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Preface

On May 23" 2001, at the Diplomatic Conference in Stockholm, 93 Signatories,
including Poland, signed the Convention on Persistent Organic Pollutants, known
as the Stockholm Convention. The aim of this treaty is to counteract the adverse
effects of persistent organic pollutants on the environment and human health.
It introduces prohibition on production and the use or restriction on the use of 12
most toxic, persistent and accumulating in living organisms organic substances
as well as requirements to reduce their emissions into the environment. The list of
these substances consists of aldrin, chlordane, dieldrin, endrin, heptachlor, hexa-
chlorobenzene, mirex, toxaphene, PCBs, DDT, PCDDs and PCDFs.

In August 2001 the Council of the Global Environment Facility (GEF) approved
financial assistance to the project “Enabling activities to facilitate early action on
the implementation of the Stockholm Convention on Persistent Organic Pollutants
(POPs)” aimed at the development of the national Stockholm Convention imple-
mentation plans for a number of countries. The United Nations Industrial Develop-
ment Organization (UNIDO), as the Executing Agency, was appointed to supervise
the project implementation.

Thanks to the UNIDO engagement and the effort of national Polish institutions,
particularly the Ministry of the Environment (Department of International Co-ope-
ration), the Institute of Environmental Protection — especially during the project
preparation period, the Ministry of Foreign Affairs (Political Committee for GEF
Projects) and the ECOFUND Foundation (National Operational GEF Projects Con-
tact Point), Poland has also become beneficiary of that financial support.

Implementation of the two-year project “Enabling activities to facilitate early
action in the implementation of the Stockholm Convention on Persistent Organic
Pollutants (POPs)” has been entrusted to the Institute of Environmental Protec-
tion. The Minister of the Environment appointed the Steering Committee consi-
sting of representatives of the involved governmental departments (environmen-
tal protection, health, labour, economy, agriculture, infrastructure, internal affa-
irs and national defence) to co-ordinate and to supervise the merits of the project
implementation.

The fundamental task of the interdisciplinary expert team, set up by the Project
Manager, was to develop the “National Profile of Persistent Organic Pollutants.
Poland”, which would present the entire situation — from inventories of production,
use, export and import of POPs, through inventories of environmental emissions
(into air, water and with wastes), up to the assessment of the Stockholm Convention
implementation capabilities, thus, the evaluation of the organisational structures,
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legislation, administrative procedures, research activities as well as health and so-
cial implications.

In my conviction, Volume I of the report “National Profile of Persistent Organic
Pollutants. Poland”, which presents the results of the first year of the project imple-
mentation, shall allow the readers, and specifically the decision makers, to under-
stand better problems caused by persistent organic pollutants and realize the scope
of work to be done in order to fulfil the provisions of the Stockholm Convention.

The final output of the GF/POL/01/004 project will be the “National Stockholm
Convention Implementation Plan” presenting the activities necessary to reduce ha-
zards posed by exposure to POPs.

On behalf of the Minister of the Environment, I wish to express our gratitude to all
persons involved in the implementation of this project. I would like to indicate the
particular contribution to the preparation of this report by the prematurely passed
away Janusz Zurek, an outstanding expert in environmental protection, highly reco-
gnized in his homeland and abroad, who was managing the activities of the project
expert team.

Krzysztof Szamatek,
Secretary of State in the Ministry of the Environment,
Chairman of the National Steering Committee
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EXECUTIVE SUMMARY

This report presents the results of the Inventory Phase of the project “Enabling
activities to facilitate early action on the implementation of the Stockholm Conven-
tion on persistent organic pollutants (POPs)”. The project is financed by GEF, com-
missioned by UNIDO and executed by the Institute of Environmental Protection.
The main objective of the reported phase was to prepare an inventory of hazards
caused by the use of hazardous substances subject to the Stockholm Convention in
Poland (at present and in the past). The report consists of two parts: an inventory of
persistent organic pollutants and the state of preparedness for the implementation of
the Stockholm Convention.

The first chapter is devoted to general information about Poland with particular
emphasis on environmental management aspects.

In Part I related to inventory activities, an assessment of all the 12 substances con-
trolled by the Stockholm Convention, i.e.: aldrin, chlordane, dieldrin, endrin, hepta-
chlor, hexachlorobenzene (HCB), mirex, toxaphene, PCBs, DDT, PCDDs and PCDFs
has been carried out.

Analyses of the gathered information indicate that among the substances covered by the
Stockholm Convention, only DDT, dieldrin, hexachlorobenzene and toxaphene were
used for production of pesticide preparations in Poland. However, in agriculture, apart
from the above mentioned substances, also aldrin, endrin and heptachlor preparations
were used. Among all these preparations, DDT and toxaphene were produced in Poland
while dieldrin, aldrin, endrin, heptachlor and hexachlorobenzene were imported.

Among Polish companies applying electrolysis of rock salt, five enterprises used
the so-called, mercury electrolysis using carbon electrodes. In the course of this
process PCDDs, PCDFs, HCB and PCBs could have unintentionally been genera-
ted as contaminants of products, production equipment and installations.

Preparations subject to the Stockholm Convention are currently neither manufactu-
red or used in our country nor imported or exported. Since the end of the 70s of the
20™ century no intentional production of POPs listed in the annexes of the Stoc-
kholm Convention has taken place. A minor part of PCB contaminated equipment is
exported from Poland for decontamination purposes. Simultaneously, the local ca-
pacities for elimination of PCB and PCB polluted equipment are being developed
along with restructuring of the Polish chemical industry. Two outdated installations
for mercury electrolysis of rock salt have been shut down and chlorination of me-
thane, propylene and acetylene have been eliminated from the production profile.
PCBs have been eliminated from production as well as hexachlorobenzene as an
intermediate in manufacture of solvents. Far-going modernisation of chlorination
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processes in all chemical works has been carried out. Processes of safe treatment of
waste in facilities applying chlorination processes of organic compounds have been
developed. In effect, a considerable reduction of unintentional production of such
pollutants as PCDDs, PCDFs, HCB and PCBs has been achieved. Substances and
preparations currently used for production of pesticides do not contain POPs.

Outdated plant protection chemicals disposed of in pesticide landfills scattered all
over the country constitute the most serious environmental hazard caused by orga-
nic pollutants in Poland. In most cases no information is available on the content of
these landfills. According to estimates the entire quantity of POPs waste deposited
in pesticide landfills is contaminated to such an extent that the situation requires
treating them as hazardous waste containing chlorinated organic substances. All
these pesticide landfills need to be removed. In liquidation priority should be given
to landfills which are situated in unfavourable geological conditions caused by very
heavy pollution of the natural ground and the aquatic environment. At some of the
pesticide landfill sites the land contamination caused by releases of hazardous sub-
stances, including POPs was noted.

Obsolete plant protection chemicals, including those containing POPs, independent
from those dumped in pesticide landfills, are still stockpiled in stores of trade com-
panies and individual users. The Regional Directorates of State Forests also store
considerable amounts. Identification and quantitative assessment of possible depo-
sits of POPs on landfills of chemical industries is not possible. Sites on which the
substances concerned were dumped in the past are unknown, cleaned-up or covered
by layers of new wastes, including other hazardous wastes, generated after the pro-
duction of POPs had stopped. The share of POPs in the whole mass of waste depo-
sited during the years is negligible.

The assessment performed indicates that the removal of possible POP residues re-
maining on landfills of industrial enterprises, where relevant chemical products were
manufactured in the past, is not possible. The fundamental reason for this is the
environmental risk connected with the violation of the landfill structure, most of
which was reclaimed in the past. Unfortunately, data concerning site contamination
of the industrial areas with POPs are not available.

Polychlorinated biphenyls (PCBs) were produced in Poland in small quantities
while polychlorinated terphenyls (PCTs) have never been produced. There was,
however, a considerable import of these substances as components for insulating
oils used in electro-technical equipment. Also electro-technical installations con-
taining such substances were imported. After the regulations of 2002 were issued,
requiring PCBs inventory to be made in Poland, the first such inventory has been
carried out identifying the actual stocks of equipment and preparations containing
this group of substances. However, the greatest problem, both quantitative and

10
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technical, is still caused by capacitors, the large number of which is vastly disper-
sed. Under these circumstances it would be important to consider elimination or
decontamination of these appliances randomly without testing them, on the as-
sumption they are polluted, particularly after a decontaminating installation is
constructed in Poland.

The PCBs emission into the air in 2000 reached 2320 kg. Electro-energetic installa-
tions, particularly capacitors filled with PCB-containing saturants, are the main so-
urce of these emissions (71 % of the total PCB national emission). The remaining
sources are combustion processes in municipal and household sectors, road trans-
port as well as combustion processes in energy production and transformation.

The annual air emission of HCB is estimated at 8.57 kg. The largest amount up to
50% of that emission is due to combustion processes in the industrial sector, and the
major sources within the industry are processes of secondary copper production and
sintering of iron ore. Next to the industrial ones, there are the sources connected
with waste management and combustion processes in municipal and household sec-
tors. Within these two categories of sources the major part of emission originates
from incineration of hospital waste in installations without adequate air protection
equipment or fitted with just the simplest emission reduction systems.

The dioxin air emission has been estimated at about 505 g TEQ. Combustion pro-
cesses in the municipal and dwelling sectors, among others, the use of home stoves,
where often household waste is burnt together with fuel, are considered to be the
main sources of PCDD/PCDF emissions. The second source of dioxin emission is
the waste management sector. The main share in the latter is attributed to emission
from industrial waste (including hazardous waste) and incineration processes as
well as from destruction of hospital waste in incinerators without combustion gas
cleaning systems. Moreover, a significant share in dioxin air emission comes from
burning waste on the farmland, fires of waste landfills, buildings and vehicles.

Estimates made during the national inventory of dioxins and furans, performed in
accordance with the UNEP Chemicals methodology, revealed that the actual PCDD/
PCDF emission volume in this category during the year 2000 could vary between
1-81 g TEQ for hazardous waste and 5.23—-123 g TEQ for other industrial waste.

Releases of POPs with wastewater, particularly PCDDs/PCDFs, HCB and PCBs
belong to the least recognised elements of environmental hazards caused by these
substances. This results from lack of regulatory requirements for the measure-
ments of POPs in wastewater. Under these circumstances the assessment of rele-
ases with wastewater has been performed basing on factors published by UNEP.
Such estimates were carried out only for PCDDs/PCDFs and amounted to 1217
mg TEQ for the year 2000.

11
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No sufficient data could be collected to enable the assessment of the total PCB and
HCB release into waters. It can only be assumed that the share of wastewater treat-
ment processes in that emission should amount to over 50% and the production
processes over 15%.

Similar to the case of wastewater, no results of direct measurements of the content
of POPs (PCDDs/PCDFs, HCB and PCBs) released into the environment with wa-
stes (except for PCB in electro-technical equipment in use and discarded) are available.
The volume of dioxin and furan environmental releases with wastes (341.3 g/year)
is comparable with the air emissions of these substances (505.3 g/year).

POPs environmental releases through products occur either in the process of their
use or after they turn into waste. Like in the case of wastewater and waste no suffi-
cient and reliable data on the content of these substances in products and the rate of
their releases were available. Estimated data indicate that this type of releases is not
significant in comparison with air emissions and the releases with waste, being
equal to about 10 780 mg TEQ. It can be assumed that more than 50% of PCB and
HCB releases originate from secondary paper processing, more than 15% from pe-
sticide production and less than 15% from the remaining processes in pulp and
timber industries, PCV production, composting and textile finishing.

Dioxins and furans are released directly into soil as a result of burning dry gras-
slands, stubble fields and straw as well as bush fires. Preliminary inventory of
these releases indicates that this is an insignificant source of dioxin and furan
emissions to the environment (4957 mg TEQ) in comparison with the emission
into the air and with wastes.

Due to lack of reliable data about indicators of emissions to the soil and about the
number of electro-technical installations (transformers, capacitors and energy ca-
bles), which are deposited on scrap yards, and municipal waste landfills and which
are left on-the-spot after their use is discontinued, the assessment of direct PCB
releases into the ground was impossible. Even less information is available in re-
spect of HCB. Possible sources of such pollutant releases into the ground are some
of the industrial waste landfills, pesticide landfills and the deposition from air as
well as rainwater discharged through leaking sewerages.

During the historical period (1961-1990) the pesticide concentrations in surface
waters, not subjected to strong impacts of industrial wastewater discharge and in-
tensive agriculture did not exceed safe levels. However, in waters, heavily polluted
(inrespect to DDT and DMDT) by industrial wastewater, these concentrations were
exceeded. At present, regular measurements of river water pollution by chloroorga-
nic substances are performed at 20 river cross-sections and only in respect to 2
groups of substances controlled by the Stockholm Convention: DDT including its
metabolites (DDE and DDD) and PCBs.

12
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The average value of the DDT total in bottom sediments of the Oder River and the
water reservoir on the Vistula River in Wioctawek exceeded the permitted value for
protected areas and was by 50% lower than the permitted content for agricultural
and forest land, residential, recreation and wasteland areas and 20 times lower than
the acceptable content for industrial and transport areas. The maximum value of the
DDT sum did not exceed the permissible value of 250 ng/g of dry matter.

In spite of the fact that chloroorganic pesticides have not been used in Poland for
many years, they are still, except for mirex, detected in river waters, bottom sedi-
ments and in living organisms. In the bottom sediments of the Wloctawek Rese-
rvoir, the presence of majority of the PCB congeners, dioxins and furans, identi-
fied by WHO as the most toxic, including 2,3,7,8-TCDD dioxins was detected.
The level of toxicity of the analysed sediments, determined by the TEQ value, is
higher than that at the outlet areas of the Oder and the Vistula Rivers, where some
PCB congeners are not detectable in water, but they appear in bottom sediments
and fish organs. Moreover, their concentrations in water are lower in comparison
with the concentrations in the dry matter of bottom sediments, and the latter —
lower than in the fish fat tissue. This clearly indicates the process of accumulation
of these substances primarily in aquatic organisms and successively in bottom
sediments.

Residues of 8 substances, subject to the Stockholm Convention, present in food-
stuffs are characterised by concentrations many times lower than those established
on the basis of health criteria as permissible. An assessment of health effects of 4
substances (PCDDs/PCDFs, PCBs, and HCB) generally present in Poland, based
on food products has been made. The review of the available data in terms of expo-
sure to these substances and the relevant health risk indicates that information on
exposure to dioxins and also to PCB is insufficient, limiting the opportunity of
performing a complete health risk assessment.

Scarce data on dioxin and PCB concentrations in human milk demonstrate a high
level of exposure of breast-fed babies to these chemical compounds. These data
may also indicate that the human exposure in the environment can be the reason for
justified anxiety about the potential health hazards. However, the presently posses-
sed data do not constitute a sufficient basis for full assessment of human exposure
to chemical substances in Poland.

A review of the Polish legislation concerning environmental protection, chemical
substances and wastes revealed that the legal system is generally compliant with the
Stockholm Convention and requires only introduction of a few amendments. The
current Polish legal system does not contain provisions directly concerning POPs,
resulting from the Stockholm Convention implementation plan, for such a plan is
expected to be the output of the GF/POL/01/004 Project. However, it should not be

13
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expected that in result of the development of such plan significant amendments of
the legal regulations would be necessary.

A complete assessment of the efficiency of law regulating POPs issues is currently
not possible because most of the relevant regulations have been in force for quite a
short period. This is particularly valid for the system of integrated environmental
permits but also for regulations concerning chemical substances and preparations.
Executive regulations should also be introduced, including for instance the obliga-
tion of dioxin measurements in stack gases from processes of incineration and co-
incineration of wastes.

The capacity of Polish companies dealing with elimination of outdated plant pro-
tection chemicals and liquidation of pesticide waste by incineration has been inven-
toried and assessed. It is necessary to develop framework guidelines formulating
principles for pesticide landfill clean-up activities. Capacities for decontamination
of discarded PCB-containing installations are available in Poland, though their use
requires introduction of new regulations. Neither facility for thermal destruction of
solid hazardous waste containing chloroorganic substances nor opportunities for
application of other treatment methods for such waste (i.e. deposition in rock salt
excavations) are available. The preliminary review indicates also that no firms pre-
sent on the Polish market have at their disposal POPs treatment technologies alter-
native to combustion methods.

The existing system of environmental funds, which may provide financing of acti-
vities connected with treatment of POPs, is also described in this Report. Also, the
roles and responsibilities of central and voivodship state administration and self-
government bodies in the implementation of the Stockholm Convention objectives
are discussed. The existing authorities and institutions have sufficient competences
to take care of these objectives, though in some instances an extension of the pre-
sent scope of tasks and responsibilities will be required.

Among institutional factors, which may slow down the implementation of the Co-
nvention, shortage of human resources and insufficient qualifications of personnel
should be mentioned. The latter refers to the public administration staff (particular-
ly at the poviat level), expected to participate in the process of issuing permits requ-
ired by the Polish environmental protection regulations and the dramatically gro-
wing scope of responsibilities of environmental protection services at all manage-
ment levels (including the central authorities).

On the other hand, among the factors speeding up the implementation of the Co-
nvention, the privatisation processes of industry, easier transfer of the best available
techniques (BAT) from mother factories in highly developed countries to Poland
and the market factors, which in result of competition on the European market will
stimulate modernisation processes in Polish enterprises.

14
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The Report stresses the need for broadening and strengthening of the existing state
environmental monitoring system by adding measurements, investigations and eva-
luation of the Stockholm Convention POPs emissions to air, water and soil, conduc-
ting dioxin, PCB and HCB emission measurements, pulp bleaching processes, mo-
nitoring of the dioxin content in the air in large urban and industrial agglomerations
and monitoring of the content of these substances in surface waters and the natural
ground. It is also necessary to set the missing standards for the content of dioxins,
furans, PCBs and HCB in some food products and also for the emissions from im-
portant industrial sources.

Another need is the necessity to establish a system to monitor hazards posed by
dioxins, furans, PCBs and HCB to human health including the risk assessment of
such threats and trends of their changes in time and space.

The existing capacity of laboratories is sufficient to conduct measurements and
analyses concerning POPs. However, their activities are restricted to certain selec-
ted compounds and do not comprise the entire set of POPs subject to the Stockholm
Convention. Though, the basic problem is lack of appropriate financial support.

It will be also necessary to introduce an extended scheme of statistical investiga-
tions allowing for a better insight into economic information concerning the sco-
pe of the activities covered by the Convention, specifically data on activities and
conditions of waste incineration, particularly hazardous waste as well as con-
struction of an information system concerning the dioxins, furans, PCBs and HCB
in products.

Because of very low awareness of the Polish public about the harmful influence of
dioxins and PCBs and about the related problems of uncontrolled burning of waste
at households, an extensive public educational programme on proper waste han-
dling and on hazards connected with their burning should be initiated.
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INTRODUCTION

The GF/POL/01/004 Project “Enabling activities to facilitate early action on the
implementation of the Stockholm Convention on Persistent Organic Pollutants
(POPs)” is executed under the Contract No. 2001/369 concluded between the
United Nations Industrial Development Organization (UNIDO) and the Institute
of Environmental Protection (IEP). The Global Environment Facility (GEF) pro-
vides financial resources. The main objective of the Project is to make an invento-
ry of threats connected with the use (at present and in the past) of hazardous sub-
stances covered by the Stockholm Convention and the development of the Natio-
nal Implementation Plan.

Inventory and programming activities have been going on in Poland for some time
in connection with the implementation of the “National Environmental Policy” of
1991, the implementation of the Aarhus Protocol obligations and the approximation
of Polish law with the legislation of the European Union.

This report presents the results of the Inventory Phase of the GF/POL/01/004 Pro-
ject, lasting 7 months (March — December 2002), which, according to the two-year
project implementation plan should be concluded by the development of the “Na-
tional Profile of Persistent Organic Pollutants. Poland”. The report was prepared by
experts on the basis of the results of measurements performed within the framework
of the project, the results of research and inventory activities carried out to date,
available data from measurements and statistics, existing evaluations and informa-
tion, discussions and recommendations developed during the GF/POL/01/004 Pro-
ject Inception Seminar (Warsaw, 21-22 March 2002) and during the workshop of
the Inventory Phase (Warsaw, 2 December 2002) as well as on national expert
reports (Annex 5.B) and international reports (Annex 5.C). Detailed information
is provided by the Technical Reports (Annex 5.A) developed in the course of
project implementation during the Inventory Phase, accessible on Internet Websites
under http://ks.ios.edu.pl.

