I 403 1437 
Fax: 
+39 011 403 1384 

Tel: 

V. -mail, 
Web-cTpana 

Email: 
aarno kavonius (8ckokem fi 

Web: 
www. ckokem. fi 

Email: 
beth kumlnlin &ecolo lc. ca 
Web: 

Email: 
encl ochemtechf((sovintel ru 

Email: 
severstaIra stal. ru 

Web; 
&avxv. scverstal. ru 

Email: 
sita decontamination Rcsita be 

Web: 
)[3(w sitadecon be 

Email: 

Mdd I d. ' 

Web: 
[[wxv. Cou c-seche corn 

Email: 
t~dt d. 
Web: 
)v)vw rou e-seche. corn 

Fmail: 
mfo (Oscamarl onl. corn 

Web: 
www. sea marconi 

corn 

Email: 

KOSTSKT 

Mr. Aarno 
Kavonius, 

gHPeKTOP 

Ms. Beth 

Kiimm ling, 
JI, HPCKTOp 3B 

PB3BOJ Hd 

6H3HHCOT 

Mr. Evgeniy 
Gusarov, 
I enepanen 
JIBpeKTop 

Mr. Mikhail 

Egorov, 
I naaen 
Texuonur 

Mr. A. I. 

Papusha, 

JI Bpe VTOp HB 

ynpBBB 

lvlr. Stany 
Grauwels, 
YHPBHHHK Hd 

noroH 

Mr, Lcvasseur, 
JJBpeKTop Hd 

MBPKCTHXf' 

Mr. Levasseur, 
JJBpeKTop Ha 

MapKCTHxr 

Ms. Christina 
Tumlattl, 

JJBpCKTOP HB 

Map KC TH HT 

Mr. Wemer 

geTSJIII 

Hm[eaepanaja Na 

BHCOKR 

TCMnepalypa, 
Moron(ll noL"I'MN 

KB K 0 M any cTPH C 
KR 

el[HHHI[a 

Texaonol NJB oca 
c ndn yB B )cc, 
MOGHBHd 

T(' X H OBO I NJ d 
noroao'r Ne 

Noel'oa KBKH 

MnnycrpHLKR 

CHHNNua 

Hm[eNcpaHHja Md 

BNCOKd 

TCMMCPBTypa, 
Moroaor Nc 

oocroN KdKo 

HNByCIPNLKa 

cnHHNHB 

HNMCNcpa«ala HB 

BacoKB 
'(CMncpaTypa, 
uoroaoT He 

OOCTOB XRKO 

H Nl[y LTP M CK B 

cMHNMI[a 

HHI[caepaMNJ a Ha 

BHcoKB 

TCMMepa)ypa, 
MOGNTM(d 

T C X H O no)' MJ a, 
MOI O HOT MOCTOM 

KaKQ Nnnyel'PMLKa 

cnNHN(rd 

TCXHOnoraja rica 
Cl I ' lny Bd)a Ct 

MCGNnaa 

Tcxnonorajd, 
NOI ONOT HOLI'ON 

KBKO ManyCTPNCKR 

CKNHNHR 

Texnonornja Gcd 

CndnyBBH(', 

MOGNMNB 

TexaonorHja, 
noloNCT MocTCN 

KBKO HNHJ/OTPMLXB 

CflMMH)[R 

HNI[cncpauatd Hd 

BNCO KB 

Te M n c paly p B, 
nol'oaoT MocToa 
KBKO HNJ[ycTpMCXB 

CMNNHud 

Tcx Honoraja Gca 

cnanyBdH e, 
MOG)anna 

T L' X N ()MOI' NJ d, 
no('onoT Mo(. "I'oa 

KdKO MMJ[TCTPMCKR 

el[NB m[a 

HHI[CHCpal[MJB Nd 

BNCO KB 

TIpnpaMHHK sa ynpauyaa)HC co PCB llo cnelcrpu'nld onpcMa KanncnapHja sa POPs 87 



AG, Regionale 
Sondennuellverhren 

nungsanlage 
(RSMVA) 

EMS-Douikon ACI 

incinerator of 
AKZONOBEL 

Orion BV 

AVR Nutsbcdrijf 
Gevaarl ijk Apral 

B. V. 

Shanks 

AGR Entsorgung 
GmbH - RZR 
Herten 

HIM G[nbl I, 
Hazardous Waste 
Incineration P lant 

Dr. Bilger 
Umweltconsulting 
GmbH 

Envio Germany 
GmbH Co, KG 
(former company 
name: ABB Service 
G mbH) 

TRV Thenmsche 
R[]ckstandverwertun 

g GmbH 8r. Co. KG 

RWE Umwelt 
Sonderabfallgesellsc 
halt mbH, 
Betriebsstgtte 

SAVA 

Sonderdb fallverbren 
nungsanlagen 
GmbH 

4019 Basle 
P. O. Box 118 
Basel Stadt 

Inaajltapuja 

P. O. Box 
5605 Dottikon AG 

IIIBajudpaja 

Welplaatv;eg 12 
3000 HA Rotterdam 

7020 Xolluuguja 

De Steven 25 
Drachten, Friesland 

XOJ[BHJ[aja 

Pro fessor 
Gerbrandyweg 10 
3197 KK Rotterdam 
59144 3008 PC 
Rotterdam XOBBHJ[nja 

Pontyfel in Industrial 
Estate - New Road, 
Panteg NP4 OSW 
Pontypool, Torfaen 
Bcnuxa Bpazauaja 

Im Emscherbruch 11 
45699 He[ten 
Nordrhein-Westfalen/ 
Kreis Recklinghausen 
I epx[BHHja 

Waldstrasse 11 
64584 Biebesheirn 
Hessen 
I'cpMBHHja 

Rodenbacher 
Chaussee 6 
63457 Hanau 
I cpMauxj a 

Kanalstrasse 25 
44147 Dortrnund 
I cpiaauuja 

Rodenkirchener Strasse 
50389 Wesseling 
Nordrhein-Westfalen 
I epx[BHHja 

Bramsche 
Am Kanal 9 
49565 Bramsche 
Lower Saxony 
I Cpx[MHHja 

Ostertweute I 

25541 Brunsbiittel 
Schleswig-liolstein 
I CpMBHHJB 

+41 61 468 86 55 
Fax: 
+41 61 468 86 60 

Tel: 
+41 56 616 8111 
Fax: 
+41 56 616 8120 

Tel: 
+31 10 4389 258 
Fax: 
+31 10 4389 295 

Tcl: 
+31 512 532515 
Fax: 
+31 512 541130 

Tel: 
+31 181 273 270 
Fax: 
+31 ]81 273 271 

Tel: 
+44 1495 75 6231 
Fax: 
+44 1495 75 7019 

Tel: 
+49 2366 300 206 
Fax: 
+49 2366 300 410 

Tel: 
+49 6258 895 97 
Fax: 
+49 6258 895 59 

Tel: +49 6181 58 
2684 
Fax: +49 6181 58 

2686 

Tel: 
+49 231 9982 200 
Fax: 
+49 231 9982 202 

Tel: 
+49 2236 943240 
Fax: 
+49 2236 9432453 

Tel: 
+49 5461 951 0 
Fax: 
+49 5461 951 222 

Tel: 
+49 4852 8308 0 
Fax: 
+49 4852 8308 12 

werner wa nerAavalorec com 

Web; 
www valorec corn 

Email: 
info adems-dottikon ch 

Web: 
w[vv . ems-dottikon. ch 

Email: 
Iioris. s i'I a. akzonobel corn 

Email: 
info a orionUN2315 nl 

Web: 
)LTvw. or'OBUN2315. BI 

Email: 
marco kort~land[adavr nl 

Web: 
v~vW. avr. nl 

Email: 
international team a shanl's co 
. uk 

Web: 
www. shanks. cc uk 

Email: ~fd . d 

Web: 
wvvw rrr-herten de 

Email: 
[ ~ K[' Bh . d 

Web; 
)vww. 8[Bi. dl' 

Erna i I; 

bil her [Bbh&[st-online. de 

Web; 
~baal hh. d 

IEmail: 

~info a Lnvio-group. corn 

Web: 
www cnvio- )rou corn 

Email: 