The structure of this report has been adopted with due regard to the IOMC guideli-
nes (“Preparing a National Profile to Assess the National Infrastructure for Mana-
gement of Chemicals. A Guidance Document”) and the specific situation in Poland,
both in relation to the production structure, the use and the emission of POPs and
the structure of legal regulations, management and supervision system and the eco-
nomic capacity.

The situation in Poland, concerning all the 12 substances covered by the Stockholm
Convention, has been assessed. The following substances or groups of substances
were taken into consideration:

17



NATIONAL POPs PROFILE

Aldrin (CAS No: 309-00-2)

Chlordane (CAS No: 57-74-9)

Dieldrin (CAS No: 60-57-1)

Endrin (CAS No: 72-20-8)

Heptachlor (CAS No: 76-44-8)
Hexachlorobenzene, HCB (CAS No: 118-74-1)
Mirex (CAS No: 2585-85-5)

Toxaphene (CAS No: 8001-35-2)
Polychlorinated biphenyls, PCBs
1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane, DDT (CAS: 50-29-3)
Polychlorinated dibenzo-p-dioxins, PCDDs
Polychlorinated dibenzofurans, PCDFs.



PART I

INVENTORY OF PERSISTENT ORGANIC
POLLUTANTS IN POLAND

1. BASIC INFORMATION ABOUT POLAND

1.1. CONSTITUTIONAL STRUCTURE, OFFICIAL LANGUAGE
AND ADMINISTRATIVE DIVISION

The Republic of Poland is a constitutional republic of a mixed, presidential and
parliamentary model of authority. The legislative authority belongs to the Sejm (lo-
wer Chamber of the Parliament) and the Senate. Joint debate of the Sejm and the
Senate is called the National Assembly. The President and the Council of Ministers
hold the highest executive power. The Government — the Council of Ministers, he-
aded by the President of the Council of Ministers — is responsible for the domestic
and foreign state policy. At the regional level the government administration is re-
presented by the voivodes (governors) and at district level by the starosts (district
heads), within the framework of entrusted tasks. Polish is the official language.

On 1% January 1999 a new, three-level territorial division, was introduced. It consi-
sts of 16 voivodeships (regions), 315 poviats (districts) plus 65 cities with district
rights. The basic 2489 administrative units — gminas (municipalities) — remained
unchanged. They are subdivided into 40057 auxiliary village administrations.

1.2. GEOGRAPHIC, DEMOGRAPHIC AND ECONOMIC DATA

A. Geographic environment of Poland

Poland is situated within the temperate geographical latitudes (49°00°-54°50) of
Central Europe, south from the Baltic Sea. The country’s area, including maritime
internal waters of the Vistula Bay and Szczecin Bay, is 312 685 km?. The surface of
Poland is, in terms of latitude, formed from coastal lowlands in the North, through
hills of the lake districts, vast central lowlands and mountains located in the South
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from which the two largest rivers: Vistula (1047 km) and Oder (854 km) origina-
te. 54% of the territory lies below 150 m above sea level, close to 37% at the level
150-300 metres above sea level. Highlands and mountains (over 300 m above sea
level) cover almost 8% of the country’s territory, out of which the mountains repre-
sent only 0.1% of the Polish territory.

Such a shape of the terrain, with growing altitude from the coast of the Baltic Sea
southwards, presents a significant factor of the formation of climate conditions in
Poland, allowing free exchange of air masses. This is demonstrated by considerable
variety of climate conditions from year to year and the weather changes from day to
day. The average annual air temperature in Poland has a growing tendency (from
7.4°C during 1951-1980 to 8.0°C during 1991-1999). The effect of the shape of
the Polish terrain is most visible in the distribution of precipitation totals. The
average precipitation total is 600 mm, with the lowest rainfall in Central Poland
(approx. 500 mm) and the highest in the mountains (about 1500 mm), higher in
summer than in winter. Variation in the intensity and spatial distribution of annual
precipitation is high.

In terms of water supply Poland belongs to the poorest countries in Europe, having
1800 m? annual water run-off per inhabitant, i.e. three times lower value than the
European average and four times lower than the global average. Large seasonal and
territorial differentiation of water resources may cause seasonal water shortage or
excess of water in many country regions. The capacity of retention reservoirs in
Poland is rather small. Being able to retain just 6% of the total annual water run-off,
they do not ensure protection against drought or flood.

During recent years the water intake for household and industrial purposes has decli-
ned markedly. The average intake during 1995-1999 was by as much as 21% lower
than in 1988, resulting mainly from reduced water consumption by the industry

Table 1.1. Total area of Poland according to types of land use

Land area in specific years
Type of land use 1988 1990 2000
[1000 ha] | [%] | [1000 ha] | [%] | [1000 ha] | [%]
Farmland 18 835| 60.2 18 784 | 60.1 18537 59.3
Forests and woods 8864 | 284 8884 | 28.4 9094 | 29.1
Waters 823| 2.6 826 2.6 833 | 2.7
Mines 42| 0.1 42| 0.1 38| 0.1
Transport areas 986 3.2 989 3.2 959| 3.1
Residential areas 9321 3.0 9521 3.1 1050 34
Waste land 500 1.6 504 1.6 499 1.6
Other 286 0.9 288 0.9 2591 0.7
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(responsible for 70% of the total water consumption), but also from water saving by
households and agriculture. Over 83% of the water used originates from surface
water resources, 15% from underground water and 2% from mining activities.

Farming and forestry are the dominating forms of land use in Poland, covering
almost 89% of the country’s territory. Most of the farmland area, close to 88%, is
arable land and the remaining 12% is grassland. The area of farmland is systemati-
cally declining, primarily to the advantage of forestry, residential areas, idle land
and communication trails.

B. Social situation

Population. Since mid eighties the rate of population growth in Poland has been
decreasing. During 1989—1999 the population of Poland increased by 782 thousand,
reaching 38667 thousand at the end of 1998, but the trend of decreasing birth rate,
observed earlier, went dramatically further down from 4.8%o to 0.5%o. In 1999, for
the first time since the World War 2, a negative population growth was recorded,
due to the fact that the birth rate attained 0.0%o0 (600 persons), and the balance of
emigration was minus 14000. In the following years the population number was
decreasing reaching at the end of 2000 a total of 38644 thousand.

The population age structure is changing unfavourably. Declining number of births
causes a drastic reduction in the share of population of pre-working age in the total
population (from 29.8% in 1989 to 24.1% in 2000), with parallel growth of the
production and post-production age population shares (from 57.6% in 1989 to 61.2
in 2000, and from 12.6 in 1989 to 14.7 in 2000, respectively). The share of urban
population stabilized during the nineties at 61.8%. There were 880 towns and cities
in 2000, among which 19 cities had more than 200 thousand dwellers. The popula-
tion of Warsaw, the capital and the largest Polish city, was 1.6 million inhabitants.

The average population density is 124 people per 1 km?, though in the most densely
populated Silesian Voivodeship 396 people live on 1 km?. The north-eastern re-
gions — Podlaskie and Warminsko-Mazurskie, with 61 people/km? are the least po-
pulated in Poland.

Unemployment. Significant changes on the employment market took place during

the transformation of the Polish economy (1990-2000). Three specific periods of

these changes can be distinguished:

® The period of economic changes during 1990-1993 was marked by significant
decrease in demand for labour by as much as 2628 thousand people and an incre-
ase in the number of unemployed; this trend was slowed down only in 1994;

® The years 1994-1997 was a period of fast economic development with 6.8%
annual GDP growth; the situation on the employment market was gradually im-
proving as a result of good economic opportunities, slow down in restructuring
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Table 1.2. Number of the registered unemployed persons and the unemployment rate

Years 1990 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
Unemployed 1126.1 | 2628.8 | 2359.5 | 1826.4 | 1831.4 | 2349.8 | 2702.6
[thousands]
ﬁzt]e‘)f‘memploymem 65 | 149 | 132 | 103 | 104 | 13.1 | 15.0

of economy and decrease of illegal employment; the number of employed grew
by 1180 thousand and the unemployment rate decreased to 10.3%;

® Since 1998 the number of unemployed has been growing, the rate of unemploy-
ment went up to 18% in 2002, as a result of slow down in economic growth and
acceleration of reconstruction processes of some industrial branches, as well as
a significant reduction in production volume, trade and service activities, caused
by unfavourable situation on world markets; in addition an increased flow of
graduates, in connection with the demographic tide entering the labour market,
made the situation even worse.

C. Economic situation

The process of deep social and economic transformation started in 1989 aimed at
the change of fundamental ownership relationships, implementation of active anti-
monopoly policies, liberation of prices and attaining price structures compatible
with the prices on world markets, opening the economy, setting up the capital mar-
ket and opening the country to foreign investment capital. During the first two years
of transformation (1990-1991) a transitory breakdown of the Polish economy took
place. A break-through of this recession came in 1992, when an improvement of
market condition began leading to gradual strengthening of reconstruction proces-
ses. The highest development rate was achieved by the Polish economy in 1995 and
retained at this level for the next two years. It still remains positive, though the pace
of growth has fallen since 1997.

Gross National Product. Since 1994 the pace of the GNP growth was high, re-
aching the 7% top level in 1995. The following years were also favourable with 6%
and 6.8% increase in 1996 and 1997, respectively, mainly as a result of an increase
in both, domestic consumption and investment market demands. Economic deve-
lopment was stimulated additionally during that period by an increase of the em-
ployment rate linked to improved labour efficiency, significant slow down of infla-
tion growth and revival of international trade under progressing turnover liberation
conditions. After 1997 the annual GNP went gradually down from 4.8% in 1998 to
4.1% in 2000 as a result of reduced demand on the internal and global markets.
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Table 1.3. Generation structure of GNP during 1995-2000

GNP structure in current prices in years [%]
1995 1997 1998 1999 2000

Gross added value

Total 87.1 87.4 87.6 87.2 87.8
Agriculture, hunting and forestry 6.0 4.8 4.1 34 33
Egllﬁrylgtf’tal’ 276 | 257 | 242 | 236 | 234
e Underground and placer mining 3.6 3.1 2.5 2.3 2.4
e Manufacturing 20.6 19.6 18,9 18.3 18.1
e Supply of energy, gas and water 34 3.0 2.8 3.0 2.9
Building industry 6.3 6.9 7.6 7.6 7.3

Services total,

. . 47.2 50.0 51.7 52.6 53.8
including:

e Trade and repair 17.4 18.4 18.1 18.2 18.3

Source: GUS — Central Statistical Office.

Agriculture. The majority of Polish farming retained traditional patterns, charac-
terised by diversified and extensive production. Over 40% of individual farms are
running mixed production without any specific specialization, crop production
prevails in 33% of farms and animal production and breeding is the main branch
in 20% of farms. The share of agriculture, hunting and forestry in the GNP gene-
ration amounts to 3.3% in the year 2000. The structure of agricultural commodity
production in 2000 by specific products (data from GUS — Central Statistical Office)
is as follows:

1. Crop production total of 39%, including:

® cereals 11.7%,
® cash crops 7.4%,
® potatoes 3.0%,
® vegetables 7.7%,
e fruits 7.8%.

2. Animal production total of 61%, including:
® beefcattle 5.1%,
® porker pigs 23.5%,
® milk 17.8%,
® eggs 4.4%.
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Table 1.4. Individual farms according to acreage categories

Specification Years

1990 | 1995 | 1998 | 2000
Farms in thousands 2138 2048 1989 | 1881
Percentage of farms having an acreage of [ha]:
e 1.01 — 1.99 17.7 20.9 22.6 23.8
e 2.00 — 4.99 35.1 33.7 34.0 32.6
e 5.00 - 6.99 14.9 13.4 12.4 11.4
e 7.00 - 9.99 14.9 13.3 12.3 12.4
e 10.00—-14.99 11.3 10.7 10.2 9.9
e 15.00 and more 6.1 8.0 8.5 9.9
Average total farm acreage [ha]: 7.1 7.6 8.5 8.0
of which arable land [ha]: 6.3 6.7 6.9 7.2

Source: GUS — Central Statistical Office.

Vast majority of Polish farms are small in size. The average acreage of agricultural
land in family farms was 7.2 ha in 2000, though the majority belonged to the 1-5 ha
category, while the share of large farms, over 50 ha, was only 0.7%. During the last
decade a significant change in the ownership structure of arable land has occurred
in favour of the already dominating individual farms, which had 83.9% of the farm-
land at disposal in the year 2000.

The individual farms manufacture 86% of the total commodity production. Within
the latter, animal production is prevailing with pig, cattle and poultry production.
The basic crops are cereals, potatoes and cash crops, which constituted 86.6% of
the total sowing area in 2000.

Application of mineral fertilisers has been drastically reduced. During the period
of the greatest reduction (1991/1992) the mineral compounds used in fertilisers
constituted only 32% of the rate of 1988/1989, of which 41% were nitrogen ferti-
lisers. In the year 2000, the fertilisation intensity was still as much as two times
lower than in 1988.

Application of plant protection chemicals (pesticides) was of a similar character.
This was linked mainly to the dissolution of large-scale state farms, which used the
largest share of herbicides and pesticides. Their use was stabilised by the end of the
nineties somewhat below 9000 tonnes of active substances in the whole agriculture,
and about 60 kg of active substances per 100 ha of arable land. Herbicides constitu-
te the majority among the used plant protection chemicals. Pesticides, fungicides
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Table 1.5. Supply of active pesticides for agricultural application

Y
Active pesticide substances oA
1990 | 1995 | 1996 | 1997 |1998 |1999 |2000
Total [tonnes] 7548 | 6962 | 9420 | 9501 | 8699 | 8469 | 8848
Per 100 ha of arable land [kg] 515 | 478 | 663 | 663 | 60.5 | 58.8 | 61.7

Source: GUS — Central Statistical Office.

and seed treatment preparations represent some 50% of the used herbicides. Pestici-
des containing active substances covered by the Stockholm Convention are not used
in Poland.

Industry. The basic source of economic growth remains the industry, despite the
23.4% reduction of its share in the GNP generation. After a considerable fall in
1990 the industrial sold production was growing, attaining the highest level in 1994
exceeding by 12.2% the previous year’s ceiling. In 1995-1999 the average annual
growth of industrial sold production was 7.6%.

The private sector, with 70% of the total production sold, begins to play an impor-
tant role, though in 1995 its contribution was just about 47%. The number of private
industrial enterprises, particularly small and medium sized, has been growing very
fast. In accordance with the adopted strategy, the privatisation process concerning
basic branches of economic infrastructure, such as energy, gas and mining industry,
will continue.

Transition towards market economy forced transformations and changes in the Po-
lish industry. The share of underground and placer mining declined to the benefit of
the processing industry. In a number of industrial sectors far-going restructuring
took place resulting in a shut down of a number of facilities and different types of
production. This affected specifically: ferrous metallurgy, coke making, coal mi-
ning and the chemical industry.

Table 1.6. Structure of industrial enterprises in terms of number of employees
(as 0f 31.12.1999)

] Enterprises
Particulars -
micro small average large
Number of enterprises 198 629 36 650 6276 1791
Number of employees 1-9 10-49 50 -249 above 250

Source: GUS — Central Statistical Office.
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Table 1.7. Industrial sold production according to branches and ownership sectors

Total Sector

Branches Years| [billion Public Private
PLN] [billion [billion

PLN] PLN]

Grand total 1995 244.5 129.6 114.9
1997 359.0 128.3 230.7

1998 390.0 120.0 270.0

1999 427.0 127.5 299.5

2000 503.0 140.5 362.5

Underground and placer mining 1995 19.5 19.0 0.5
1997 26.0 24.5 1.5

1998 24.0 22.0 2.0

1999 25.0 22.5 2.5

2000 27.0 19.5 7.5

Processing industry 1995 200.6 86.6 114.0
1997 300.0 71.8 228.2

1998 330.0 64.0 266.0

1999 359.0 64.0 295.0

2000 427.0 75.0 352.5

Production and supply of electric energy, | 1995 24.74 24.0 0.4
gas and water 1997 | 33.0 320 1.0
1998 36.0 34.0 2.0

1999 43.0 41.0 2.0

2000 49.0 46.0 3.0

Source: GUS — Central Statistical Office.

The total value of the sold production in 2000 was 503 billion PLN in current pri-
ces. This amount includes the underground and placer mining (27 billion PLN),
processing industry (427 billion PLN) as well as production and supply of electric
energy, gas and water (49 billion PLN). The highest concentration of industry is
found in the Mazowieckie, Slaskie, Wielkopolskie, Dolnoslaskie, Matopolskie and

L.odzkie Voivodeships.

In terms of production and employment value in industrial enterprises the domina-
ting industries are: food industry, machines and installations, metal products, pro-
ducts of non-metallic raw materials, chemical products (including the rubber and

plastics industry and power generation and supply).
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Table 1.8. Main industrial branches, employment and production value (includes enterpri-
ses with over 50 staff members)

Average .
Production
. Number employee
Type of production . value
of enterprises numbers [billion PLN]
[thousands]

Food products 1748 320.2 66.8
Textile industry 368 79.1 6.7
Timber and timber products 422 73.9 10.1
Paper pulp and paper 165 29.0 8.5
Chemical products 297 100.1 25.6
Rubber and plastic products 506 72.0 12.5
Products of non-metallic raw materials 516 111.4 16.3
Metals 181 93.4 224
Metallic products 738 114.3 13.9
Machines and installations 846 180.8 17.2
Motor vehicles 242 87.2 29.9
Underground and placer mining 165 234.6 26.2
Production and supply of energy, gas, 576 2229 435
steam and hot water
Total 9430 22719 395.9

Source: GUS Statistical Yearbook. Industry 2001.

1.3. CENTRAL AND REGIONAL ENVIRONMENTAL
AUTHORITIES

Environmental protection constitutes one of the constitutional tasks of the state as
well as the right and responsibility of the citizens. The fundamental law (Constitu-
tion of the Republic of Poland dated 1997) states: “The Republic of Poland (...)
shall ensure the protection of the natural environment pursuant to the principles of
sustainable development” and “Public authorities shall pursue policies ensuring
the ecological security of current and future generations”.

The chief state administration authority supervising and co-ordinating environmen-
tal protection activities is the Minister of the Environment, who fulfils his functions
using the executing body — the Ministry of the Environment. Basic tasks and com-
petences of the Minister of the Environment include development of proposals for
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state policies (and strategies) concerning environmental protection, initiation of le-
gislation and implementation of the adopted policies and enacted laws.

The National Environmental Policy adopted in 1991 and updated periodically toge-
ther with adequate Action Plans are fundamental for the Polish environmental pro-
tection policy. The National Environmental Policy defines in particular the objecti-
ves of environmental protection, its priorities, types and time schedules for the im-
plementation of activities planned and the resources necessary to achieve the esta-
blished goals. At present, the second National Environmental Policy is being imple-
mented. Simultaneously, activities are under way to obtain the Parliament’s appro-
val of the new policy for the period 2003—2006 adopted by the Council of Ministers
in December 2002.

Environmental management is based on an extensive and systematically updated
system of laws. The following acts are the most important new or amended laws:
Environmental Protection Law, Spatial Planning Law, Law on Environmental Pro-
tection Inspection, Forestry Law, Nature Protection Law, Agriculture and Forest
Land Protection Law, Law on Maintaining Order and Cleanliness in Gminas, Law
on Fertilisers and Fertilisation, Geological and Mining Law, Water Law, Waste Law,
Law on Packaging and Packaging Waste, Law on Chemical Substances and Prepa-
rations and the Cultivated Plants Protection Law. All these laws take into practical
consideration the legislations of the European Union, in connection with the future
EU membership of Poland.

The existing legal regulations include penal responsibility for violation of law and
infringement against the environment. One of the significant sanctions for striking
abuse of environmental protection principles is the possibility of shutting down
production activities of an economic entity violating these principles.

Financial resources such as monetary charges and fines for the use of the environ-
ment and its pollution are collected into the environmental funds at different levels:
gmina, poviat, Voivodeship and the National Fund for Environmental Protection
and Water Management. These resources are among the major means for financing
environmental development projects of national or regional priority.

Ministers responsible for specific sectors are also responsible for ensuring condi-
tions necessary to implement environmental protection regulations (see Chapter 8).

At all levels of state administrative division (see item 1.1) there are general respon-
sibilities for environmental protection as well as a certain degree of budgetary fre-
edom (supported additionally at each level by the resources of environmental pro-
tection and water management funds).