Web: 
www. tlv-wesselin . de 

Web: 
www fwcumlvclt, cuir[ 

Email; 
into [gsava-brunsbucttcl com 
Web: 
w))3v sava-brunsbucttcl com 

Wagner, 
YnpaaHHK Ha 

BOI'OH 

Ivir. Benno 
Beck, 
IIOTnpeTcc][a 
TCJI H 

HBHMJIHHK Ha 

HB6BBKH 

Mr. F. J, Spijk, 
HHM[CHcp ao 
npo[[cc 

Ms, Yvonne 
Hoogcndoorn, 
YllpaBHHK Ha 

MBpxeTHHr H 

BPO][a)K6R 

Mr. Marco 
Kortland, 
PBKOBOJ[HTCB 

Ha BPocKTH 

Mr. Mike 
Bowen, 
tteryuupo][HR 
Bpo][B JK6a 

Mr, Paul- 

JGrgen Scverin. 
CJ[y)K6CHHK 

3a BpliCM 

Mr. Thors(en 

Appel, 
Mcr'yuapo][HB 

Bpo][BJK6a 

Dr. E, Bilger, 
fipe Tre J[B Tea 

Dr, Dirk 

Neupert, 
YnpaBHHK 

Mr. Juergen 
0 Icy, 
YllpdBHHK Hd 

BOI'OH 

Mr. Rudolf 
Teepe, 
0aaacveu 
BPI'TCTdBHHK 

Dr. Roland 
Leitschuh, 
OBJIBCTCH 

BPCTCTBBHHK 

Tc M nc p R' [yp R, 
nol'oNOT nol, "roN 

KBKO NMJ[yCTPMCKd 

CBHMHIIR 

HHI[CHCPRl\M]K Md 

BHCOKd 

TOMBBPRTypa, 
BoroHCT MocTCH 

xaxo NHBycTPHcxa 

CBHHHBR 

HNIICHCPR[[M]R HR 

BNcoxa 
TC M B C PR Ty pa, 
BOI'OHOT HOCTOH 

KRKO MMJ[yCTPNCKd 

CJ[NHHBR 

TcxaoaorNJR r)cs 
CBRByBRIBC, 

M O 6 N JI NR 

TcxuuaorNjd, 
nol'oaoT BocTDH 

KdKO HBByCTPNCKR 

h. 'BM)[alia 

HMUCMCPR[[NJ R Hd 

RHCOKR 

THMHOPRTypa, 

HOJ'OHOT BOCTON 

KBKC HMBycrPHcxa 
CBNMN[[R 

HHI[CHCpduN]R MB 

BNCOKR 

TCMMCPRTyPRh 

Moro HCT [iocTUH 

KRKo HaavcTPMcKR 

CBNHH[id 

HMI[CNBPR[[Mja HB 

BNCOKd 

Tc&[ncpdTyPR, 
Hol'oNoT nocTCH 
KdKO HxayCTPNCKR 

CJIHNH[[R 

TcxuoaocNjd Gc) 
CIIRByBRIt C, 
MOGNB Nd 

'I'BXHOJIOI HJR, 

'BOr'OMOT IIOCTOH 

xavo HlulycTpHcxa 
CB N H H BB 

&]HucHcPdl[NJR MB 

BHCO KR 

'rl MBOPRTyPR, 

TcxaoaorNja Gc 1 
CBRRyBRILC, 

Tcxaoaol «ja, 
nol'CHBT HocToH 

KRKC HHBycrpNOKR 

C Jl MH N I [M 

HHBCMCPR[[NJR HR 

BNCOKB 

'I'C h[I [C P RTyPR, 
HOI'OHOT BOCTON 

KRKO MMJ[yCTPHCKR 

C JIM N H I [R 

HMBCHCPdBN]R MR 

BliCOKd 

TOMnepR)ypR, 
uol UHBT BocTCH 

KBKC HHBVLCPHcKd 

CJIMMH[IR 

HNI[CMCPBBNJR HR 

BHCOKd 

TCMHCPRTyPB, 

uoroMoT Jlol'TBH 

KRKO NHJ[yCTPHCKR 

cBNHHud 

Prantner GmbH Ferd. -Lassalle-Str. 46 Tel: Emai I: Dr. Korherr, TcxNOBorMja GCR 

IIpupaHHHK sa y[rpanyaau C. co PCB Bo CJ]cx rpHNHB oiipcsla Kaune]lapuja aa POPs 





14. 4 IIJIBH 3a HocTBHyIIBH e ao HTHH myvaH Kaj "JIapHHB HHqageHTH 

Bo clrepnaTa Ta6eJIB ce papeHH MepKHTe Kox Tpeoa pa ce npe83eMBT so crlysaj Ha PCB 
Irrrqnperrr. 3a ceKoj 8Hq Ha HCTeaysaH, e pepocJrepoT rra aKTIrsrrocTHTe Korr Tpe6a pa ce 
npe83eMaT e o3Hasea co 6poenH. 

II@BH 3a IlocTBHylIBH e BO HTHH GJIQ IBH Kaj JIBJHH PCS HHItHpeHTH 

ga ce HanccTH nepconarroT so 
nol'OHOT H THMOT 3B XeMHCKB 

BatnTHTa H 08JIBCTeHHTe 

HHCTHTyPHH 

ga Ce HttgopMHpa H 

oprosopHHoT JreKap H pa ce 
o6Jrene aPeK8aTHa Jlxwna 
3alnTHTHB orrpeMa (3B pace 
H36erne JIHHna Ta 
Kon TBMHHannja!) 

PB ce cnpesn srrerysan, e Ha 

Jryre HJIH 803HJIB 8o 
Kon TBMHHHPBHHTe 06JracTH 

AKo e 803M0JKHo: HcKJtyneTe ja 
onpeMBTa op HasopoT Ha 

erteKTpH&HB CTpyja 

llosP3eTe rH HJIH HBCHneTe rx 
CHTe OPBoPH Kon 0P80PHHTe 
KaHBJIH HJIH HacxnHTe, 
KopHCTCTe attcop6ert TH!InecoK, 
qeMeHT) 

)la ce aanpe HcTexysan cTO op 
H380POT: 3BTBOPH I'O 

HCTeKysan, eTO co ynoTpe6B Ha 

BpeKBBTHH MBTepnjaJIH, 
nocTasx cap rlop H380poT Ha 

HCTeKysarhe 

ga CC cttpe~tH HcTeKysan eT0: pa 
ce Hanpasn nacnn Ba pa ro 
3BPP&KH PCB Ha MBJIB 

nospnJHHB 

ga ce noKpne co nrracTHHHa 

noKPH8Ka KBKO 6H ce 
Hcnpe~tHJIO HCTeKysan eTO npH 

Po&KP 

AKO e 803MO&KHO pa ce orpapx 
JIOKBrrnjaTB H pa ce cnpesH 
npxcTanoT HB 6poposx so 
nrrosHH 06JlacTH 

ga ce 3BTBOPH 

KoHTBMHHHPBHBTB 06rlacT, PB 
ce nocTBBH lnaTop so 
noTPe6HHTe PeJI08H 

HCTexysm, e so 
cxcTeM 3a 
co6xpaa e Ha 

rtcrreporrxTe 

BHP Ha HcTeKyBalhe 

HCTexysaa e Ha Hcrexysalr e Ha 

Ite Ton x BCQBJIT nOHsa 

MCTexysaa, e so 
sopa 

l1pttpauma sa yapaayaatae eo PCB ao each Tptto«a oapexa Katttte Jtapuja sa POPs 90 





14. 5 IIJlaH 3a HocTanyaaa e Bo HTHH my~aH Haj B~emKHX HHqHpeHTH 

Bo CJleqnara TB6eJIa ce paqenn Mepxnre Kon rpe6B qa ce npes3eMar so cJIynaj na PCB 
nnqnpenr. 3a ceKoj Bnp na HcveKysame peqocJlejJOT na axrnsnocrnre KOH Tpe6a qa ce 
npes3eMBT e oananen co 6poesn, 

IIJlan 3a HocTanyaaH, e BO HTHH cJlyvaH zaj smemKHB PCB HaqHqeHTH 

IIpHpopa Ha HHQH!teHTOT 

ga ce HaseCTll npOTHSnOJKapna 

6pnraga 

ga Ce Hasecrn nepconaJIor so 
noronOT H XeMHCKaTa 6pnraga H 

OBJlacreHHTe Hncrnrygnn 

ga ce HngopMHpa oqrosopnnor 
JleKBP H ga ce 06Jle'ic agcxsarna 
Jlnnna 3aln THTHB onpeMa (rac- 
MBCKa! ) 
ga cc cnpe~ln BJlerysav. e na nyr'e so 
KOHTBMH HH Pan HTe o6 JIB cTH 

HCKJlywere ja onpeMaTa os HBSOpOT 

na eJlexrpn~na crpyja 
3aMenere ja onpeMara 

ga ce esaxynpa H 3arsopn 3rpagaTd 
qa npevnne qnpxyJIannjara na 

so3$yxoT co 3BTsopBB&e Ha cHTe 

oTSOPH 

ga ce aanpe Hcrexysamero og 
H3sopor: Barsopn ro Hcrexysan ero 
co ynoTpe6B na BJlcKBBTHH 