The voivode is the regional state administration authority responsible for environ-
mental protection. He executes his duties through the divisions of environmental
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protection. The basic tasks and competences of the Voivodeship environmental pro-

tection divisions are:

® [ssuing administrative decisions permitting the use of environmental resources
and determining terms of such use in respect of activities which potentially may
exert significant environmental impacts (as well as installations running within
the site of facilities regarded as such activities);

® Prescribing additional requirements on specific areas and establishing areas of
restricted use for activities which potentially may exert significant environmen-
tal impacts;

® Maintaining databases, among others on: types, quantities and sites of presence
of substances representing a particular environmental threat (based on informa-
tion from entities, chiefs of gminas, mayors and city presidents) and on type and
scale of use of the environment;

® Performing control activities;

® Preventing environmental threats in extraordinary situation.

Voivodes are in charge of the comprehensive governmental administration bodies
(particularly police and fire brigades as well as environmental protection inspec-
tion, sanitary inspection and others). The voivode has considerable management,
regulation and control competences, but has no freedom in creating policies, since,
as a representative of the government, he has the task to secure the national interest
versus local self-governments.

At the territorial level, within the Voivodeship, poviat or other organisational and
spatial systems, bodies of non-comprehensive governmental administration are func-
tioning (among others customs offices, statistical offices, state forest administra-
tion, maritime offices, water management authorities).

The Polish self-government authorities are:

© Gmina councils, poviat councils, voivodeship sejmik (diet) — as local legislative
authorities,

© Chief (wojt), mayor (burmistrz) or president of gmina, poviat managing board
and district head (starosta), voivodeship managing board and the voivodeship
marshal (marszatek wojewodztwa) — as executive authorities.

According to the Environmental Protection Law the Voivodeship marshal, sta-
rosta and wojt, mayor or president of a city are in charge, in accordance to their
responsibilities, of compliance and enforcement of environmental protection
regulations.

The Voivodeship self-government authorities determine the strategy of Voivode-
ship development, decide on the Voivodeship sustainable development and envi-
ronmental protection programme and the programmes for implementation of extra-
local public goals as well as governmental tasks included in the register of the
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voivode. Practically they have no management, regulating nor controlling power
what-so-ever, but have considerable influence on the Voivodeship Fund for Envi-
ronmental Protection and Water Management, being in charge of resources required
for the implementation of environmental protection projects.

At the poviat level the starosta is the environmental protection authority responsi-
ble, among others, for:

® Issuing decisions granting integrated permits, permits to release gases or dust
into the air, permits to discharge wastewater into water or ground and permits to
generate solid waste, including hazardous waste;

Issuing decisions obliging to: prepare an environmental impact assessment re-
port for the proposed project, which may exert a significant impact on the
environment, prepare and submit the environmental audit report on installa-
tions, restrict the negative environmental impact or its threats, restore the state
of the environment to its proper shape, perform periodical measurements of
emission and present the results obtained and issue requirements for land recla-
mation procedure;

Maintaining a register concerning information: on areas where the soil quality
standards have been violated, with particular attention to such areas which are
supposed to be cleaned up by the starosta and about the generated solid waste
and methods of their management;

@ Implementation of the poviat environmental protection programme.

The basic competences of gminas are primarily concerned with issuing permits to
implement capital development projects (decisions on building and site arrange-
ment conditions) as well as nature conservation and solid waste management.

Gminas have considerable freedom in shaping their ecological type of development
through adequate entries in the local plan of spatial management. The only rema-
ining limits to that freedom are: (1) the necessity of securing financial resources and
(2) the need to ensure, that such ideas are included in the governmental action plan
negotiated with the voivode and the action plan of the Voivodeship self-government
negotiated with the marshal, as activities supporting extra-local public objectives.

The fundamental responsibility and decisions concerning specific activities aimed
at environmental protection are assigned to the economic entities and local self-
governments, having the ultimate say and disposing of financial resources both from
their own sources and obtained from environmental funds.
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2. PRODUCTION, EXPORT, IMPORT AND USE
OF PERSISTENT ORGANIC POLLUTANTS

2.1. PAST PRODUCTION, EXPORT, IMPORT AND USE OF POPs
2.1.1. Introductory information

Substances covered by the provisions of the Stockholm Convention are subdivided

into two main groups as follows:

® Substances produced intentionally by the industry; this group includes: aldrin,
chlordane, DDT, dieldrin, endrin, heptachlor, hexachlorobenzene (HCB), toxa-
phene, mirex and polychlorinated biphenyls (PCBs);

® Substances generated unintentionally, which include polychlorinated dibenzo-
p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), polychlorinated
biphenyls (PCBs) and hexachlorobenzene (HCB).

Hexachlorobenzene is present in both of the above mentioned groups as a pestici-
de, as a chemical intermediate and as a substance found in products of combu-
stion processes, accompanying PCDDs, PCDFs and PCBs released during such
processes.

Polychlorinated biphenyls appear in two different types: as mixtures intentionally
produced by the industry and used for insulating purposes in electro-technical ap-
pliances and as pollutants, in products of combustion processes and accompanying
PCDDs, PCDFs and HCB present in such products.

It must be added that PCDDs, PCDFs and PCBs may, in varying proportions, be
present in chlorination products manufactured intentionally. They may also appear
in the pesticides mentioned above, including hexachlorobenzene, and, apart from
pesticides, also in PCBs.

Two basic terms are used in this report in relation to pesticides and also polychlori-
nated biphenyls in respect of forms of their appearance in the process production
and market turnover — the term “substance” and the term “preparation” (definitions
—see Annex 1).

POPs found in Poland originated from four basic sources:

® From domestic production of chemical substances,

® From importation of substances not produced within the country,

® From domestic production of preparations (final forms) of pesticides,

® From importation of preparations (final forms) of plant protection chemicals
(pesticides).
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Substances, subject to the Stockholm Convention, were produced in Poland by five
enterprises. Pesticides were manufactured by the Chemical Works AZOT in Ja-
worzno, Organic Industries ROKITA in Brzeg Dolny and the Chemical Works
GAMRAT in Jasto (small amounts of DDT-containing preparation). The Nitrogen
Works in Tarnow-Moscice and the ERG Works in Zabkowice Bedzinskie produced
polychlorinated biphenyls. Hexachlorobenzene, as an intermediate, occurred in the
ANWIL in Wloctawek and as a waste product or a product contaminant in the Che-
mical Works ORGANIKA in Sarzyna, Organic Industries ROKITA in Brzeg Dolny
and in the Nitrogen Works in Tarnéw-Moscice.

2.1.2. Domestic production and export of active pesticides

DDT (1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane. The basic active substan-
ce, produced in Poland for many years, classified as a pesticide, was DDT, distribu-
ted under the name of Azotoks.

Since 1972 the entry Azotoks in the Statistical Yearbook, has been presented as
“DDT and analogues”. In this case the DMDT (1,1,1-trichloro-2,2-bis(methoxy-
phenyl)ethane) was regarded as an analogue of DDT (1,1, 1-trichloro-2,2-bis(4-chlo-
rophenyl)ethane) marketed under the name of Metoksychlor. The definition of
DMDT, as an analogue of DDT, apparently originated from the fact that production
processes of both compounds are very similar. The difference is that one of the
basic raw materials for DDT production was the monochlorobenzene, which in case
of DMDT was replaced by the metoxybenzene (brand name Anizol). In this connec-
tion, attention should be drawn to the fact, that DMDT is not among the substances
included in the Stockholm Convention. Introduction of DMDT production in Po-
land enabled the reduction of the content of DDT in plant protection preparations
applied in agriculture, forestry and households.

Table 2.1 illustrates the volume of Azotoks concentrate production, and since 1972
the production of DDT and analogues (calculated as 100%).

Statistical yearbooks and bulletins of the chemical industry do not provide data
concerning the volume of exported DDT concentrate nor pesticide production ba-
sed on DDT. It is merely known that the volume of export was considerable and
directed to the Asian countries. The size of export may be quite accurately defined
for the years 1976 and 1977, because the permitted use of preparations containing
DDT ceased in 1975. If so, then the entire amount of DDT would have been expor-
ted in the form of concentrated or ready-to-use pesticides. Hence, it would been 678
tonnes in 1976 and 2270 tonnes in 1977 (calculated as pure substance).

Another method of determining the volume of DDT concentrate export is to ack-
nowledge the volume of export as the difference between the DDT production and
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Table 2.1. Production of DDT in Poland during 1949-1977

Year Production [tonnes] Year Production [tonnes]
1949 35.0 1964 3845.0
1950 146.6 1965 4407.0
1951 221.0 1966 4378.0
1952 343.0 1967 4479.0
1953 803.0 1968 3729.0
1954 1118.0 1969 3487.0
1955 1493.0 1970 3805.0
1956 1648.0 1971 3485.0
1957 2108.7 1972 (3377.0) 3977.0
1958 2470.7 1973 (2318.0) 2918.0
1960 3142.0 1974 (2855.0) 3455.0
1961 3754.7 1975 (2755.0) 3355.0
1962 3686.0 1976 (1678.0) 3278.0
1963 3322.0 1977 (2270.0) 2870.0

* For 1972—1978 the volume of DDT production (in brackets) was reduced by the volume of Metok-
sychlor production.

its use for production of preparations, assuming that only the concentrate was expor-
ted. This difference for the years of maximum DDT production varies from 1000 to
1500 tonnes/year. However, these data may be charged by a considerable error, for
the Statistical Yearbooks of the Chemical Industry and the Statistical Bulletins of
the Ministry of Chemical Industry do not provide information on the methodology
applied for preparation and processing of statistical data concerning the production
and use of pesticides.

Therefore, we may only be sure of the total volume of DDT concentrate produc-
tion. It amounted to 75759.7 tonnes of DDT concentrate calculated as 100% sub-
stance during the period 1949—-1978.

Toxaphene. Toxaphene is a mixture of compounds produced in the process of chlo-
rination of terpene and camphene. In both cases toxaphene represents a mixture of
substances containing various concentrations of chlorine, and with reference to chlo-
rination of terpene, also a mixture of chlorine derivatives of different terpenes.

According to the Statistical Yearbooks of the Chemical Industry the chlorinated
terpenes were produced under the name Terpentol in 1961 and 1962. This production
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can be regarded as experimental manufacturing, since the output in 1961 was 25
tonnes and only 15 tonnes in 1962. The product of terpene chlorination was subse-
quently processed into a preparation called Liquid Terpentol. It contained 60% of
chlorinated terpenes. Forty tonnes of chlorinated terpenes (toxaphene) were produ-
ced in total.

The Chemical Works in Jaworzno used to produce a preparation based on toxaphe-
ne, but representing the chlorinated camphene. The Statistical Yearbook of the Che-
mical Industry, however, does not mention the fact that chlorinated camphene was
produced. This may suggest that it was produced with the use of imported toxaphe-
ne or an error occurred in course of registration while in reality Terpentol origina-
ting from the ROKITA works was processed into the ready-to-use form.

Polychlorinated biphenyls (PCBs). Polychlorinated biphenyls were produced by

two industrial enterprises:

® During 1971-1976 by Nitrogen Works in Tarnow-Moscice under the commer-
cial name of Tarnol or Chlorowany Bifenyl as a mixture containing 40% of chlo-
rine in a single molecule. The properties of Tarnol were close to such products of
foreign companies as: Aroclor 1248, Clophen A40, Phenoclor DP-4, Fenchlor
42 and Kanechlor 400. The total production of Tarnol amounted to 679 tonnes.
The major part of the Tarnol composition represented trichlorobiphenyls, tho-
ugh this product contained also bi-, tetra-, and pentachlorobiphenyls;

® The ERG Works in Zabkowice Bedzinskie under the commercial name Chloro-
fen. Main compounds of Chlorofen were the derivatives of biphenyl, containing
from five to nine atoms of carbon per PCB molecule. It was used in coal mining,
presumably as a fireproof hydraulic fluid. However, no information is available
about the volume of PCB production by the ERG Works.

Aldrin, dieldrin and hexachlorobenzene (HCB). The Polish chemical industry
enterprises conducted experiments aimed at possible introduction of industrial ma-
nufacturing of aldrin, dieldrin and hexachlorobenzene, though the actual produc-
tion of these substances has never been launched. HCB emerged, however, in the
chemical industry as an intermediate product during the process of manufacturing
vinyl chloride and solvents in a hermetic system on a restricted area, and as such
was not subject to inventory. Moreover, HCB was found as an unintentional pollu-
tant in production processes of the following substances: chlorobenzene, penta-
chlorophenol, MCPA, 2,4-D, chloroorganic solvents, experimental production of
2,4,5-T and also in copper production processes.

2.1.3. Domestic production and import of pesticide preparations

POPs were marketed under the form of chemical preparations composed of chemi-
cal substances covered now by the Stockholm Convention.
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Issues concerning the admission of pesticides for marketing and use in Poland
were legally regulated by the “Law on Plant Protection Against Diseases, Pests
and Weeds” published for the first time in the Dziennik Ustaw No. 10, item 55, of
1961 (Official Journal of Laws of the Republic of Poland, see: Annex 1). At that
time, this act was not prohibiting production and use of chloroorganic compo-
unds, presently included in the POPs group. Thanks to that act and the publication
of annual announcements on lists of chemicals of plant protection admitted to
commercial turnover for the given year by the Official Gazette of the Ministry of
Agriculture, the establishment of the type of chemical plant protection substances
imported as well as of the type of biologically active substances they contained,
was possible.

Domestic production of pesticide compounds. As mentioned above, the produc-
tion of pesticides covered by the Stockholm Convention continued in Poland from
1948 until 1978. The list of commercial names of preparations produced is presen-
ted in Table 2.2.

Table 2.2. reflects the content of POPs in specific preparations with sufficient
accuracy. Unfortunately, apart from preparations containing DDT and “Terpen-
tol”, no other data on the volume of these preparations released into the environ-
ment are available.

The structure of production of pesticides, containing DDT was quite well developed
in Poland. The Statistical Yearbooks published it until 1970. Since 1971 the Statistical
Bulletins of the Ministry of Chemical Industry informed about the pesticides jointly,
without indicating the purpose of their use. Table 2.3. illustrates, as an example, the
structure of DDT-containing pesticides produced during the years 1965-1970.

No sufficient information is available on the use of chloroorganic pesticides. It is
known that 3257 tonnes of DDT were used in Poland in 1961 and 1081 tonnes in
1964. These values are comprised within the amounts of DDT produced at that time
domestically: 3754.7 tonnes and 3845.0 tonnes, respectively. If the above figures,
reflecting the use of DDT, are correct it would mean that the volume of DDT export
was high and exceeding as much as 3000 tonnes per year.

Aldrin was used in very small quantities: 19.2—10.5 tonnes only in 1962. It was
admitted for use and imported.

It is also known, that in 1965 as much as 91 out of 190 preparations (about 50%)
were chloroorganic compounds. During the following years this quantity was decli-
ning and reached only 20% in 1994. Unfortunately, this information cannot be di-
rectly related to POPs because preparations such as for instance, MCPA and 2,4-D,
which also are chloroorganic compounds, are still being used. Dtermination of their
share in the group of chloroorganic compounds is practically impossible.
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Table 2.2. List of domestic pesticide preparations admitted for use and the content of decla-
red share of active substances

Name of preparation (original) ‘ Producer % of active substance
DDT
Azotox powder 5 (Azotoks pylisty 5) Ch.W. AZOT |5% DDT; 0.1% y-HCH
Azotox liquid 10 (Azotoks ptynny 10 Ch.W. AZOT [10% DDT

Azotox liquid 30 (4zotoks ptynny 30) Ch.W. AZOT |33% DDT
Azotox liquid 40 (Azotoks plynny 40) Ch.W. AZOT |40% DDT

Azotox 50 for suspensions o
(Azotoks 50 do zawiesin) Ch.W. AZOT 150% DDT

Azotox liquid 25 (Azotoks phymny 25) | Ch.W.GAMRAT |25% DDT
Azotox powder active
(Azotoks pylisty aktywny)

Ch.W. AZOT |5% DDT; y-HCH; DMDT

Ditox (Ditoks) Ch.W. AZOT |5% DDT; 0.3% y-HCH

Ditox L (Ditoks L) Ch.W. AZOT |4.7% DDT; 0.3% y-HCH

Ditox 30 (Ditoks 30) Ch.W. AZOT |18% DDT; 2% y-HCH

Fumatox DG (Fumatoks DG) Ch.W. AZOT |30% DDT; 3% y-HCH

Kornikol Ch.W. AZOT |2% DDT; 7% HCH; 2% DNOC
Lasochron Ch.W. AZOT |10% DMDT; 7% DDT; 10% HCH
Mglawik 10 Ch.W. AZOT |8% DDT; 5% y-HCH

Mglawik 15 Ch.W. AZOT [10% DDT; 2% y-HCH

Tritox powder (Tritoks pylisty) Ch.W. AZOT |1.5% DDT; 0.5% HCH; 2% DMDT

Tritox liquid 30 (Tritoks pltynny 30) Ch.W. AZOT |10% DDT; 5% y-HCH; 14% DMDT
Tritox liquid for suspensions Ch.W. AZOT |45% DDT; 2% y-HCH; 3% DMDT
(Tritoks plynny do zawiesin)

Tritox powder (Tritoks pylisty) Ch.W. AZOT |1.5% DDT; 0.5%HCH; 2% DMDT
Tritox liquid 30 (Tritoks ptynny 30) Ch.W. AZOT |10% DDT; 5% HCH; 14% DMDT
Tritox liquid for suspensions
(Tritoks plynny do zawiesin)
Preparations based on DDT were gradually withdrawn from use since 1972. Lasochron
(for forest protection), used longest, was allowed for the last time for sale in 1975.

Ch.W. AZOT |45% DDT; 2% y-HCH; 3% DMDT

DIELDRIN
Dieldrin mixture | Ch.W. AZOT |2.7% pure dieldrin
Preparations containing dieldrin have been withdrawn from turnover after 1975.
HCB
Snieciotoks 40 | Ch.W. AZOT |4()% hexachlorobenzen

The Snieciotoks preparation was admitted for the turnover for the last time in 1978
with a footnote “until exhaustion of stocks”.

TOXAPHENE
Kamfochlor Ch.W. AZOT [10% chlorinated camphene
Liquid Terpentol o .
(Terpentol plynny) ROKITA 60% chlorinated terpenes

Liquid Terpentol was admitted for turnover for the last time in 1970, and Kamfochlor in 1971.
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Table 2.3. Production structure of preparations containing DDT during 1965-1970 [tonnes]

Years
1965 | 1966 | 1967 | 1968 | 1969 | 1970

Name of preparation (original)

0
Azotox powder 5% 4061 | 2084 [15793| 1163 | 715 | 578

(Azotoks pylisty 5%)
Azotox liquid 25%

1 1 2 1051 | 2 1
(Azotoks plynny 25%) 50 | 317 | 826 05 30 | 50
Azotox suspension 50%

4 2 2 2 2 24

(Azotoks zawiesinowy 50%) 347 > 83 89 93 3
Ditox (Ditoks) 53 637(58345(40343 |21 113|34 123|27 735
Tritox powder (Tritoks pylisty) 5721 | 3777 | 3953 | 3417 | 3493 | 6542

Tritox liquid 30% (Tritoks ptynny 30%) 935 | 976 | 1240 | 1157 | 2287 | 2996
Tritox suspension (7ritoks zawiesinowy) 45 197 | 255 | 348 | 787 | 272
Mgtawik 355 | 592 | 677 | 723 | 750 | 334

As it can be concluded from data presented in the above tables, from among sub-
stances subject to the Stockholm Convention, the following were used as active
substances by the Polish chemical industries for the production of pesticides:
DDT,
Dieldrin,
Hexachlorobenzene, and

Toxaphene.

Dieldrin and hexachlorobenzene were not produced by the enterprises of the Polish
chemical industry. Dieldrin was presumably imported in the form of a 90% concen-
trate and processed into a commercial dieldrin mixture containing 2.7% of pure
dieldrin.

Preparations, covered by the Stockholm Convention, such as aldrin, chlordane, en-
drin, heptachlor and mirex were not applied by the Polish industries for pesticide
production. The latter was applied in negligible amounts in experimental activities
on plant protection chemicals.