MBTepnjaJIH, nocTasn cap no@ 
HBSOPOT HB ncrexySBH e 

ga Ce 3BTsopn KOHTBMHHHpanBTB 

0 6JJ BcTB 

AKo PB6ornnnnre ne ce Balnrnrenn 
co KOMHJIersa 3anlrnrna onpeMa OJl 

Tpe6a ga He npncranysaar so 
onacnara Bona. caMo cnennjanncrn 
ynecTysaBT so I BcefseTo HB 

no)xapoT 

ga cc nocTdsn UIBTop so 
norpe6nnre geJIOBH 

ga cc nosTopH npogccoT HB 

npo~IHCTysame co Kopncren e na 
paCTSOpynaw, nO In To 6H CJleqeJIO 

IIHcreIhe co cop6eHT 

Bnarpenlen Jleltlexr 

OnpeMara xe e 
ttIM3MH KM onlTCTena 

Bxarpenlex ge@exr 
Ha Koxge3aropor 
OnpeMara e 
IflH3Hnxn OHITeTeHd 

N Hma Hcrexysan e 

BMHNlasajre Ha 

npncycrsoTO Ha 

BncoKN-Toxcn IMH 

Qypaxn! 

Homap so 
6JIH3MHBTd Ha 

onpeMB Ta 

BHMMasajre Ha 

npncycrso To Ha 

SHCOKM TOKCMHXN 

Itlypann N JljIOKCHXM! 

Ilpapauamv. aa yapaayaaa e co PCB ao each rpu &aa ospcwa Kamrcaapaja aa POPs 92 







14. 7HPHa HOMOI So mywaj Ha KOHTSKT Co PCB 

IIprra rroMorrr 

BHP rra H3HorKeHOcT 

Teserr PCB Ha xowaTa 

Tescrr PCB Bo omTe 

Teoerr PCB Bo ycraTa H CTOMaXOT 

KOHqerrTpHpaHH HapeH Ha PCB 

Tcrre@orrczH 6poj rra 6paa rroMorrr: 94 

MepHrr 

KopHcTH Bowa H carryrr 3a TeMeJIHO MHerbe 

IIepH rH O~HTe co cHJreH Mza3 rra Boqa 15 
MHHyTH, rrpH UrTO OUHTe Ke 6HrraT rrrHpoKo 

OTaoperrH 

IIeprr ja ycTara co aoira, rreMoj pa nHerrr 

rrHur To ppyro, voce TH aepnazu rrexap 

H3HecH rH rroropeHHTe rryie rraqsop rra ~cT 
B03gyX 

Ilprrpaszrrx aa yrrpaayaaH~e co FCB ao cacvvpavaa oapaea Kam(aaapwj a aa PQPs 95 



14. 8 Tpaacsopv sa npsMepoqs sa PCB: aaKysaa e s o6eitestysam, e 

Tpaacuopv ua apsMepoqs aa PCB: aaxysas e If o6eaesvysas. e 

Kotirejsepa 3a apsMepoqm e 
CorrracHo ADR H IATA 

3a raeverr PCB 
(TpasotttopMBTopcxo Macrro, 

HTH. ) 

CrarUreao 
ruHrrre 

250ml, 30ml, 
20 ml Hrrs 2 ml 

iP~E. I 
Y 'A 

3a qepcuc PCB 
(IIONSa, rrecox, 6e TOH, HTH, ) 

(MBKC, 250 ml) 

CTaxrrerra 
TerrrHsKa 
60 ml 

PE-HD HoHTejHep 
750 ml, 500 ml, 250 ml 

(Marte. I kg) 

Korrrejsepo T Mopa qspcro rr a 6Hrre 3a Tsopes H o6errexfes co rre Tart es orrsc Ha npHMepoxo T. 