Preparations, containing POPs covered by the Stockholm Convention were produced
only by three Polish chemical industries: Chemical Works AZOT in Jaworzno, Che-
mical Works GAMRAT in Jasto and the Organic Industries ROKITA in Brzeg Dolny.

However, two preparations subject to the Stockholm Convention were produced
and processed in Poland:
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® DDT produced by the AZOT works in Jaworzno under the name of Azotoks,

® Toxaphene produced by the ROKITA works as chlorinated terpene and by the
AZOT works as chlorinated camphene. However, no records are found in stati-
stical yearbooks for the production of chlorinated camphene. It can be then assu-
med that further processing of imported, more concentrated, camphene prepara-
tions into another product took place.

Import of pesticide preparations. Pesticide preparations were imported in the years
1961-1978 from European countries such as Austria, Denmark, the Netherlands,
Yugoslavia, GDR, FRG, Switzerland and the United Kingdom. Detailed informa-
tion concerning that import is presented in Table 2.4.

As Table 2.4 proves, there was no import of preparations containing chlordane,
hexachlorobenzene or mirex, subject to the Stockholm Convention. This table pro-
vides only quality data of the imported preparations. No information is available on
the imported quantities (apart from the above mentioned aldrin).

2.1.4. Production of chloroorganic compounds resulting in unintentional
generation of PCDDs, PCDFs, HCB and PCBs

Unintentional production of these compounds is demonstrated by contamination of
products, equipment and production installations. Processes of chlorination of or-
ganic compounds in Poland were performed in 8 chemical factories and in 7 of them
the electrolysis of rock salt was conducted. Five of the latter ones performed these
processes applying the, so-called, mercury electrolysis using carbon electrodes.

Chlorination of the following chemical raw materials took place in the Polish
industry:

® Chlorination of methane aimed at production of methyl chloride, methylene chlo-
ride, chloroform and carbon tetrachloride; this process was carried out in one of
the enterprises,

Chlorination of aromatic hydrocarbons and their derivatives (benzene, nitroben-
zene, biphenyl); these processes were implemented in 6 enterprises,
Chlorination of phenol and its derivatives (cresol) was performed by 2 enterprises.
Chlorination of acetylene, aimed at production of trichloroethylene, perchloro-
ethylene and vinyl chloride was conducted in 3 enterprises,

Chlorination of olefin (ethylene and propylene) for the production of solvents
(carbon tetrachloride, perchloroethylene), allyl chloride, dichloroethane and sub-
sequently, vinyl chloride was performed by 3 enterprises.

No comprehensive investigations aimed at determination of POPs content in pro-
ducts obtained in chlorination processes and in their waste by-products have been
carried out in Poland so far.
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Table 2.4. List of imported pesticide preparations allowed for use in Poland and the decla-

red shares of active substances contained therein.

Name of preparation

(original) Producer % of active substance
1 2 3
ALDRIN

Aldrin 2.5 Schering (FRG) 2,5% aldrin

Nordisk Alkali (Denmark)
Aldrin 5 Schering (FRG) 5% aldrin

Chromophos (Yugoslavia)
Arrex M CELA (FRG) 8% aldrin; 25% endrin
Argonex TA CELA (FRG) 22,3% aldrin; 49% thiuram
Liro Thiraldin Ligtermoet Zoon 23% aldrin; 48% thiuram
Preparations containing aldrin were not admitted for marketing in Poland after 1975.

DDT

Duolit powder 5 VEB Tettchem (GDR) 5% DDT
Duolit liquid 20 VEB Fettchem (GDR) 20% DDT

Pentacid Kemikalia (Yugoslavia) 4.7% DDT; 0.4-0.5% y-HCH
Doliden

Kerfec C

Ring Deksol VEB Bitterfeld (FRG) 6% DDT; 5% y-HCH

Preparations, based on DDT were gradually withdrawn from use since 1972.
This withdrawal was completed in 1975.

DIELDRIN
Alvit 55 Schering (FRG) Nordisk | 90% technological dieldrin
Alkali (Denmark)
Dieldrex B Shell (United Kingdom) 75% dieldrin; 10% thiuram
Binasin Merck (FRG) dieldrin
Colotox Sandoz (Switzerland) 1% dieldrin; 8% Cu compounds

Preparations containing dieldrin have been withdrawn from marketing after 1975.

ENDRIN
Arrex M ‘ CELA (FRG) 8% aldrin; 25% endrin
Preparation banned for marketing in 1972.
HEPTACHLOR
Agronex hepta ‘ CELA (FRG) ‘ 25% heptachlor

Preparation was allowed for sale only in 1966.
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1 | 2 3
TOXAPHENE
Liro Toxaphene 10 Ligtermoet Zoon 10% chlorinated camphene
(Netherlands)

Melipax Spritzmittel VEB Fahlberg list (GDR) 60% chlorinated terpenes
(liquid)

Melipax Staub (powder) | VEB Fahlberg list (GDR) 10% chlorinated terpenes

Melipax Aerospruhmittel | VEB Fahlberg list (GDR) 40% chlorinated terpenes
(for fogging)

Toxaphene 50 Serum Zavod Kalinovia 50% chlorinated camphene
(Yugoslavia)

Toxaphene 10 Merck, Schacht (FRG) 10% chlorinated camphene

Toxaphene 10 Luxan (Netherlands) 10% chlorinated terpenes

Toxaphene 10 Ligtermoed Zoon-Luxan 10% chlorinated terpenes
(Netherlands)

Toxaphene 10 Linz (Austria) 10% chlorinated terpenes

Toxaphene 20 Merck, Schacht (FRG) 20% chlorinated camphene

The imported preparations containing toxaphene (Melipaxes produced in GDR) were banned
for sale in 1987. Other preparations were withdrawn earlier, most of them after 1971.

2.2. PRESENT SITUATION

Since the end of the seventies of the 20™ century no substances classified as persi-
stent organic pollutants subject to the Stockholm Convention, have been produced
intentionally by the Polish industry. Hence, these substances are not, except for
PCBs, subject to export. The existing export includes discarded electric appliances
filled with mineral oil with addition of polychlorinated biphenyls or with pure PCBs
with the aim of safe treatment. The domestic capacity for treatment of PCBs and
PCB contaminated appliances is being developed, thus the volume of such export
will also gradually go down.

Substances included in the annexes of the Stockholm Convention are not produced,
used, imported nor exported by Poland. This issue is regulated by the Law on Cul-
tivated Plant Protection! and the Regulation of the Minister of Agriculture and Rural
Development? of 5 March 2002 on detailed rules for issuing of permits, admitting

1 Dz.U. 1995 No. 90, item 446; as amended.
2 Dz.U. 2002 No. 24, item 250; as amended.
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plant protection chemicals for marketing and use. Annex 9 of that regulation “Biolo-
gically active substances banned from use as constituents of plant protection chemi-
cals in Poland” includes all biologically active substances of plant protection covered
by the Stockholm Convention. The regulations mentioned above are the continuation
and amendments of relevant regulations introduced in 1961.

Ever since, only substances and preparations without POPs have been used for pro-
duction of pesticides.

A deep reconstruction of chloroorganic compounds’ production processes took
place in the Polish industry in the past and is still continued. Mercury electrolyses
of rock salt have been discontinued in two enterprises. In the remaining works
carbon electrodes were replaced some 15 years ago by uniform titanic electrodes.
The process of methane chlorination has been eliminated from the production
profile as well as a considerable part of acetylene chlorination processes and me-
thane chlorination to perchloroethylene and carbon tetrachloride. Chlorination
processes have been definitely phased out in three chemical works. PCBs have
been entirely eliminated from production and operation and replaced by hexa-
chlorobenzene in the polyvinyl chloride and solvent complex practically comple-
tely reduced. The remaining chlorination processes have been radically moderni-
zed in all chemical works. Processes of safe treatment have been developed in
enterprises applying chlorination of organic compounds processes. This has sub-
stantially reduced the unintentional generation of such pollutants as PCDDs,
PCDFs, PCBs and HCB.

3. POPs STOCK, RESIDUES AND WASTE. CONTAMINATED
AREAS

3.1. OBSOLETE PESTICIDES AND PESTICIDE WASTE
IN LANDFILLS

Elimination of pesticide waste through land filling is not legally prohibited. The
most serious POPs threat to the environment in Poland comes from the waste of
unused plant protection chemicals, deposited in countrywide dispersed stockpiles
in the form of underground silos built of concrete cases, of 1-2,5 m in diameter
treated with tar, ca 3 m deep with a concrete bottom, known as “pesticide tombs” or
“pesticide landfills” as named by respective EU regulations. The latter term will be
used in this report. These facilities, built and used during 1965-1985, turned out to
be unsafe. Affected by corrosion, they became a source of contamination of under-
ground water and the surrounding ground layers. Pesticide and herbicide waste is
also stored directly (packaged) in ground ditches, military bunkers from the World
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War 2 and concrete containers. Wastes from packing material of pesticides as well
as other hazardous waste were also deposited there.

Pesticide landfills were set up in the past by state farms, which used to gather rese-
rves of plant protection chemicals, and later on, in result of withdrawal of some of
them from use, disposed such pesticides into pesticide landfills. A considerable
share in the construction of pesticide landfills had also the unions of rural trading
co-operatives PZGS as distributors of plant protection chemicals. Liquidation of
state farms and trading co-operatives impedes the inventory and reclamation activi-
ties of such sites. In most instances, lack of information on the contents of pesticide
landfills and on the extent of application of pesticides, containing substances being
subject to the Stockholm Convention, suggest that the whole amount of waste depo-
sited in pesticide landfills is contaminated with POPs to such a degree that it should
be treated as hazardous substances containing organic halogen derivatives.

Data on the number of pesticide waste dumping sites are varying, depending on
the source of information. Information according to the Environmental Protection
Inspection (EPI) and in accordance with the National Waste Management Plan
(NWMP) as well as the latest information of the State Geological Institute is sum-
marised in Table 3.1. The list of pesticide landfills and other dumping sites of
pesticides (industrial waste landfills, ground ditches, concrete containers, milita-
ry bunkers) prepared by A. Sitowiecki from the Institute of Plant Protection, So$ni-
cowice Branch, contains 303 entries. According to that list, shown in Annex 2, the
quantity of waste dumped in pesticide landfills and elsewhere amounts to 5065
tonnes, though no information is available about the quantity of waste dumped on
53 sites, including the landfill of the Chemical Works AZOT in Jaworzno estimated
to hold 14000 tonnes of waste containing chloroorganic substances.

According to NWMP 340 there are pesticide landfills in Poland, where outdated
plant protection chemicals have been deposited since 1965. In NWMP the amount
of 15000 tonnes of pesticide waste has been recognised as dumped in pesticide
landfills and kept in storehouses3.

Due to the shortage of reliable information concerning the quantities of outdated
pesticides in pesticide landfills and stores, the State Geological Institute, on requ-
est of the Ministry of the Environment, carried out inventory activities and inve-
stigated the impact of pesticide landfills on the ground as such and on the under-
ground aquatic environment. In result of these activities, in 2003 the national da-
tabase on pesticide landfills was developed (with specification of their co-ordina-
tes on the GIS grid).

3 Stocks of outdated plant protection chemicals under administration of the regional State Forest
Directorates have also been identified.
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All pesticide landfills should be removed and their sites cleaned up. Priority sho-
uld be given to those objects, which are located at sites geologically unfavourable
and as such polluting strongly the natural ground and ground water environment.

The National Waste Management Plan places at the top of priority actions the
need to complete the inventory of sites where outdated pesticides are stored or
dumped and the development of the list of sites which are most hazardous to the
environment.

In several voivodeships the following amounts of outdated pesticides stockpiled in
pesticide landfills were identified:

® Malopolskie 10.7 tonnes
® Podkarpackie 152 tonnes
® Podlaskie 9.7 tonnes

® Warminsko-mazurskie 32.7 tonnes

® Zachodniopomorskie 0.4 tonnes

Apart from their storage in pesticide landfills, the outdated plant protection chemi-
cals, including those which contain POPs, remain also in the stores of trade organi-
sations and pesticide users. Considerable quantities are piled up in the stores of
Regional Directorates of State Forests. The earlier investigations indicate that du-
ring 1999-2000, the amount of 650 tonnes of outdated pesticides was eliminated in
the Lubelskie Voivodeship.

3.2. CONTAMINATION OF SITES SURROUNDING PESTICIDE
LANDFILLS

Ground contamination by POPs, caused by plant protection chemicals, has been
noted at some of the dumps (pesticide landfills) of waste of obsolete and forbidden
pesticides. Contamination is found mainly at the topsoil layers and sporadically in
deeper strata caused by POPs migration with penetrating water flows.

According to inventories conducted by the State Geological Institute in a few cases
penetration of ground waters into the landfills could have taken place. Also, inci-
dents of flooding the pesticide landfills could occur during the past floods, parti-
cularly in 1997, though reliable information in this respect was not available. It is
also known that pesticide landfills were not located on flood-lands.

For the NWMP, it is assumed that for every 1 m? of pesticide waste, 4 m* of POP
contaminated ground has to be handled during the clean-up operation. It seems
that this value is exaggerated and it results from the experience gathered so far
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Fig. 3.1. Location of pesticide landfills in Poland at the background of the current admini-
strative division into 16 Voivodeships. Pesticide landfills were classified accor-
ding to the amount of deposited waste.

from pesticide landfills’ liquidation activities. It is known that sites cleaned
up in the past demonstrated heavy contamination of the areas surrounding the
silos.

Table 3.2. shows that 43 pesticide landfills were investigated for underground
water pollution* (14.3%), and 32 for soil contamination (10.6%). This is not a
sufficient number to assess the degree of ground contamination by POPs.

4 Including water intakes in the neighbourhood.
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Table 3.2. Number of pesticide landfills and the state of research on pollution of ground
water and soil at their sites

Number of
pesticide Investigation of site contamination
landfills
Voivodeship ~ =3 Ground water Soil
‘g 25 Pollution Pollution
= | 5 & | Total Total
Yes No Yes No

Dolno$laskie 11 1 0 1
Kujawsko-pomorskie 23 3 5 5 8 5 3
Lubelskie 14 0 3 1 2 3 2
Lubuskie 7 0 0 0
Lodzkie 30 9 4 4 1 1
Matopolskie 28 20 1 1 1 1
Mazowieckie 12 2 0 1 1
Opolskie 5 0 3 3 3
Podkarpackie 32 24 1 1 0 1
Podlaskie 10 0 0 0
Pomorskie 7 0 3 3 2 1 1
Slaskie 12 0 3 3 1 1
Swigtokrzyskie 30 | 20 10 1 9 6 6
Warminsko-mazurskie 16 1 1 1 2 1 1
Wielkopolskie 27 5 3 3 2 2
Zachodniopomorskie 39 0 9 1 8 0

Source: Institute of Plant Protection (according to data presented in Annex 2).

3.3. LANDFILLS OF INDUSTRIAL WASTES CONTAINING
PESTICIDES

Since 1966, the lists of plant protection chemicals permitted for marketing were
published by the Dziennik Urzedowy Ministerstwa Rolnictwa (Official Gazette of
the Ministry of Agriculture)®. Table 3.3, compiled on the data from those lists, pro-
vides information about periods during which preparations containing POPs were
applied.

Data of the Table 3.3 allow to assess the age of unused preparations found in a smaller
part in storage houses but mainly on waste landfills, as described under item 3.2.

5 Until the beginning of the 90s, except for 1981-1983, information about the usable form, composi-
tion and the producer was given.
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Table 3.3. Period during which plant protection chemicals containing substances covered
by the Stockholm Convention provisions were permitted for marketing

Name of substance Period of permitted marketing

Aldrin until 1975

Chlordane not permitted for marketing in Poland

DDT gradually withdrawn since 1972 — the last preparation was
admitted in 1975

Dieldrin until 1975

Endrin until 1972 mixed with Aldrin (Arrex M)
until 1978 (note: ,,until exhaustion of stocks”) presents

Hexachlorobenzene a product of decomposition of Quintocene, permitted
until 1986

Heptachlor only in 1966

Mirex not permitted for marketing in Poland

Toxaphene withdrawal began in 1970 (in 1971 domestic production

P abandoned); imported preparations withdrawn since 1987

During the 70s and 80s only about 1 kg/ha of pesticides in average was used in Po-
land. Compared to the countries of Western Europe this level was rather low.

The problem of POP-containing waste, resulting from production of active substan-
ces, is limited in Poland to one factory — the Chemical Works AZOT in Jaworzno.
This enterprise has been the greatest producer of plant protection chemicals in Po-
land since 1947. Among others DDT was produced here, output of which during the
second half of 1960s was equal to the total domestic production of active substan-
ces of pesticides.

According to data of the Inspection for Environmental Protection, wastes of the
Chemical Works AZOT were and still are deposited primarily on the closely neigh-
bouring Central Waste Landfill RUDNA GORA. The area of the landfill is approxi-
mately 11 hectares, 6 m deep at the sub-horizon part and 5 m high at the over-
horizon part. The total amount of accumulated waste is estimated at about 250
thousand tonnes. The date of the landfill’s starting is not known, but its oldest
part, the so-called “field K” was closed for dumping in 1972, and some other parts
were subsequently opened. Inactive parts of the landfill were gradually cleaned up.
It should be mentioned that wastes were not stapled on the landfill in a manner
reflecting the current requirements of selective storage.

According to the information of the chemical works, in the oldest parts of the
landfill wastes with DDT, presenting a mixture of isomers containing about 75%
of 4,4-dichloro-diphenyl-trichloroethane, were deposited. A similar situation is
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relevant for other works, where wastes containing hexachlorobenzene could have
been dumped in the past.

At the ANWIL works two landfill sections are used for deposition of hazardous
waste. The first one, about 4 hectare large and of about 70 000 m? volume was
opened, after modernisation, in 1998. The second one, of 1.2 hectares and 42 000
m? in size, was opened in 1996. Both sections are already partly filled. Previously,
other fields, which are now closed and reclaimed, were exploited. Under such cir-
cumstances, it is difficult to determine where possible deposits of HCB could be
found. It is worth mentioning that a control of ANWIL landfills carried out in 1999
by the Voivodeship Inspection for Environmental Protection in Bydgoszcz did not
reveal any irregularities in their management. This can also be true in relation to
environmental impacts on the landfill surroundings.

The Chemical Works ORGANIKA in Sarzyna are now using a landfill, of 0.23
hectares and 9000 m? in volume, opened in 1991. It has been filled by about 50%.
No information is available on previous waste dumping sites.

The Nitrogen Works in Tarnéw-Moécice have two landfills at their disposal: NAD
BIALA and CZAJKI of an active, unused and reclaimed area of 6.85 hectares and
350 000 m? in volume. In addition, they also have also 3 containers of 111 000 m?
for toxic waste, which are partly filled. In 1999 close to 23% of all waste disposed
of'in the Matopolskie Voivodeship was accumulated on these landfills (according to
the Voivodeship Inspection for Environmental Protection in Krakow).

It can be concluded from the above that identification and quantitative assessment
of possible deposits of POPs on landfills managed by industrial enterprises is not
possible. Sites, where such substances could have been dumped in the past, are not
known, or already reclaimed or covered by layers of other wastes, including hazar-
dous waste generated after abandoning POPs production. The share of POPs in the
total mass of land filled wastes is negligibly small. Further activities on the invento-
ry of landfills and identification of their content are necessary.

Investigations carried out so far indicate that removal of possible POPs residues,
deposited on the landfills of enterprises where in the past specific chemical pro-
ducts were manufactured, is not feasible. In this case, apart from lack of possibility
to locate the residues, the decisive factor is presented by the environmental risk
connected with the destruction of the structure of landfills, most of which are recla-
imed and do not cause negative environmental impacts.

No data on site contamination by POPs are available. The only reliable information
in this respect reflects the state of water contamination tested systematically at the
AZOT works. Presence of DDT was found in landfill leaches, underground waters
of the surrounding area and in the Wawolnica stream water. Concentration of that
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compound varied at different times and sites of measurement. Maximum DDT
concentration was found in waters of the landfill-draining ditch. In 2001 DDT
concentration oscillated between 15.8 and 43 mg/I1. It may be interesting to men-
tion that the top value of the legally permitted pollution load in wastewater di-
scharged into waters and into the ground should not exceed 0.5 mg/1°. In the un-
derground water as well as in water of the Wawolnica stream, DDT was periodi-
cally present.

The Chemical Works GAMRAT, which produce preparations from ready compo-
unds, hence, applying a wasteless technology could accumulate just packages from
active substances on landfills, constituting rather minor hazards.

The Chemical Works AZOT in Jaworzno, the Organic Industries ROKITA in Brzeg
Dolny and the ANWIL in Wtoctawek have their own waste incinerators, used for
treatment of useless remainders of production processes. The processing capacity
of the incinerator in Wloctawek exceeds its own requirements of the factory and
can be used for destruction of other toxic substances.

3.4. PCB-CONTAINING WASTE

Polychlorinated biphenyls (PCBs) were produced in Poland in small amounts, whi-
le polychlorinated terphenyls (PCTs) have never been produced. However, importa-
tion of those substances was considerable as they were used as components of oils
in electro-technical installations. Such installations, containing the above-mentio-
ned substances, were also imported. Neither PCBs nor PCTs are currently used in
new installations produced domestically or imported. A number of installations con-
taining PCBs remain still in use.

Preliminary inventory performed in the South-Western Poland during 1995-1996
under guidance of M. Rutkowski covered 380 facilities. Results are presented in
Table 3.4.

More reliable was the review of PCB stocks carried out in 2001, with the aim of
preparing the implementation plan for Directive 96/59/EC on the disposal of PCBs
and PCTs.

Results of this review are given in Table 3.5 and show the number of installations
and PCB-containing waste and directions of their disposal. Data of that table do

6 Regulation of the Minister of the Environment of 29 November 2002 on conditions required for
wastewater quality discharged into waters or into the ground as well as on dangerous substances for
aquatic environment (Dz.U. No. 212, item 1799).
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Table 3.4. Results of PCB sources’ inventory in South-Western Poland

Installations Quantity Oil content [tonnes]
Transformers, 24 674 25720.9
including the ones with PCB 69 85.1
Capacitors, 34 055 317.3
including the ones containing PCBs:
® inuse 11 004 109.4
e discarded 611 3.6
Other electric power installations 18 340 2749.9

Source: “Development of environmental prevention system against contamination by PCB compo-
unds in Poland”, Wroctaw University of Technology, Institute of Petroleum and Coal Chemistry and
Technology (1995-1997).

not reflect the present situation concerning waste but provide indicative quanti-
ties of waste likely to appear after complete withdrawal of PCBs from use (in
accordance with the EU Directive 96/59/EC). Information about the quantities of
PCB-contaminated oil refers to the residues stockpiled by electrical power facili-
ties after oil change, which were not classified as waste and remain in storehouses
as materials withdrawn from commercial turnover.

Similar estimates are presented by the National Waste Management Plan.

The Environmental Protection Law’, introduced a ban on marketing and reuse of
PCBs. This law and the new Waste Law® as well as the issue of executive regula-
tions in 2002 gave, at the end of 2000, legal basis for the collection of official data
on the quantity, types and locations of PCBs.

The Regulation of the Minister of Economy of 24 June 2002 on requirements con-
cerning the use and the movement of substances constituting particular environ-
mental threat as well as the use and the cleaning of installations or appliances in
which substances constituting particular environmental threat were or are used®,
has imposed on the owners the duty to complete inventories of PCB-containing
equipment by the end of 2002. This obligation applies to all the equipment con-
taining not less than 5 dm? of PCB with a concentration equal to or greater than
0.005% by weight. Regulation of the Minister of Economy of 26 September 2002
determining types of installations, in which substances constituting particular

7 Dz.U. 2001, No. 62, item 627; as amended.
8 Dz.U. 2001, No. 62, item 628; as amended.
9 Dz.U. 2002, No. 96, item 860.
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Table 3.5. Estimated quantities of PCB waste and PCB polluted equipment, according to
the implementation plan of the 96/59/EC Directive

Particulars Mass Origin Method of disposal
[tonnes]
PCB-contaminated oil 3000 | Oil drained from transformers | Incineration in an
— 1000 tonnes. installation for
Oil drained from eliminated | destruction of liquid
transformers and other chloroorganic com-
equipment (switches, rectifi- | pounds
ers, etc.) — 1000 tonnes.
Waste oils and fluids from
decontamination processes —
1000 tonnes
Capacitors and other 7620 |250 000 used and rejected Incineration in an
equipment requiring capacitors, weighing in aver- | installation for
neutralisation age 30 kg each — installed and | destruction of liquid
discarded — 7500 tonnes, non- | chloroorganic sub-
metal materials from dis- stances
carded capacitors (paper,
wood etc.) — 120 tonnes
Transformers and other | 3500 | 1000 transformers, drained of | Decontamination
equipment requiring oil, non-metallic parts de-
decontamination tached — 3000 tonnes, metal
parts of switches, rectifiers
etc. — 500 tonnes

environmental threat!?, specific PCB-containing installations, the year of their pro-

duction and the producer are indicated.

From the implementation of these regulations, the Voivodeship authorities could
acquire information about such installations, most of them still in use (or standing
by). On the basis of that information, a compilation of PCB-containing installations
in individual Voivodeships has been prepared (Table 3.6).

Fragmentary inventories are distinctively showing that electro-technical installa-
tions containing PCBs are practically found at each industrial sector, from power
industry to food processing industry (sugar factories). These installations are mo-
stly descending from the 70s, but dated earlier (since the 60s) and occur also later
(in the 80s). Their producers not always would label the appliances with informa-
tion about PCB content, which makes the ultimate identification more difficult.

10Dz.U. 2002, No. 173, item 1416.
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Table 3.6. PCB-containing installations still in use or standing by in 2002 (without discar-
ded equipment or waste) [kg]

. . Type of installation
Voivodeship
Transformers | Capacitors Other Unidentified

Dolnoslaskie 346 102 39077 709 -
Kujawsko-pomorskie 42 057 29 471 279 -
Lubelskie 145 892 31226 6 409 -
Lubuskie 14 820 4433 0 —
Lodzkie 83793 51778 3 895 -
Matopolskie 1343 449 258 298 8119 944
Mazowieckie 114 150 37 159 4 306 -
Opolskie 600 933 46 721 3624 -
Podkarpackie 628 366 174 416 189 —
Podlaskie 215562 48 656 7416 —
Pomorskie 635981 62 180 2100 -
Slaskie 651 744 333616 42913 -
Swigtokrzyskie 239031 122 250 18 377 -
Warminsko-mazurskie 225 591 9779 4752 —
Wielkopolskie 213 388 61379 3261 259 638
Zachodniopomorskie 36 165 67 046 36 -
Total 5537 024 1377 485 106 385 260 582

Therefore, screening tests should practically be applied to all types of electro-tech-
nical installations of individual producers, which contain dielectrical fluids. More
complete assessment of PCB quantities remaining under control of enterprises as well
as individuals will be possible by mid 2004, after data for 2003 become available.

The review of particular inventory reports shows that the capacitors, the number of
which is much greater and the dispersion larger, constitute a greater problem, both
from quantitative and technical points of view.

In technical terms, no difficulties should appear from the necessity to perform scre-
ening tests of the functioning and unused installations containing PCBs or “suspec-
ted” to contain them. Polish laboratories of the research and development centres
and some of the Voivodeship Environmental Protection Inspection take measure-
ments of PCBs. A significant issue in this respect might be the necessary financial
inputs. Estimates show that preliminary investigations on PCB presence should
include about 400 thousand capacitors and other electro-technical equipment,
operated and discarded, out of which some 10 thousand pieces will require deta-
iled analyses of PCB contained therein. Also, about 10 thousand capacitors will
require to be tested for PCB content. The cost of that operation is estimated at about
40 million PLN. Considering that these costs — though not negligible — will have to
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be born by the owners of the equipment in question, it seems to be justified to
support the inventory and identification action by special financial means, to avoid
hiding possession of such installations in order to escape undesirable costs.

In this situation, it seems worth considering, particularly after a decontamination
facility in Poland becomes available, to order the equipment to be sent for treatment
on assumption, without testing it. Such procedure should refer particularly to capa-
citors, switches (small volumes) and small transformers.

Information about application of PCBs/PCTs for other purposes than for electro
technical installations is not available.

Methods of decontamination and elimination of PCBs will be presented in technical
reports to be developed during the National Implementation Plan Development Phase.

4. AIR EMISSION OF PERSISTENT ORGANIC POLLUTANTS
4.1. INTRODUCTORY INFORMATION

An assessment of the emissions of persistent organic pollutants (PCDDs/PCDFs,
PCBs and HCB) into the air carried out in the year 2000 was performed according
to the classification of emission sources provided by the Selected Nomenclature for
Air Pollution (SNAP) scheme. It distinguishes 11 main categories of emissions sub-
divided into over 400 detailed sub-categories. The SNAP classification of emission
sources is used for reporting on emissions by each country to the Secretariat of the
UN Economic Commission for Europe and to the Cooperative Programme for Mo-
nitoring and Evaluation of the Long-Range Transmission of Air Pollutants in Euro-
pe (EMEP). Application of that scheme ensures consideration of all significant emis-
sion sources, on which the reporting country has relevant information (emission
factors and data on respective activities) and allows comparing and analysing emis-
sion data from different countries.

An inventory of emissions is performed in Poland on the basis of two data sets:

® The national statistical data published by the Central Statistical Office (GUS),
concerning the use of fuels and raw materials, the annual output of industrial
products or other values (so-called activities), characterising the volume of the
given sector’s activities.

Data presenting emission indicators, national or drawn from relevant literature,
which reflect the level of particular pollutant’s emission per production unit or
unit of fuel used.

53



NATIONAL POPs PROFILE

The emission from a particular source is calculated as activity value multiplied by
the emission factor relevant to that activity. For instance, the PCB emission from
burning timber in the dwelling and services sector (SNAP 0202) is calculated by
multiplying the quantity of the timber burned (in thousand tonnes) and the factor of
PCB emission per unit of timber mass (g/tonne; see Table 4.1).

Statistical data on activities, taken from GUS, have been adapted to the required
scheme of reporting, which often needed an expert evaluation, concerning proper
subdivision within the separate SNAP categories. Where data published by GUS
were insufficient, other information, from credible and well-documented sources
has been used.

Apart from factors taken from literature, also the national factors for POPs emission
were applied for inventory purposes. The latter ones are based on measurements
performed by the Trace Analysis Team of the Krakoéw Technical University, Institu-
te of Chemistry and Inorganic Technology. Measurements of PCDD/PCDF, PCB
and HCB emissions were carried out — within the framework of the GF/POL/01/004
Project — in two sintering plants (being the only two sintering plants of iron ores in
Poland), two cement factories and two hazardous waste incineration plants (inclu-
ding hospital waste).

4.2. EMISSION OF POLYCHLORINATED BIPHENYLS

The latest literature data published by the European Commission indicate that the
main sources of PCB emissions into the air are the leakages from capacitors (70—
90% of total emission). The remaining sources, still regarded as significant, are:
steel production in arc furnaces (5-10%), cutting scrap into pieces (2—6%), coal
burning (2—6%), burning heating oil (1-3%), leakages from transformers (1-3%),
farm land fertilisation with sewage sludge (1-3%), steel production in other furna-
ces (0.5-2%) and production of sinters (0.1-0.5%). The share of emission from
other sources does not exceed 0.5% of the total emission into the air.

According to the performed evaluations, the annual PCB air emission in Poland for
the year 2000 was 2320 kg (Table 4.1). Diagram 4.1 presents shares of the specific
sectors in the countrywide emission. The dominating sources of PCB emissions,
responsible for 71% of the total emission in Poland, are the electric power engine-
ering facilities, in particular the capacitors filled with impregnates containing PCB.
This, presumably the main source of PCB emissions, is classified as SNAP 060507.
The remaining significant sources are the combustion processes in the municipal
and dwelling sectors (15% of countrywide emission) as well as the road transport
and power generation and transformation sectors (each of these sub-sectors is
responsible for 5% of the total national PCB emission). Subject to SNAP 02,
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definitely the highest share in air pollution emission goes to burning timber and
hard coal in the dwelling and services category (0202).

New emission sources were included in the PCB emission inventory, for which
relevant emission factors could be established either from measurements carried
out in Poland (see box below) or from available literature factors. Factors were
changed within the SNAP 01-03 category. This is connected with the discrimina-
tion of combustion conditions, which are different in the public power industry as
compared with the municipal and dwelling sectors, where also the household bo-
ilers and stoves are counted. On the basis of the results of measurements in two
sintering plants operating in Poland, the PCB emission factor under the SNAP 030301
sub-category, relevant to conglomerate production processes, has been modified.

Revised national factors for PCB, HCB and PCDD/PCDF emissions
Emission factors obtained by measurements are presented in bold italic. These factors were used

for the assessment of the national air emissions of PCB, HCB and PCDD/PCDF in 2000.

Source of PCB emissions

Emission factor
adopted [mg/Mg]

Emission factor
applied so far [mg/Mg]

03. Combustion in manufacturing industry

(combustion compliant with the EU Directive)

030301 Sinter and palletising plants 0.065 24

030311 Cement 0.007 not available

09. Waste treatment and disposal

090202 Combustion of industrial waste

(modern technology of combustion, good and 0.38 not available

v. good systems of stack gas cleaning)

090207 Incineration of hospital waste .
0.39 not available

Source of HCB emissions

Emission factor
adopted [mg/Mdg]

Emission factor
applied so far [mg/Mg]

03. Combustion processes in industry

(combustion compliant with the EU Directive)

030301 Sintering and palletising plants 0.14 4.7
030311 Cement 0.021 0.17
09. Waste management
090202 Combustion of industrial waste
(modern technology of combustion, good and 0.139 not available
v. good systems of stack gas cleaning)
. . . not available (the
090207 Incineration of hospital waste 0.295 factor applied to all

hospital waste was 29)

Emission factor

Emission factor

Source of dioxin and furan emissions adopted applied so far
[ng TEQ/Mg] [ug TEQ/Mg]
03. Combustion processes in industry
030301 Sintering plants 1.45 5
030311 Cement 0.07 0.15
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Table 4.1. PCB emissions to the air in 2000

- Activity Emission Emission
Sources of PCB emissions [Ge] factor [ke]
[g/Gg]
1 2 3 4
01. Combustion in energy and transformation industries 120.79
0101 Public power
Hard coal 42 006 0.31 13.02
Brown coal 58 754.5 1.8 105.76
Fuel oil 175.2 0.6 0.11
0102 District heating plants
Hard coal 871 0.31 0.27
Fuel oil 98.4 0.6 0.06
0103 Petroleum refining plants
Hard coal 8.6 0.31 0.00
Fuel oil 696.8 0.6 0.42
Wood 0.0 0.9 0.00
0104 Solid fuel transformation plants
Hard coal 120 0.31 0.04
Fuel oil 1.6 0.6 0.00
Wood 0.0 0.9 0.00
0105 Coal mining, oil/gas extraction, pipeline compressors
Hard coal 1490.2 0.31 0.46
Brown coal 354.1 1.8 0.64
Fuel oil 8.8 0.6 0.01
Wood 0.2 0.9 0.00
02. Non-industrial combustion plants 356.10
0201 Commercial and institutional plants
Hard coal 5723 0.413 2.36
Brown coal 35 1.8 0.06
Fuel oil 30.6 0.6 0.02
Wood 8.1 0.9 0.01
Coke 61.4 3.6 0.22
0202 Residential plants
Hard coal 8102.8 31.6 256.05
Brown coal 140.5 183.2 25.74
Fuel oil 710.3 3.6 2.56
Wood 6901.0 9 62.11
Coke 410 9.7 3.98
0203 Plants in agriculture, forestry and aquaculture
Hard coal 1501 0.413 0.62
Brown coal 135.1 1.8 0.24
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1 2 3 4
Fuel oil 1109.5 0.6 0.67
Wood 1140.1 0.9 1.03
Coke 120 3.6 0.43
03. Combustion in manufacturing industry 19.02
0301 Combustion in boilers, gas turbines and stationary engines
Hard coal 3078.5 0.31 0.95
Brown coal 5.6 1.8 0.01
Fuel oil 283.1 0.6 0.17
Wood 7.4 0.9 0.01
Coke 6.8 3.6 0.02
0302 Process furnaces without contact
Hard coal 6484.5 0.31 2.01
Brown coal 41.7 1.8 0.08
Fuel oil 851.8 0.6 0.51
Wood 1739.5 0.9 1.57
Coke 193.7 3.6 0.70
0303 Processes with contact
Hard coal 3229.9 0.31 1.00
Brown coal 7.4 1.8 0.01
Fuel oil 13.8 0.6 0.01
Wood 1.3 0.9 0.00
Coke 3071.3 3.6 11.06
030301 Sinter and palletising plants 8078.7 0.065 0.53
030309 Secondary copper production 68 2.6 0.18
030310 Secondary aluminium production 46.9 2.6 0.12
030311 Cement* 11 558.5 0.007 0.08
04. Production processes 80.50
040203 Pig iron tapping 6491.9 3.6 23.37
040205 Open heart furnace steel plants 414.5 2.6 1.08
040206 Basic oxygen furnace steel plant 6793.8 2.6 17.66
040207 Electric furnace steel plants 3290 2.6 8.55
040208 Rolling mills 11477.8 2.6 29.84
06. Solvent and other product use 1 632.00
060507 Electrical equipment 1.02 1 600 000 | 1632.00
07. Road transport 110.19
Motor gasoline** 3714 106 39.37
Unleaded motor gasoline 4559 0.02 0.09
Diesel oil (cars and light duty vehicles)*** 16 589 000 000 | 0.00000005 0.83
Diesel oil (heavy duty vehicles)*** 12 969 000 000 | 0.00000539 69.9
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1 | 2 | 3 4

09. Waste treatment and disposal 1.76
0902.0‘1 Incineration of domestic or 29 02 0.00
municipal wastes
090202 Incineration of industrial wastes
(no APCS) 15.2 30.4 0.46
090202 Incineration of industrial wastes
(minimal APCS) 15.6 19.3 0.30
090202 Incineration of industrial wastes
(controlled combustion, good or 192.7 0.38 0.07
sophisticated APCS)
090207 Incineration of hospital wastes
(complying with EU directive) 4.2 0.39 0.00
090207 Incineration of hospital wastes
(no or minimal APCS) 46.7 20 0.93
Total 2320.36

*  The activity is the value of clinker production in Gg; emission factor unit is g/Gg of clinker.

**  The calculation was based on literature emission factor 6.32 microgram/km, with mean fuel con-
sumption of 8 litres/100 km and motor gasoline density 0.74 kg/I.

*** The activity is mileage in km; the emission factor unit is g/km.

3.5%

70.3%

d01. Combustion in energy and transformation industries
[l 02. Non-industrial combustion plants

d03. Combustion in manufacturing industry

[04. Production processes

[l 06. Solvent and other product use

[d07. Road transport

[l 09. Waste treatment and disposal

Fig. 4.1. Share of specific sectors in total PCB air emission in 2000
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The measurements allowed also calculating the emission factor for the cement fac-
tory (SNAP 030311) and for the industrial waste and hospital waste combustion
processes in incineration facilities equipped with high efficiency pollution reduc-
tion systems. The remaining complementation of sources results from application
of factors found in subject literature. This allowed evaluating, among others, emis-
sion from road transport (SNAP 07), as well as incineration of industrial, hospital
and municipal waste.

4.3. EMISSION OF HEXACHLOROBENZENE

Definitely less publications are available on HCB emissions than on emissions of
PCDDs/PCDFs or PCBs. According to the published papers, the main sources of
HCB emissions are: application of chlorinated pesticides (polluted with HCB), pro-
duction of chlorine and chloroorganic compounds (for instance trichloroethylene,
tetrachloroethylene, vinyl chloride and carbon tetrachloride), incineration of waste,
burning of coal and some metallurgical processes (for instance, certain technolo-
gies for production of aluminium or copper alloys, and ore agglomeration).

The emission of HCB into the air in Poland during the year 2000 is estimated at 8.57
kg (Table 4.2). Diagram 4.2 shows the share of specific groups of emission sources
in the overall countrywide emission value. The highest 50% share in that emission
includes the sources under the category SNAP 03: industrial combustion processes.
The highest emission values in this sector are attributed to production of secondary
copper (over 30% of country’s emission) and to sintering plants (over 13% of the
country’s HCB emission). Further sources, with significant share in HCB emission,
are the waste management (SNAP 09) —23% of country’s emission and combustion
processes in the municipal and dwelling sectors (SNAP 02) — 18% of the total coun-
try emission. From among sources included in these two SNAP categories, the gre-
atest emission originates from incineration of hospital waste in installations not
furnished with air protection equipment or having only the simplest systems redu-
cing air pollution emission (almost 69% of emissions of the entire SNAP 09 catego-
ry sources) and combustion processes in the residential and services sub-sectors
(about 90% of the whole SNAP 02 category sources).