Hapsopemmo saKysas e 
Ila Tel/rrterreattavHH 

vpatrcrrop T 

~ He e Heonxorrso 
IIBHySBISe orio6peHO Orr 

OH 

3a irevert PCB 

KapToHCHa 

HyTHja 

Kap TOHcKB 

KyTHJ a 

3a Itsper PCB 

IIrracTHsrra 

KyTHJ a 

Bo3pyrttea Lrpartcrtop T 

~ HaqsoperrrHOTO rraxysas e 
Mopa rra 6srre orro6peso 
orr OH 

~ THHOT Ha rraHysarse To 
Mops rra 6Hrre H36pas Bo 
corrracHOCT CO Terrtsrra Ta 
Ha CrOHaTB (MBXC. 220 I) 

(ststtc. 2 I PCB) 

3a Tevea PCB 
KapTOHOKa 

HyTHja 

46 HrrH 

SypHH a oq 
tjrH6ep rrrraHHa 

01G 

(Mssc. . IS kg) 

AriyMHHH- 

yMGKa 

KyTHja 

(static. . 30 kg ttet) 

3a uspcr PCB 

SypHH a oJ( 
QH6eP 

aKHa 

01G 

0 

BrraTperUHoTo rraHysaH e Mops tta 6Hqe ocHrypaao co MHTepHjarrH 3a rrorraerse 3a Ita ce cnpeHH cerraKso 

IIHHHrerr, e. 

Gsua~ysam e sa uagsopeamovo naKysam, e: 
BO3rrjyrtteH vpauctrOp T Tevem trpaieteporr ma PCS ~per trparttepoH rta PCB 

~ geXrraparrajaTa 3a 
TpaHCHOpr Ha IATA Tpe6a 
rra 6srre norroJIHe Ta H 

rrparrorsesa Ha 

frarrysarsero 

UN 2315 

POLYCHLORINAYEO BIPHENYLS, 

LIQtII 0 

Net contents of PCB: . . . . . . Litree 
fAAAAAI. PailiiTAAT 

UN 3432 

POLYCHLORINATEO BIPHEIIIYLS, 

SOLID 

Net contents of PCB: . . . . . . kg 

MiAAAlfaaeaus 

~e~ 
TAAttl II' PQLWTATTQT 

ETI Environmental Technology 
International Ltd. 
Kalchbghistrasse 18 
P. O. Box 280 
CH-7007 Chur I Switzerland 

Osoj JloxyMeHT e riPoMeHrrHH 

Phone: +41 (0) 81 253 54 54 
Fax: +41 (0) 81 253 66 22 
Email: info@etiwwiss. corn 
Internet: www. etiwwiss. corn 

IIpspavssx 3a yapasysarEC co PCB so ertertTpHRsa oapeMa Kssrrerrapsja 3a POPs 96 







14. 10 HovffgRRxaqffja nppf npepfyrpaHR)~eH npeffoe Ha onaeeff orrfap 

Imj(NSN(INNOaaI. IaVOmr OI Imm - NRIRR()RR 

Mr 
fer/)acr: 

BOER COISENIION 

t. stiScaies cascara)ay (1): Roi)fttaaya N' 

i (P sheik srsccsws Ih ttrfarrl (ae r«ewrf) 

, gn Cstcfrj af 'trfhsa[Wrjhyjrwortwfrarj, Jep, pecsrW) apllahcs 

C prc-arehertrd recwwf feaytf (fj 

~ hc etry lw t acyl Iecctciia ar Miytreie 

f. Irtcayd carrar(tj (ares, dtcecc) (Ijr 

petr 

fee/fetor: 

htrrodd leis(g er perwi sl tiw Iw h)forest(rj 

fcwr 

Ii, Warts pc crater(c) (aawc. ~) (Ijr 
1st: 

ftc/Toter: 

h. Irthd(c) cl kryeratr 

I cde / I cdc (0; 
leasdeif csphrfaP: 
* ttechicrrpritsccer 

It. y erhahwh tffc(tj (tjr 

11 (i) rhfawhra ed chewiest ~or)isa sl thc waste li. yh)cleat «herecterirtfer (t): 

1$. Wears )ycaicaies cdc 
8 cower) el report 

W CWaar) Ct Iwpefl; 

Caaeert cde pls, ): 
II. OICa~gj: rrahw rd adarwhwr 

' 
coach yccctr} 

tt. Ijj Nl ~ N': 
ICI%ypirp acwc: 

I'I, t. aaahw (C)r 

tl. R-~r (c}r 

g pa dree (cj: 

~ . 4'«ad crater, ede sswhw el ccwpctcw thihthah asi ryecitw yeiatc el catt) awf cat: 
Crete ct c Crate sl 

' 

tt. Cartewr a%roc el cele) awl/er acpwtwc (fwcpera wwwait)) 

Iatrf: 