For the assessment of HCB emission values from sintering plants, cement factories
as well as hospital and industrial waste incinerators equipped with highly efficient
air protection installations, factors based on measurements carried out in Poland
were used. Particularly significant was the definition of the country factor from
Polish sintering plants because in earlier inventories the many times higher factor
from literature was applied. This leads to overestimation of the overall country
emission value, in which the HCB emission from sintering processes amounted to
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Table 4.2. HCB emissions into the air in 2000

. Activity Emission Emission
Sources of HCB emissions [Ge] factor [ke]
[g/Gg]
1 2 3 4
01. Combustion in energy and transformation industries 0.58
0101 Public power
Hard coal | 42 006 0.013 0.55
0102 District heating plants
Hard coal | 871 0.013 0.01
0103 Petroleum refining plants
Hard coal | 86 0.013 0.00
0104 Solid fuel transformation plants
Hard coal | 120 0.013 0.00
0105 Coal mining, oil/gas extraction, pipeline compressors
Hard coal 1490.2 0.013 0.02
Wood 0.2 0.06 0.00
02. Non-industrial combustion plants 1.58
0201 Commercial and institutional plants
Hard coal 5723 0.013 0.07
Wood 8.1 0.06 0.00
0202 Residential plants
Hard coal 8102.8 0.125 1.01
Wood 6901.0 0.06 0.41
0203 Plants in agriculture, forestry and aquaculture
Hard coal 1501 0.013 0.02
Wood 1140.1 0.06 0.07
03. Combustion in manufacturing industry 4.28
0301 Combustion in boilers, gas turbines and stationary engines
Hard coal 3078.5 0.013 0.04
Wood 7.4 0.06 0.00
0302 Process furnaces without contact
Hard coal 6484.5 0.013 0.08
Wood 1739.5 0.06 0.10
0303 Processes with contact
Hard coal 3229.9 0.013 0.04
Wood 1.3 0.06 0.00
030301 Sinter and palletising plants 8078.7 0.14 1.13
030309 Secondary copper production 68 39 2.65
030311 Cement* 11 558.5 0.021 0.24
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1 2 3 4
07. Road transport 0.16
Motor gasoline®* 371.4 0.355 0.13
Unleaded motor gasoline®* 4559 0.000368 0.00
Diesel oil*** 29 558 000 000 | 8.70E-10 0.03
09. Waste treatment and disposal 1.97

090201 Incineration of domestic or
municipal wastes

090202 Incineration of industrial wastes

(no or minimal APCS) 308 19 0.59
090202 Incineration of industrial wastes

2.9 0.15 0.00

(good or sophisticated APCS) 1927 0.139 0.03
090207 Incineration of hospital wastes
(complying with EU directive) 4.2 0.295 0.00
090207 Incineration of hospital wastes
(no or minimal APCS) 46.7 29 135
Total 8.57

*  The activity is the value of clinker production in Gg; the emission factor unit is g/Gg of clinker.

**  Calculation was based on literature emission factor 21 ng/km for motor gasoline and 0.024 ng/km
for unleaded motor gasoline, with mean fuel consumption additionally 8 litres and 8.8 litres per
100 km, and density 0.74 kg/1.

*** The activity is mileage in km; the emission factor unit is g/km.

190 23.0% GEe

18.4%

49.9%

[d01. Combustion in energy and transformation industries
[l 02. Non-industrial combustion plants

[d03. Combustion in manufacturing industry

[d07. Road transport

l 09. Waste treatment and disposal

Fig. 4.2. Share of different sectors in the total HCB emission into the air in 2000
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82%. The remaining changes and supplementations of emission factors (concerning
transport and waste management) are based on published data.

4.4. EMISSION OF POLYCHLORINATED DIBENZO-P-DIOXINS
AND DIBENZOFURANS

Several series of dioxin emission measurements carried out in the past (1996—
2001) allowed to establish the country emission factors for PCDD/PCDF emis-
sions from incineration of hospital waste in facilities of different technologies
and differently equipped with air protection systems. Similar measurements ena-
bled also to calculate PCDD/PCDF emission factors from coal combustion in pu-
blic and industrial power generation plants as well as in households, where waste
is burned in stoves or ordinary boilers. Factors of these earlier analyses were
already used in inventory activities within the UN ECE and EMEP schemes. In
categories lacking local country’s factors, the factors selected through reviews of
relevant publications, inventory reports and investigations made in other coun-
tries were used.

According to studies conducted in the EU countries, 62% of dioxins and furans are
emitted into the air. The main sources of PCDD/PCDF emissions in the EU are as
follows: controlled incineration of municipal waste — 25.5%, upgrading of metal
ores by thermal methods — 17.6%, total burning of timber — 16.4%, incineration of
hospital waste — 14.2%, timber conservation — 6.6%, fires — 6.6%, illegal burning of
household waste — 3%, processing of recycled raw material — 2%, road transport —
1.9%, steel metallurgy — 1.5%, copper smelting and processing 1.3%, aluminium
smelting and processing — 0.7%. The remaining sources of emission are, among
others: incineration of industrial waste, coal burning in household fireplaces, indu-
strial coal burning, cement production, smelting and processing of zinc, cremato-
ries, non-iron metallurgy and retrieval of metals from cables.

The air emissions of dioxins and furans in Poland in 2000 have been estimated at
about 505 TEQ. Detailed information on dioxin and furan emission values from
specific sources is given in Table 4.3 and Diagram 4.3. Combustion processes in the
municipal and household sector (SNAP 02), responsible for about 37% of the total
country’s PCDD/PCDF emission, are recognised as the main source of that pollu-
tion. Within that SNAP category, emission from the dwelling and services sub-
category (SNAP 0202) dominates, involving, among others, burning processes in
household fireplaces (SNAP 020205), where often household waste is being burned
with the usual fuel. Emission from the SNAP 0202 subcategory amounts to more
than 98% of emission of municipal and dwelling sector, hence over 36% of the total
country’s emission. Emission from the waste management sector (about 30% of the

62



GF/POL/01/004 PROJECT

country’s emission) constitutes the second largest source of dioxins. Within this
sector’s emission, the incineration of industrial (including hazardous waste) and
hospital wastes in facilities without stack gases cleaning equipment, presents the
largest share of releases. Emission of PCDDs/PCDFs into the air from hazardous
and industrial wastes incinerated without any air protection equipment amounts to
about 50% and 30% respectively of the entire SNAP 09 category. The share of such
emission from hospital waste, treated under the same conditions amounts to 7%.
Similarly almost 7% share of the emission in the SNAP 09 category from field
burning of agricultural (post harvest) waste is regarded as significant. It must be
mentioned that the emission estimates for the SNAP 09 category, concerning the
amounts of industrial waste production, thus, information on their thermal treat-
ment, were based on GUS publications. Since public statistics comprise only the
larger waste producers, the values obtained seem to be underestimated and the emis-
sion values burdened with great uncertainty. In the national inventory of dioxins
and furans carried out in accordance with UNEP Chemicals method the actual value
of PCDD/PCDF emission has been estimated for the year 2000 between 1 and 81 g
TEQ for hazardous waste and 5.23 and 123 g TEQ for other industrial waste.

The quantity of hospital waste was calculated from the number of beds in public
and private hospitals and the data on their occupation by patients, considering that
1.6 kg of waste is generated in average from one occupied hospital bed daily. It is
difficult to determine the quantities of industrial and hospital waste incinerated by
particular types of incinerators. A subdivision was made basing on professional
expertise and estimated data prepared, among others, for the purpose of elaborating
the implementation plan of the EU Directive 94/67/EC, concerning incineration of
hazardous waste.

The next significant sources of dioxin and furan emission are fires of waste land-
fills, buildings (both residential and industrial) and motor vehicles. These sources,
along with forest fires and cigarette smoking, have been classified into category:
other sources of emission and absorption of emissions — SNAP 11 (in some studies
these sources are distinguished into a separate, twelfth category). In the year 2000
the emission from sources classified into the SNAP 11 amounted to 13% of the
country’s emission, of which over 73% (almost 10% of country’s emission) origina-
tes from emissions of burning waste landfills. The volume of emission from land-
fills is largely uncertain, for it is very difficult to establish accurately the mass of
waste burned in landfill fires accurately, and the number of such fires is also an
estimated value. Application of factors from literature allows only for a rough de-
termination of the emission value, because such factors directly depend on the den-
sity of waste — hence, on the degree of the compression — a parameter strongly
differentiated, depending on the method of a particular landfill management. In
addition, the mass of plant residues on cropland is an estimated value. It was calcu-
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lated from the area of cultivated farmland (according to GUS in 2000 it was 14129.3
thousand hectares) and the EMEP/CORINAIR emission factor, determining the amo-
unt of biomass burned per one hectare of cultivated area at the level of 0.025 tonnes.

The amount of timber burned in Poland is presented in volume units and in energy
units. This requires recalculation of these data into the units of mass. According to
information of the Central Statistical Office the average fuel value of wood amo-
unts to 9.5 GJ/m? and the weight to volume factor varies between 11.9 to 19 TJ/Gg.
For the purpose of inventory a mean value of 15 TJ/Gg was adopted.

Significant supplementations and verifications of some of the factors concerning
inventory of dioxin emissions were made. New sources of emissions, not conside-
red in the earlier country’s evaluations (report for the UN ECE/EMEP covering the
year 2000), were added, mainly because of lack of such factors. The values of fac-
tors in categories for which emission was formerly not evaluated were taken from
the “Standardized Toolkit for Identification and Quantification of Dioxin and Furan
Releases” [UNEP Chemicals 2001]. Most significant for the estimated value of
PCDD/PCDF emission was the acceptance of factors of the SNAP 090202 subcate-
gory (i.e. incineration of industrial and hazardous waste, the emission of which
presents more than 25% of the countrywide emission) and additionally factors of
the SNAP 1125 category (about 13% of countrywide emission), under which, among
others, the emission from fires of landfills, houses, factories and motor vehicles are
included. Information on emission from industrial processes, i.e. production of lime,
glass, smoked food products, smelting of non-iron metals (zinc, lead, and alumi-
nium) and agriculture has been significantly completed. Some of the used factors
were also verified. Factors of the SNAP 0203 subcategory have been reduced after
it was concluded, that the vast majority of installations included in that sector are
much closer to those operating in industrial and public power stations than to those
functioning within the residential and services sub-sector, particularly to household
fireplaces. On the basis of measurements carried out by the team of the Krakow
Technical University, also the factors of emissions from sintering plants, cement
factories and incineration of hospital waste in incinerators equipped with air protec-
tion systems of medium efficiency, have been reduced. In all these instances factors
were reduced in comparison with those previously applied.
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Table 4.3. PCDD/PCDF emissions to the air in 2000

Sources of dioxin and furan emission Activity | Emission Factor | Emission
[Gel [mg TEQ/Gg] | [mg TEQ]
1 2 3 1
01. Combustion in energy and transformation industries 7197.3
0101 Public power
Hard coal 42 006 0.06 2520.4
Brown coal 58 754.5 0.06 35253
Fuel oil 175.2 1 175.2
0102 District heating plants
Hard coal 871 0.06 52.3
Brown coal 0.0 0.06 0.0
Fuel oil 98.4 1 98.4
0103 Petroleum refining plants
Hard coal 8.6 0.06 0.5
Brown coal 0.0 0.06 0.0
Fuel oil 696.8 1 696.8
Wood 0.0 1 0.0
0104 Solid fuel transformation plants
Hard coal 120 0.06 7.2
Brown coal 0.0 0.06 0.0
Fuel oil 1.6 1 1.6
Wood 0.0 1 0.0
0105 Coal mining, oil/gas extraction, pipeline compressors
Hard coal 1490.2 0.06 89.4
Brown coal 354.1 0.06 21.2
Fuel oil 8.8 1 8.8
Wood 0.2 1 0.2
02. Non-industrial combustion plants 185 202.7
0201 Commercial and institutional plants
Hard coal 5723 0.06 343.4
Brown coal 35 0.06 2.1
Fuel oil 30.6 1 30.6
Wood 8.1 1 8.1
0202 Residential plants
Hard coal 8102.8 18 145 850.4
Brown coal 140.5 10 1405.0
Fuel oil 710.3 1 710.3
Wood 6901.0 5 34 505.0
0203 Plants in agriculture, forestry and aquaculture
Hard coal 1501 0.06 90.1
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1 2 3 4
Brown coal 135.1 | 0.06 8.1
Fuel oil 1109.5 1 1109.5
Wood 1140.1 1 1140.1
03. Combustion in manufacturing industry 52 607.3
0301 Combustion in boilers, gas turbines and stationary engines
Hard coal 3078.5| 0.06 184.7
Brown coal 5.6 0.06 0.3
Fuel oil 283.1 1 283.1
Wood 7.4 1 7.4
0302 Process furnaces without contact
Hard coal 6484.5| 0.06 389.1
Brown coal 41.7 0.06 2.5
Fuel oil 851.8 1 851.8
Wood 1739.5 1 1739.5
0303 Processes with contact
Hard coal 32299 | 0.06 193.8
Brown coal 7.4 0.06 0.4
Fuel oil 13.8 1 13.8
Wood 1.3 1 1.3
030301 Sinter and palletising plants 8078.7| 1.45 11714.1
030307 Secondary lead production 36.8 8 294.4
030308 Secondary zinc production (minimal APCS) 15.2 100 1520.0
030308 Secondary zinc production (casting and 96 03 29
remelting only)
030309 Secondary copper production 68 50 3400.0
030310 Secondary aluminium production (scrap processing) | 123.2 150 18 480.0
030310 Secondary aluminium production (casting of alloys) 75 1.3 97.5
030311 Cement* 11 558.5/ 0.07 809.1
030312 Lime (no or minimal APCS) 1188 10 11 880.0
030312 Lime (good APCS) 1188 | 0.07 83.2
030313 Asphalt concrete plants (no APCS) 520.8 | 0.07 36.5
030313 Asphalt concrete plants (fabric filters) 520.8 | 0.007 3.6
030314-17 Glass (no or minimal APCS) 1549.6 | 0.2 309.9
030319 Bricks and tiles (no or minimal APCS) 1040 0.2 208.0
030319 Bricks and tiles (good APCS) 1460 | 0.02 29.2
030320 Fine ceramic materials (no or minimal APCS) 323.5 0.2 64.7
030320 Fine ceramic materials (good APCS) 323.5 | 0.02 6.5
04. Production processes 38 444.5
040201 Coke oven (dust removal/ afterburner) | 9069.4 | 0.3 2720.8
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1 2 3 4
040203 Pig iron tapping 64919 2 [12983.8
040205 Open heart furnace steel plants 414.5| 2 829.0
040207 Electric furnace steel plants 3290 | 2 6580.0
040301 Aluminium production 469 | 2 93.8
040617 Other (smoke houses - clean fuel, no afterburner) 229.1| 6 1374.6
040617 Other (smoke houses - clean fuel, afterburner) 458.21 0.6 274.9
07. Road transport 1452.3
Motor gasoline 371.4| 2.2 817.1
Unleaded motor gasoline 4559.50.104| 474.2
Diesel oil 374510.043| 161.0
08. Other mobile sources and machinery 211.1
Motor gasoline 68.1 | 2.2 149.8
Diesel oil 1426 0.043 61.3
09. Waste treatment and disposal 152 476.3
090201 Incineration of domestic or municipal wastes 29 | 05 15
(sophisticated APCS) ) ) )
090202 Incineration of industrial wastes (no APCS) 13 135001(45 500.0
090202 Incineration of industrial wastes (minimal APCS) 13 | 350 | 4550.0
090202 Incineration of industrial wastes (good APCS) 84 | 30 | 2520.0
090202 Incineration of industrial wastes (sophisticated APCS) | 53.5| 0.5 26.8
090202 Incineration of industrial wastes - dangerous wastes (no 216 3500075 600.0
APCS)
09(‘)2‘02 Incineration of industrial wastes - dangerous wastes 264 | 350 9240
(minimal APCS)
090202 Incineration of industrial wastes - dangerous wastes
(g00d APCS) 40.8 | 10 408.0
090202 Incineration of industrial wastes - dangerous wastes
(sophisticated APCS) 14.410.75 10.8
090205 Incineration of sludge from waste water treatment (with
59 | 4 23.6
APCS)
090207 Incineration of hospital wastes (complying with EU
Jo 42 | 14 5.9
directive)
090207 Incineration of hospital wastes (minimal or good 229 68 15572
APCS)
090207 Incineration of hospital wastes (no APCS) 23.8 |453.3/10 788.5
0907 Open burning of agricultural wastes (except 1003) 350 | 30 [10500.0
090901 Cremations** 6000 | 0.01 60.0
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1 | 2 | 3 4
10. Agriculture 521.0
1003 On-field burning of stubble, straw 16.8 5 84.0
1003 On-field burning of stubble, straw
(unmanaged fields’ ﬁ%es) 87.4 > 437.0
11. Other sources and sinks 67 168.6
1103 Forest fires 260 5 1300.0
1125 Other (landfill fires) 49.3 1000 49 300.0
1125 Other (vehicle fires) 38.3 94 3600.2
1125 Other (houses and factories fires) 324 400 12 960.0
1125 Other (cigarette smoking)*** 83.8 billion | 1.00E-10 8.4
Total 505 281.1

*  The activity is the amount of clinker production in Gg the emission factor unit is mg TEQ/Gg of clinker.

** The activity is number of cremated bodies; the emission factor unit is mg TEQ/body.
*** The activity is number of cigarettes; the emission factor unit is mg TEQ/cigarette.

30.18%

0.04% 10.41%

0.29% 761%

Od01. Combustion in energy and transformation industries
[ 02. Non-industrial combustion plants

03. Combustion in manufacturing industry

[ 04. Production processes

Il 07. Road transport

[ 08. Other mobile sources and machinery

[l 09. Waste treatment and disposal

O10. Agriculture

Il 11. Other sources and sinks

Fig. 4.3. Share of individual sectors in PCDD/PCDF air emission in 2000
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5. POLLUTION OF SURFACE WATERS AND POP RELEASES
WITH WASTE, PRODUCTS AND DIRECTLY INTO
THE GROUND

5.1. INTRODUCTORY INFORMATION

Assessment of POP releases into water, soil, waste/residues and products is more
difficult and definitely less complex in comparison with the assessment of air emis-
sion, because of the very limited information on emission factors into these media.
The assessment of PCDD releases into these media was performed on the basis of
factors published by UNEP Chemicals and is presented in Chapters 5.1 and 5.2. It
must be stressed that the values of emission factors are not known for many categories,
and despite of the conviction that such emission takes place, it could not be considered
in the process of evaluation. Therefore, the emission values are presumably underesti-
mated. With reference to releases of HCB and PCBs into water, soil, waste/residues
and products only the potential sources of these pollutants are indicated.

5.2. RELEASES WITH WASTEWATER

Releases of POPs with wastewater, and PCDDs/PCDFs, HCB and PCBs in particu-
lar, belong to the least recognised elements threatening the environment. Lack of
regulatory requirements to measure the level of POPs in wastewater in Poland, and
to charge for POPs discharged is to be blamed for that situation.

During 1999-2002, in connection with the EU approximation process, an attempt was
made to establish by the method of inquiry, which production processes and which
industries may discharge hazardous substances subject of the EU Directive 76/464/EEC
and its daughter directives, including substances controlled by the Stockholm Co-
nvention, into sewer networks. Two hundred and fifty enterprises have been covered
by the enquiry. Basing on its results a conclusion could be drawn, that at least 1000
large and medium enterprises exist, which potentially may discharge POPs with their
wastewater. However, the quantity of such discharge could not be defined. Having the
above in mind, pilot tests of POPs concentration in wastewater from about 1000
industrial enterprises were included into the Implementation Plan of the EU Directive
76/464/EEC and are expected to be carried out in 2004. For the time being the asses-
sment of POPs releases with wastewater is possible only by using factors published by
UNEP Chemicals, relevant to specific types of production processes. Such assessment
was performed just for PCDDs/PCDFs with the following outcome (Table 5.1).

Data presented in Table 5.1 do not include all categories of sources of dioxin
and furan release into water, therefore two following conclusions can be drawn:
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Table 5.1. Releases of PCDDs/PCDFs into waters during the year 2000

L Activity | Emission factor | Emission
Sources of dioxin/furan release
[Ggl [mg TEQ/Gg] |[mg TEQ]
04. Production processes 94.1
040201 Coke production (after-burning, dust filters)| 9069.4 0.006 54.4
040508 Polyvinyl chloride production (PVC) 273.9 0.03 8.2
0406 Processes in timber, paper and other industries
(Kraft process, chlorine-less bleaching) 300.4 0.06 18.0
9406 P.rocesses in timber, paper and other 4505 0.03 135
industries (unbleached paper pulp)
09. Waste management 1122.9
091002 Wastewater treatment in the municipal
sector (without sludge disposal)* 250578 0.002 S01.2
091002 Wastewater treatment in the municipal
sector (with sludge disposal)** 792 947 0.0005 396.5
091002 Wastewater tr.eatr‘nent in the municipal 450 475 0.0005 2252
sector (treatment on bio-filter)*
Total 1217.0

* Activity in Gg of wastewater, emission index in mg TEQ per Gg of wastewater.

(1) the main sources of dioxin and furan releases into water are not industrial pro-
duction processes but wastewater treatment processes (in Table 5.1 — 92%),

(2) releases of dioxins and furans with wastewater are for many times lower than the
emission into the air (compare data under Chapter 4). The Technical Report GF/POL/
/INV/R.13, prepared in the course of the Priority Setting Phase of the GF/POL/01/004
Project (see list in Annex 5A), quotes published factors of PCDD/PCDF releases into
water for 30 activity categories according to SNAP. After additional review of these
categories, the inventory table concerning PCDD/PCDF releases into waters in the
year 2000 (Table 5.1) will possibly be considerably extended.

No sufficient data could be gathered to assess the total release of PCBs and HCB
into waters. An assumption could only be made that the releases from wastewater
treatment processes could be estimated for over 50% and from industrial processes
below 15% of all releases.
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5.3. ENVIRONMENTAL RELEASES OF POPs WITH WASTES,
RESIDUES AND INDUSTRIAL PRODUCTS

5.3.1. Wastes and residues

Similarly, as in the case of wastewater, no direct measurements of PCDD/PCDF,
HCB and PCB concentrations in wastes, disposed of into the environment (except
for PCB content in the used and discarded electro-technical equipment) are availa-
ble. Under these circumstances, only the factors published in technical periodicals
can be used to evaluate the amount of POPs released with wastes, residues and
industrial products. Such evaluation was carried out for the year 2000 as a task
within the framework of inventories performed by this project (see Annex 5A).
Forty categories of emission sources, according to the SNAP classification, were
considered. Summary results have been put together in Table 5.2.

The volume of dioxin and furan releases with waste to the environment (341.3g/year)
is comparable with the volume of such releases into the air (505.3 g/year). Likewise
the releases with wastewater, the data available are not sufficient for the assessment
of PCB and HCB environmental releases with wastes disposed of. It can merely be
stated that their main source are the electric steelworks and secondary aluminium
processing and minor releases come from: coal combustion, secondary copper pro-
cessing, basic oxygen furnace shops, incineration of industrial waste and municipal
wastewater treatment.

Table 5.2. Releases of PCDDs/PCDFs into waste/residues in the year 2000

Rel
Sources of dioxin and furan releases € case % total of releases
[g TEQ]
01 Combustion processes in energy production
. 133 4
and transformation
02 Combustion processes in municipal and
. 31.1 9
dwelling sectors
03 Combustion processes in industrial sector 98.0 29
04 Production processes 59.7 18
05 Waste management (mainly wastewater
o . 139.2 40
treatment and incineration of sludge)
Total 341.3 100
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5.3.2. Products

Persistent organic pollutants can be released into the environment together with
industrial products and other types of economic activities. Such releases may take
place either during the use of products mentioned above or after they are discarded
as waste. Again, like in the case of wastewater and wastes, no sufficient and reliable
data on the content of POPs in certain products and the degree of their environmen-
tal releases are available. Estimates of these releases, based on emission factors
found in technical literature, indicate that this type of releases is not significant in
comparison with releases into the air and through wastes (Tables 5.3 and 5.4).

Data presented in Tables 5.3 and 5.4 indicate that the environmental releases of
dioxins and furans by the route of products are not significant in comparison with
the releases into the air and with wastes. Their main sources are paper and chemical
industries.

There are no sufficient data available to assess the quantitative releases of PCBs
and HCB with products. It may be only estimated that more than 50% of releases of

Table 5.3. PCDD/PCDF releases into products in the year 2000

Activit Emission Emission
Sources of dioxin and furan releases G Y factor TE
04. Production processes 10 684.2
040508 Polyvinyl chloride production (PVC) 273.9 0.1 27.4
040525 Producti f pesticid
roduction of pesticides 4 700 2800.0
(2.4-D; 2.4-bichlorophenoxyacetic acid)
Q406 P.rocesges in t1mb§r. paper apd other 1353.1 01 135.3
industries (biomass drying —pure timber)
0406 Processes in timber. paper and other
industries (Kraft process. chlorine-less 1223.0 0.5 611.5
bleaching)
Q406 Processes in timber. paper and other 711 10 7110.0
industries (recycled paper)
06. Application of solvents and other products 63.8
060312 Fabrics finishing 63.8 1 63.8
09. Waste management 32.2
091005 Production of compost 322 0.1 322
Total 10 780.2
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Table 5.4. Share of particular sectors in the release of PCDD/PCDF to the environment as
pollution of the manufactured produce in the year 2000

o Release % of total
Sources of dioxin and furan releases [« TEQ] release

04 Production processes (production of PVC, pesticides,

; . 10.7 99.0

paper and timber articles)

06 Application of solvents (finishing fabrics) 0.06 0.6
09 Waste management (compost production) 0.03 0.4
Total 10.8 100

such substances originate from secondary paper production, more than 15% from
pesticide production and less than 15% from the remaining processes in the paper
and timber industries, PVC production, pesticides, compost and fabric finishing.

5.3.3. Releases directly into the soil

Dioxins and furans are released directly into the soil in result of burning agricultural
waste, directly on the earth surface (burning dry grass, stubble-fields and straw) and
in result of forest fires. Preliminary inventory of these releases indicates that it is
not a significant source of dioxin and furan emissions to the environment (Table

5.5) in comparison with the emission into the air and with wastes.

Table 5.5. PCDD/PCDF releases directly into the soil in 2000

Sources of dioxins and furans release Activity Emission factor | Emission

[Gg] [mg TEQ/Gg] |[mg TEQ]
09. Waste management 3500.0
(OV?/?J] (gllfi% lo);;nmg of agricultural waste 350 10 3500.0
10. Agriculture 416.8

1003 Burning stubble-fields and straw 16.8 4 67.2

(li(()i(]): E:;nfl;;gs;tubble fields and straw R7 4 4 349 6
11. Other sources of emission and absorption of pollutions 1040.0
1103 Forest fires 260 4 1040.0
Total 4956.8
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Published data, based mainly on British inventories, indicate cutting and fragmen-
tation of scrap-iron (70-90%), leakages from capacitors (5-15%), land filling of
municipal waste (1-5%), leakages from transformers (0.5-2%), agricultural use of
wastewater (1-3%) as the main sources of release of PCBs into the soil. The share
of remaining sources does not exceed 0.5% of total releases. Lack of credible data
on factors concerning emission into the soil and on the number of electro-technical
appliances (transformers, capacitors and electric cables) disposed of on scrap heaps
did not allow for making an estimate of direct release of PCBs into the soil.

Even less evidence in this respect can be found in relation to HCB. Presumably
some industrial waste landfills, pesticide landfills, deposits from air and rainwater
drained by leaking sewers may be the sources of HCB release.

Table 5.6. Share of specific sectors in PCDD/PCDF relases directly into the soil in 2000

Sources of dioxin and furan releases Release [g TEQ] %;:12:5)?1
9. Waste management 3.50 71
10. Agriculture (burning grass, stubbles and straw) 0.42 8
11. Other sources (forest fires) 1.04 21
Total 4.96 100

5.3.4. Releases into specific environmental media

Assessment of dioxin and furan emissions into the air (see Chapter 4) and to waters
(see section 5.1) as well as with wastes, residues, products and directly into the soil
allows estimating roughly the shares of releases into specific environmental media.
Results of such an estimate indicate that 58% of the total dioxin and furan emission
goes into the air; almost 40% of the total release of dioxins and furans comes from
wastes and the remaining share (2%) from water!!, products and directly into the
soil (Table 5.7 and Diagram 5.1).

As far as PCBs and HCB are concerned, the available information on release of
these substances is not sufficient enough to calculate the respective quantities of
pollutants penetrating into wastewater, wastes, residues and products. It was only
possible to indicate from which processes the penetration of PCBs and HCB into
wastewater, wastes/residues, products and soil can be expected.

11 The share of wastewater in the total environmental emission of dioxins and furans is underestimated
because of lack of reliable emission factors. The structure of PCDD/PCDF flows into specific envi-
ronmental media may change after the emission with wastewater is verified.
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Table 5.7. PCDD/PCDF emission/release into specific environmental media in 2000

Particulars Air Water Was‘Fes and Products Soil
residues
Emission/release of dioxins
and furans [¢ TEQ] 505.3 1.22 341.3 10.8 5.0
Share in % 58.5 0.1 39.5 1.3 0.6
39.5% 58.5

@ Air

W Water

O Soil

O Products

B Wastes/Residues

Fig. 5.1. Release of dioxins and furans into specific environmental media in the year 2000

It would be right to assume that PCBs and HCB are released into wastewater, wa-
stes/residues, products and soil from processes being also sources of PCDD/PCDF
release. However, no adequate emission factors for PCBs and HCB, similarly com-
prehensive and credibly confirmed by research as for PCDDs/PCDFs, exist. There-
fore, any quantitative estimates are either impossible or highly uncertain.

5.4. PERSISTENT ORGANIC POLLUTANTS IN RIVERS
5.4.1. Historical data

Studies on threats from surface water pollution by insecticides of the chlorinated
hydrocarbons were carried out in Poland for the first time in 1964 by the Institute of
Water Management in Warsaw (now the Institute of Meteorology and Water Mana-
gement) at the Division of Coastal Drainage Water Protection in Gdansk. It was
concluded that, from among pesticides applied during 1961-1964, the following
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were most dangerous for fish (from more to less hazardous): DDT > toxaphene >
> metoxychlor'? (DMDT) > lindane!? (y-HCH). Such hierarchy was primarily the
effect of large use of DDT in relation to the remaining substances (3.2 thousand
tonnes in 1961 and 1.1 thousand tonnes in 1964).

Aldrin was used in very small quantities (10—20 tonnes/year) and only until 1962.
The remaining pesticides, covered by the Stockholm Convention, were not applied
in Poland at that time.

The first tests on the presence of polychlorinated insecticides in surface waters
were performed in the same research centre in 1968—1972 along the Vistula River
mouth. During 1968-1969 the MPCA and lindane were scattered from appliances
situated at the ground, and toxaphene from airplanes. After 1969 this was done only
from the ground. Concentrations of these substances, just after spraying, remained
very high in drainage canals for several hours.

e DDT — 125 pg/l,
® y-HCH  —100 pg/l,
e DMDT - 15pg/l,

® toxaphene — 100 pg/l.

Within the following two months these concentrations usually fell down below 20 pg/l,
and after a longer period stabilized at the following level:

DDT and DMDT - 3.0 pg/l and y-HCH - 0.6 pg/1.

In the following years 1972—1975, the studies were undertaken on POPs concentra-
tions in the Vistula River in the vicinity of Krakoéw, Warsaw and Gdansk. The ave-
rage concentrations of the tested pesticides in 1975 are presented in the Table 5.8.

During 1980-1989 the concentrations of the tested POPs in surface waters were
further falling, however, they still remained at quite a high level in river basins
under intensive farming and in waters heavily polluted by wastewaters (Table 5.9.)

It has to be added that momentary concentrations (maximum measured) in surface
waters, polluted by wastewater, reached the level of several mg/l: for DDT —7.9; for
DDE - 1.3; for DDD — 1.8; for y-HCH - 6.0; for DMDT — 1.0.

A general statement can be formulated that during the historical period (1961-1990) the
concentrations of pesticides in surface waters, not being a subject of strong pressure of
industrial wastewater discharge or intensive farming, did not exceed the safe levels.

Concentrations of DDT and DMDT exceeded the safe levels in waters heavy pollu-
ted with industrial wastewater, in respect of lindane, and also in surface waters
within areas of intensive farming.

121t is not included in the Stockholm Convention.
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Table 5.8. Average concentrations of polychlorinated insecticides at selected cross-sections
of the Vistula River in 1975 [ng/1]

. R Vistula River
Polluting substances U[EpKiralY(')l :31 la N([\lga\rlsl:&l;a Mouth
(Gdansk)
> DDT 1.33 0.09 0.040
v-HCH 0.67 0.15 0.100
DMDT 0.66 0.01 0.002

Table 5.9. Average concentrations of polychlorinated insecticides in surface waters during
1980-1989 [ug/l]

Waters in ba- Waters Surface Safe concentrations
Polluting sub- sins with infen- heavily pol- waters according to:
stance . . luted by Polish | EUDi-| US
sive farming (average) .
wastewaters standards| rectives |standards
DDT 0.039 0.264 0.005 0.05 0.03
DDE
(DDT metabolite) 0.016 0.064 - 0.05 | <0.001
DDD
(DDT metabolite) 0.002 0.050 - 0.05 0.01
Lindane (y-HCH) 0.178 0.207 0.005 0.05 <0.08
Metoxychlor
(DMDT) 0.001 0.049 0.005 0.05 0.02

— data not avaiable.

5.4.2. Present situation. River waters

Systematic investigations of river water pollution by chloroorganic substances are
presently conducted on 20 river cross sections (5 on the Vistula River, 5 on the Oder
River and 10 on rivers of the coastal drainage belt area) and only in respect of 2
groups of substances controlled by the Stockholm Convention: DDT with its meta-
bolites DDE, DDD, and PCBs. These are the tests performed within the system of
the State Environmental Monitoring co-ordinated by the Chief Inspectorate for Envi-
ronmental Protection. Generalized results are presented in Table 5.10.

Concentrations of remaining substances, covered by the Stockholm Convention,
were tested in Polish rivers sporadically during the last decade (Table 5.11).
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Table 5.10. Average annual concentrations of the sum of DDT and PCBs during the period
of 19922001 [pug/1]

Vistula River Oder River
Year Substances

Krakow | Warsaw |Kiezmark | Chalupki| Krakow | Warsaw

1992 >~ DDT 0.032 0.070 0.016 0.012 0.003 0.024
PCB 0.027 0.008 0.008 0.002 0.001 |<0.001*

> DDT 0.047 0.027 <0.001* | 0.012 0.018 0.012
1995 PCB 0.013 0.009 0.001 0.017 0.097 |<0.001*

2000 >~ DDT 0.051 0.086 <0.001* | 0.005 0.016 0.011
PCB 0.017 0.014 <0.001* | 0.001 0.016 |<0.001*

> DDT 0.022 0.044 <0.001* | 0.003 0.004 0.008
2001 PCB 0.008 0.008 <0.001* | 0.010 0.016 |<0.001*

Average |X DDT 0.063 0.048 0.020 0.013 0.028 0.014

for

19922001 PCB 0.015 0.011 0.009 0.007 0.010 |<0.001*

* Below the threshold of detectability 0.001 pg/l.

Table 5.11. Concentrations of selected POPs in surface waters of Poland [ng/1]

Measurc?ment Year | Endrin |Chlordane| Heptachlor| HCB >DDT | XPCB
location
Vistula Mouth | 1991— B 0.004— 0.0021- | 0.0076— | 0.120— | 0.120—
(Kiezmark) -1992 -0.019 -0.020 -0.05 -0.840 | —0.300
Mata Panew | 999 | 49 - - - 186 -
River
.o 1984~
Radunia River 1988 - - - - n.d.—139 -
Oder (Police) | 1999 - - — — 8 —
Oder River 1998-
Basin 25000 - - - - 0.8-218 | 0.3-150
— lack of data.

n.d. — not detected.

5.4.3. Present situation. River bottom sediments

Extensive studies on POPs in bottom sediments of the Oder River and its tributaries
were conducted during 1998-2000, within the framework of the “International Oder
Project” implemented after the tragic floods in 1997. Generalized results of these
studies are put together in Tables 5.12 and 5.13.
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Table 5.12. Content of chloroorganic pesticides in the Oder River and its tributaries’

bottom sediments in the period of 1998-2000

. Minimum-Maximum Average value
Pesticides
[ng/g dry matter] [ng/g dry matter]
DDE 1- 27.8 52
DDD 1- 27.6 4.2
DDT 1- 312 32
> DDT 1- 51.7 12.6
o~-HCH 1- 4238 22
y-HCH 1-177.0 21.1
5-HCH 1- 42.1 4.7
DMDT 1- 149 2.0
Total of pesticides tested 1.1-208.7 40.7

Table 5.13. PCB content in the Oder River and its tributaries bottom sediments in 1998-2000

Minimum-Maximum Average value
PCB Congener [ng/g d.m.] [ng/g d.m.]
52 1-233 22
101 1- 9.1 23
118 1-30.5 4.0
153 1-19.3 3.8
138 1-23.1 4.6
180 1-46.9 6.4
189 1- 1.0 0.4
Total of PCBs determined 1.3-189 28.9

The average value of DDT exceeds the permissible concentration for protected are-
as (2.5 ng/g dry matter) but is by half lower than the permitted content for areas
under farming and forests, or appropriated as residential, recreation and waste land
areas (25 ng/g dry matter) and 20 times lower than the permissible standard for
industrial and transport areas (250 ng/g dry matter). In addition, the maximum value
does not exceed the standard of 250 ng/g dry matter.
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The above mentioned permissible values are drawn from the Regulation of the Mi-
nister of the Environment!3 of 9 September 2002.

The said Regulation establishes permissible content of 7 PCBs total at 2000 ng/g
d.m. for industrial and transport areas and 20 ng/g d.m. for the remaining areas. The
average values for PCB content in bottom sediments of the Oder River exceed the
permissible values for protected areas, agricultural land and forests as well as resi-
dential and recreation areas and wasteland.

In terms of POP concentration in bottom sediments the Wloctawek Reservoir situ-
ated on the 675 km of the Vistula River is particularly interesting. It retains pollu-
tion transported from Upper Silesia, Krakow, Warsaw urban agglomeration up to
Plock as bottom sediments. The drainage basin covers about 170 000 km? presen-
ting 45% of the country’s territory.

Detailed investigations of some chloroorganic substances in bottom sediments were
carried out in the Wloctawek Reservoir by the State Geological Institute in the year
2000. Within the framework of the GF/POL/01/004 project additional measurements
and investigations aimed to define the concentration of the remaining POPs, i.e.
coplanar PCBs, dioxins and furans. Results are summarised in Table 5.14.

Comparison of average values for DDT, aldrin, dieldrin, endrin and PCBs, included
in Tables 5.14 with the values presented by the Regulation of the Minister of the

Table 5.14. Content of substances subject to the Stockholm Convention in bottom sediments
of the Wloctawek Reservoir

Substances Content [ng/g d.m.] Source
Aldrin 0.322"
Dieldrin 0.042"
Endrin 0.543" Data of the State
Heptachlor 2.795" Geological Institute
DDT 1.692"
PCB (28,52,101,118,153,138,180) 1.258"
PCB (77,126,169) 0.164 Data of the
Dioxins 1.154 GF/POL/01/004
Furans 0.077 Project

* Average value.

13 Regulation of the Minister of the Environment of 9 September 2002 on soil quality standards and
ground quality standards (Dz.U. No. 165, item 1359).
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Environment!? indicates that for agricultural and forest land as well as for residen-

tial and recreation areas (the latter dominate in that region), the permissible levels
in the bottom sediments of the Wtoctawek Reservoir have not been exceeded.

Most of PCB congeners, dioxins and furans, defined by the WHO as most toxic,
including dioxins — 2,3,7,8-TCDD were detected in bottom sediments of the Wto-
ctawek Reservoir. The level of toxicity of sediments analysed determined by the
value of TEQ, was higher than in sediments from Oder and Vistula Rivers outlets.