Ct. faperrrc'C/Ccscrraer'e kchsatiea: 
I corti) that thc iy«waseca ccraplrrc adrrcroa te wf hcrt hrastcifa laboctrthf that 

le hei) -«sirrccrhtr whaa serrated elkhrrhwr hwc tees celcrd isle wsl lra wf 
pfycahte wrw wee w cthw Rstawrl prwwaare wc er rhay hc is terre raccrhr) Ihe ~ srcwscah 

Casse; )I)artwer 

hate. 

ta. I ~ hc «ewptcl ti h) cscryetcat aatharitf ~ fecpwt t)f C, i(CI) 
aeiraraea reccird as: - waera (Care5 

fOR Nf f lp CR)ppnf 

Is. cearcra te the wceswcar yreritd if Ihe cewpcltet eschara) 

ef (rccsa)) r 

Casters Cirro ea: Ccarwa sr)her aw 

fyeciic «ashiest (Ij: I» rcc hach tt ewlcaf /arear 

Rawa efreapetcw ac(rara), 

clasp ad/er tifcetwe 

Ir)IWWCi ~~h IfjtttahhrtiWWrthrarae (IjtaWCWtrydh»yadaphepWW (tjf cddseth r~ IIMCI/roti 

Ijpttpavtrm as yflpaayuafr c co PCB ao c/Iclcvpvma ollpewa Ka«tie/tapttja aa POPs 99 





14. 11 PeK3IapapIIja za oIIacHa cToIIa a cepTIIQIgxaT 3a IIaxyIIam, e Iga xoHTejaepoT 

I3A js(GKROUS GOOM DKCLARATlOIII A(s(D COII(TAVIKR PACVJ(tlG CKRTI YICATK 

Thh form meett, the requirements of SOLAS 74, Chapter VII, Rcgulatian 4. htstpal 73t78 Anne«c ill. Regulation 4 snd Chapter 5. 4 
Documentation, Val. I af Ih(D() Cade. 

I Shipper (Name snd Ad«tress) 

2 I'age I of pages 

3 IkL Nttmbcrt 

4 Can»tgtted (Name and Address) 
5 Shipper's Rcfctcnvx Number: 

6 Carrier: 

SIIIPPER'S DECLARATION» 
I hereby declare that the cnsnents of this consignmeat are I'utly and accuratetv described below hy the proper shlppiag nan«e, und ere 
classified. packaged, merited and Iabetiedtptacardcd aud are In all rtspeets in propkr condition for Irantport according to Ihe 
o lieahlelnternationalandnntional overnmentr eladons. 

t0 t" Relay Vessel/Voyage 9 I" RelaY Part S Vesta VVa'yoge 7 Port of Loading 

II 2" Rcioyport ! 3 2 Itciay Vcs»c()Voyage I 4 Port of Discharge I 5 Patt ot'Destine(inn 

l6 Dan emu»Gauds Dcthil» 

I'roper gkippfuft Ns«no fklC« 

Ckns 
sub 
Ruk 

MP 
v/N 

Qross 
Wt. 
(kg) 

ttut 

(kgt 

Cube 
(m'I 

Pack»ac Nls «k Tyt«c 

Inner Outcr 

I 7 Cantailtcr «Na. IS Catnainer Site 4k Type I9 Seal Na, 

20 Cantaincr Tare Wt. (kt«) 21 Total Wt. (kg) (including Cantaittcv Wt. ) 22. 24 hrs Entcrgeucy Contact Tel No. 

23 Additional llsndling Iufartnstion 
C NT I E ' N KRTIFI' TF' 
I hereby dedare that the goods dc»zrthed abt«ve have heert 
pocked))ceded iato the container Identtt)ed above ia atcardsace «ith 
provision 5ah2, 1 of 11CDG Code. 

74 Name ot'Company 

" DANGEROUS GOODS. ' 

you rnu»t specify: proper shipping nmr«e, hazard alas», UN 

Number, Packagiug Group, Marine Follutant (where 
assigned) artd ubserve Ihe mandatory requirements under 
applirahle nstitutal and international govcrnmeuial 
regulations. Fnr the purposes a&the 154DG Code set 
Provision 5, 4. I d sud DOT-E - CFR 172, 203(a) 

25 NsrnniState of Declarant 

26 i«tace anti Date 

27 Stttnatttrc ot'Declarant 

(Ipapaqttatt aa yttpaayaan c co PCB no citottrpttqlta onpcxta Katt«onapttja aa POPs 






























































