5.5. DISCHARGES OF POPs INTO THE BALTIC SEA

As reported by GUS — the Central Statistical Office (“Environmental Protection
2000), DDT and DMDT pollution loads discharged from the Polish territory
into the Baltic Sea were systematically falling down in the years 1990-1996,
while the y-HCH load was growing (Table 5.15). After 1996 GUS discontinued
publishing such data.

Data presented in Table 5.15 originate from measurements performed within the
scheme of the State Environmental Monitoring, by the Voivodship Environmental
Protection Inspections and by the Institute of Meteorology and Water Management.
These measurements were continued after 1996 and presented in annual reports
prepared by the Institute of Meteorology and Water Management for the Chief In-
spectorate for Environmental Protection. From data of these reports concerning DDT
in river waters, no clear tendency of decline during 1997-2001 could be noted.
Fluctuations in water run-off are, to a great extent dependent on the hydrologic and
meteorological conditions.

Since complete information on POPs concentrations in waters discharged from the
Polish territory into the Baltic Sea, and specifically in respect of concentrations of all

Table 5.15. Loads of chloroorganic substances discharged from the territory of Poland into
the Baltic Sea during 1990-1996

Years
Type of 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996
pollution load
tonnes/year
v-HCH 030 | 037 | 027 | 038 | 026 | 048 | 045
DDT 040 | 048 | 031 024 | 0.15 015 | 0.16
DMDT 060 | 038 | 008 | o0.11 007 | 010 | 0.02

Source: GUS — Central Statistical Office.
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12 substances controlled by the Stockholm Convention was lacking, one of the pro-
ject activities undertaken was the one time pilot study of the respective concentrations
in the Vistula and Oder Rivers sections close to their mouths. Samples were taken in
July 2002, when the water flow in the Vistula River was near the multi annual avera-
ge, and the flow in the Oder River about 20% higher than the mean value for many
years. Results of these measurements are presented in Tables 5.16, 5.17 and 5.18.

As the data quoted in Table 5.16 indicate, in spite of the fact that since many years
chloroorganic pesticides have not been used in Poland, all of them are detected in
river waters (5 compounds), bottom sediments (7 compounds) and in living organi-
sms (8 compounds).

In the case of PCBs a similar trend as in the case of chloroorganic pesticides was noti-
ced: some of the PCB congeners were not detectable in water but appeared in bottom
sediments and in fish tissues. Additionally, their concentrations in water were lower in
comparison to their content in the bottom sediments, and the latter one was lower than in
the fish fat tissue. This is an indication of a definite process of accumulation of these
substances primarily in aquatic organisms and next in bottom sediments.

Single measurements, presented above, do not provide for a credible determination
of the load of POPs discharged into the Baltic Sea. However, for the purpose of
comparison, such calculations have been carried out in respect of DDT and PCBs.
The following results were obtained (Table 5.19).

Table 5.16. Maximum recorded concentrations of chloroorganic pesticides in close to mouth
sections of Vistula and Oder Rivers in 2002

Compounds River water Bottom sediment Fish
[ng/1] [ng/g d.m.] [ng/g fat]

HCB 4.3 3.3 23.2
Heptachlor 279 94.6 0.7
Cis Chlordane not detected 3.6 52.4
Trans Chlordane not detected 13.4 not detected
Aldrin 15.3 10.3 16.9
Dieldrin 2.5 7.4 81.3
Endrin not detected 1.5 1.1
DDT 53.2 2.4 253
Toxaphene not detected not detected 8.9
Mirex not detected not detected not detected
Sum of pesticides in the most
sollute dpsample 53.2 102.8 181.0
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Table 5.17. Maximum recorded concentrations of polychlorinated biphenyls in close to mouth
sections of Vistula and Oder Rivers in 2002

Compounds River water Bottom sediment Fish
[ng/1] [ng/g d.m.] [ng/g fat]

Polychlorinated biphenyls:
e PCB 28 - - 11.4
e PCB 52 1.5 2.0 20.3
e PCB 101 not detected 2.4 374
e PCB 118 not detected 0.9 68.1
e PCB 138 not detected 4.9 15.3
e PCB 153 4.9 6.9 81.7
e PCB 180 2.9 4.7 29.1
e PCB 189 not detected not detected -
Sum of PCBs in the most
polluted sample 4.9 16.9 346.1
Coplanar polychlorinated
biphenyls:
e PCB 77 not detected 0.9 332
e PCB 126 not detected 0.1 22.7
e PCB 169 not detected not decected 20.3
Sum of coplanar PCBs in the
most polluted sample not detected 1.0 69.9

If these values could be recognised as credible, they would confirm a slow down of
the declining trend (or even an increase) of the DDT load discharged into the Baltic
Sea from the territory of Poland (compare data for 1990-1996 published by GUS,
Table 5.16). This conclusion requires checking and possibly correcting in the ne-
arest future by the calculation of loads for all available data on concentrations of
DDT and PCBs at the sites close to the Vistula and the Oder River mouths.

5.6. POLLUTION OF THE GDANSK BAY

Most systematic tests of DDT and PCB content in costal seawaters are conducted at
the Gdansk Bay (4 measurement points). Concentrations of the sum of PCBs (7 con-
geners: 28,52,101,118,138,153,180) oscillate from 0.8 to 1.3 ng/l, while the X DDT
(DDT+DDE+DDD) from 0.1 to 0.2 ng/l. During the period of 1992-2000 concentra-
tions of DDT and PCBs were quite stable with a very small falling trend. However,
accumulation of these substances in the bottom sediments of the Gdansk Abyss has
been observed.
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Table 5.18. Maximum recorded concentrations of dioxins and furans in close to mouth

sections of Vistula and Oder Rivers in 2002

Compounds River water s]:((i)frtr(l);ﬁt Fish
[ng/1] [ng/e d.m ] [ng/g fat]

2,3,7,8 - TCDF not detected 0.0038 0.071
2,3,7,8 - TCDD not detected 0.00002 0.002
1,2,3,7,8 - Pe CDF not detected 0.0015 0.178
2,3,4,7,8 - Pe CDF not detected 0.0015 0.209
1,2,3,7,8 - Pe CDD not detected 0.0037 0.143
1,2,3,4,7,8 - Hx CDF not detected 0.0037 0.169
1,2,3,6,7,8 - Hx CDF not detected 0.0002 0.247
2,3,4,6,7,8 - Hx CDF not detected 0.0005 0.047
1,2,3,7,8,9 - Hx CDF not detected 0.0002 0.045
1,2,3,4,7,8 - Hx CDD not detected 0.0001 0.005
1,2,3,6,7,8 - Hx CDD not detected 0.0009 0.056
1,2,3,7,8,9 - Hx CDD not detected 0.0067 0.016
1,2,3,4,6,7,8 - Hp CDF not detected 0.0003 0.018
1,2,3,4,7,8,9 - Hp CDF not detected not detected 0.058
1,2,3,4,6,7,8 - Hp CDD not detected 0.049 0.032
OCDD not detected 0.793 0.180
OCDF not detected 0.204 0.058
S(‘)‘El ?GEPSEEIBZPCDFS inthemost | ¢ detected 0.836 0.645

Table 5.19. Load of DDT and PCBs discharged into the Baltic Sea (momentary data from

July 2002)
) . Concentration [ng/1] Load [kg/year]
Site of sampling
DDT PCBs DDT PCB

Vistula River mouth:
e left bank 19.05 0.64 - -
e right bank 13.77 1.77 - -
® average 16.41 1.20 160 22
Oder River mouth not detected 1.31 0.0 24

— Not calculated due to lack of data on river flows.
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6. ASSESSMENT OF HEALTH HAZARDS

6.1. INTRODUCTORY INFORMATION

The contemporary procedure of the assessment of health risks caused by chemical

substances includes four basic elements:

® Identification of health hazards,

® Assessment of the relation: dose (concentration) — response (effect),

® Evaluation of exposure,

® Risk assessment (quantitative and/or qualitative assessment of health effects of
exposure).

This procedure has been adopted by the majority of countries based on recommen-
dations and decisions issued, among others, by the National Academy of Sciences
in USA, by US EPA, the European Commission and WHO.

The fundamental condition for risk assessment is to obtain reliable data, related to all
elements of risk assessment through compilation of data deriving from experimental
or epidemiological studies. This condition is often not fully fulfilled. The reason for
limited risk assessment opportunities is predominantly the lack of complete data
concerning the magnitude of exposure. Limitations are also connected with the dif-
ficulties in definition of the actual connection between the specific indices of health
problems with the exposure to specific chemical substances. In such cases risk as-
sessment is limited to quality characteristics, indicating the potential risk of appe-
arance of health effects by people exposed to chemical substances characterized by
specific toxicological peculiarities and for which the threshold doses, concentra-
tions or values of unitary carcinogenic risk were established.

Elaboration of a health forecast resulting from exposure to dioxins (PCDDs and
PCDFs), polychlorinated biphenyls (PCBs) and hexachlorobenzene (HCB) has been
initiated in Poland on the basis of the studies of the respective literature, the toxico-
logical characteristics of the discussed chemical substances and the review of data
concerning sources and magnitudes of exposure to specific substances in Poland.

Food is the prime source of exposure for people to the discussed POPs. Air and
water represent in total less than 10% of their intake. Because of lack of data con-
cerning the content of POPs in water and air, the risk assessment has been based on
considerations of their intake with food products, in accordance with the guidelines
on the FAO/WHO Food Code Commission. Wherever possible the Estimated Daily
Intake (EDI) was taken into account by comparing it with the Acceptable Daily
Intake (ADI) or the Tolerable Daily Intake (TDI).

When assessing the hazard of POPs to human health, two types of evaluations should
be distinguished: the toxicological assessment, including permissible concentrations,
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exposure doses and routes on one hand and the cancer risk, thus the probability of
contracting cancer disease or its specific type, on the other. In these terms the
International Agency for Research on Cancer (IARC) classifies the 12 substances
controlled by the Stockholm Convention as shown in Table 6.1. As demonstrated
in Table 6.1, among the 12 substances covered by the Stockholm Convention no
substances are included in group 1, the impact of which on humans was fully
proved. Two substances have been classified as the category with presumable
carcinogenic effect in human beings (group 2A: PCDD and PCB). Most of the
chloroorganic pesticides have been recognized as substances with possible carci-
nogenic impact on humans (group 2B — 7 substances) and only 3 substances do
not show any carcinogenic impact on the human organism (group 3: PCDF, diel-
drin and endrin). Though the substances specified in Table 6.1 under items 5—12
are not allowed for marketing in Poland, thus they are neither produced nor used
in this country, their residues are still found in surface waters, bottom sediments
and living organisms (see Chapter 5). Concentrations of their residues found in
foods are many times lower than those permitted according to health criteria. On
the basis of data concerning food products only 4 substances have been assessed
in this chapter, in terms of their impact on human health. PCDDs, PCDFs, PCBs
and HCB, found everywhere in the Polish environment (though in small quanti-
ties), are singled out by the Stockholm Convention into a separate group of sub-
stances released into the environment as by-products of combustion and some
industrial production processes.

Table 6.1. IARC’s classification of POPs

No. | Name of compound (group of compounds) Included into IARC group

1 | Dioxins 2A
2 | Furans 3

3 | Polychlorinated biphenyls 2A
4 | Hexachlorobenzene 2B
5 | Aldrin 2B
6 | Chlordane 2B
7 | Dieldrin 3

8 |DDT 2B
9 | Endrin 3

10 | Heptachlor 2B
11 | Mirex 2B
12 | Toxaphene 2B

=]
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Data for calculation of exposure and risk for the 12 substances under the Stockholm
Convention are available in the US EPA database, as well as in other analogous
databases. However, application of these factors in a human risk assessment proce-
dure faces serious obstacles in Poland, due to the lack of sufficient data on the
exposure, standards of permissible levels of exposure and epidemiological studies
evaluating health effects of exposure to POPs all over the country.

6.2. PERMISSIBLE CONCENTRATIONS OF POPs IN VARIOUS
ELEMENTS OF THE ENVIRONMENT AND IN PRODUCTS

Table 6.2 shows the permissible concentrations of POPs (HCB, PCBs and PCDDs/
PCDFs) commonly released to the environment through particular media and pro-
ducts. The data quoted originate from legal regulations being in force in Poland or
administrative decisions (for instance, decisions of the Chief Veterinarian concer-
ning dioxin tests in food products of animal origin, imported to Poland from the
European Union).

6.3. ASSESSMENT OF HUMAN EXPOSURE TO PCBs, HCB
AND PCDDs/PCDFs

6.3.1. Basis for exposure assessment

The simplest method to assess human exposure to chemical pollutants is the compa-
rison of concentrations of such substances in air, water, soil or foodstuffs with the
values of standards of permissible levels of concentrations in those environmental
elements. The actual concentration can be established on the basis of the environ-
mental monitoring measurements or calculated data, obtained by using computer
models of dispersion of chemical substances in air, water and soil.

Application of even such simplified methodology for human PCB, HCB and PCDD/
PCDF exposure assessment faces very serious obstacles in Poland, due to lack of
systematic measurements of concentrations of such substances in specific environ-
mental media as well as lack of credible models of their migration. The existing
models, known from literature, are characterized by low verifiability, particularly in
relation to substances known for their ability to re-emission.

In Chapter 5 some random or on-the-spot data concerning actual levels of PCB,
HCB and PCDD/PCDF concentration in water, soil and bottom sediments are pre-
sented. These details do not provide a sufficient basis for a proper assessment of
human exposure to these chemical substances in Poland. It can be assumed, on the
basis of information from literature and taking into account the emission values
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of the discussed POPs into the air that the main source of PCBs, HCB and PCDDs/
/PCDFs are foodstuffs of animal origin.

Table 6.2. Permissible concentrations of HCB, PCBs and PCDDs/PCDFs in particular
media and products

Media, products Permissible concentration
’ HCB | PCBs |PCDDs/PCDFs

AIR
e workplace ‘ 0.5 mg/m’ ‘ 1 mg/m’ ‘ -
WATER
e drinking water ‘ 0.10 pg/l ‘ 0.5 pg/l ‘ -
WASTEWATER
e treated wastewater discharged into 0‘003/13‘19*

waters or into the ground W:sltgew(a)lter B B
e industrial wastewater discharged into 2 mg/l of 0.1 mg/l of B

municipal sewerage systems wastewater | wastewater
SOIL, GROUND, SEDIMENTS
e protected areas - 20 ng/g d.m. -
e farm lqnd, forests, residential and B 20 ng/g d.m. B

recreation areas
e industrial and transport areas - 2000 ng/g d.m. -
FOOD
e cereal grains 0.01 mg/kg - -
e meat and meat products 0.2 (F)ymgkg | 0.2 mgkg |500pg TEQ/kg
° E:ll(l)( V?Zdo Aji?;y products containing 0.01 mg/kg 0.1 mg/kg B
® Elli)lfeilﬁi 1?2221 flz)éoducts containing 0.25 (F) mgkg _ _
e cggs without egg shells 0.02 mg/kg | 0.2 mg/kg -
e tea leaves 0.01 mg/kg - -
T
e e R

- Lack of data.
(F) As calculated per 1 kg of fat.
* The highest admitted daily mean value depending on the type of production.
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6.3.2. Exposure to HCB

Content of HCB in food products. There are two sources of information about the
content of POPs in food products and in biological material sampled from humans: (a)
results of studies conducted by scientific research institutes and (b) the reports of the
Soil, Plants, Farm Products and Food Quality Monitoring Council appointed by the
Minister of Agriculture and Rural Development (Annex 5B). Concentration of HCB in
raw materials and food products identified by different authors is presented in Table 6.3.

The data given in table 6.3 are in several cases higher than those presented below
from monitoring measurements (Tables 6.4 and 6.5). These differences are caused
by two factors: differences in measurement techniques and lapse of time.

Between 1995-1997 a permanent quality monitoring of plants, farm products and
foods was initiated in 100 sampling sites and 9 fisheries within the coastal zone of
the Baltic Sea. From 1998 the scope of monitoring measurements has been exten-
ded by increasing the number of measurement points to 300. The content of HCB
was tested in carrots, potatoes and cereals. The maximum permitted residues were
established among these farm products only for the cereals at the level of 0.01 mg/kg
(see Table 6.2). No increased content of HCB was found in the tested material. In
Tables 6.4, 6.5, 6.6 and 6.7 the summarized results of the HCB content monitoring
in different products, mainly of animal origin, are presented.

Although HCB is not produced nor used in Poland, it can be found in the environ-
ment and food products. On the basis of the results of adequate monitoring measu-
rements a conclusion can be drawn that the standards laid down by Polish regula-
tions concerning permissible levels of HCB in food — the main source of human
exposure — are compliant with a comfortable safety margin. Monitoring the quality
of plants, farm products and food provides up-to-date and reliable data, which may
be used for the assessment of human exposure. Lack of monitoring data concerning

Table 6.3. Content of HCB in food (in fat or products) in Poland

Material tested Average content | Number of Year gf the
[mg/kg] samples experiment
Cow milk 0.017 285 1994
Eggs 0.035 220 1994
Dairy products 0.025 75 1995-1997
Processed vegetables for children 0.004 63 1995-1997
Fish 0.004 42 1995
Fish products 0.034 45 1995
Pork fat 0.090 484 1991
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Table 6.4. Content of HCB in the fat tissue of pork, cattle, game, cow milk and in muscles of

carp in Poland
Material tested Range o[t;rclzg/rlicgintratlon Average value [mg/kg]
Pork 0-0.005 <0.001
Cattle 0-0.013 0.005
Milk 0-0.004 <0.001
Game 0-0.028 0.006
Carp 0-0.014 0.004

Table 6.5. Content of HCB in food products and in rape seed in Poland in 2000

Products Range of content | Average value Number of
[ng /kg fat] [ng /kg fat] samples tested
Pluck meat, cured meat 0-18.0 4.9 392
Oils 0-6.0 33 224
Margarines 0-3.4 3.0 244
Rape seeds 0-43.0 3.0 223

Table 6.6. Content of HCB in kidney fat of slaughtered animals in Poland

Fat Range of concentration| ~ Average value Number of samples
[ng/kg fat] [ng/kg fat] tested
Goose 0-89.0 41.7 36
Turkey 0-3.3 3.0 53
Broilers 0-3.0 3.0 59
Lamb 0-4.0 5.0 12

Table 6.7. Content of HCB in raw fish and fish products in Poland

. Range of concentration Average value Number of samples
The tested material g [mg/kg faf] [mg/ke fa] tested P
Raw fish 0.0011 —0.084 0.017 190
Tinned fish 0.0015 - 0.022 0.0091 51
Tinned cod liver 0.0163 — 0.0539 0.036 16
Smoked fish 0.0014 — 0.0415 0.0068 152
Salted fish 0.0040 - 0.0194 0.0084 11
Pickles 0.0030 - 0.0146 0.0074 18
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HCB content in potable water is less important for the evaluation of human exposu-
re because of its poor solubility in water.

As far as hexachlorobenzene threats to the Polish population are concerned, the
monitoring of food contamination by this substance is more important than the mo-
nitoring of the different elements of the environment.

Content of HCB in human biological material. Results of research concerning
the HCB content in human biological material are quite fragmentary and include
milk and fat tissue. Table 6.8 presents the results of some research projects carried
out mainly during 1990-2001.

Tests of HCB content in samples of human biological material confirmed that expo-
sure to these substances exists. However, a hygenic interpretation of its concentra-
tion in milk is impossible since no permissible levels of HCB in human biological
material have been determined.

Assessment of human exposure to HCB. Accepting that the main route of hu-
man exposure to HCB in Poland is food, the assessment of exposure was carried
out on the basis of HCB content observed in 2000 within the framework of soil,

Table 6.8. HCB content in human biological material

Tissue ;
Milk Fat Place of sampling Date Comments
0.0016 mg/1 - Warsaw-lactarium 1993 average of 62
samples
average of 277
- 0.310 mg/l |Warsaw-hospital 1992 samples; age from
10 to 80
0.0014 mg/1 - Krakow* 1992—-1996 |average value
0.0019 mg/1 - Katowice* 1992-1996 |average value
Gdansk, Skierniewice,
- 0.260 mg/kg Warsaw, Lublin 1975-1990 |average value
B s average of 10
34 900 pg/g fat Brzeg Dolny 2001 samples
_ - average of 10
31500 pg/g fat Tarnéw 2001 samples
22 600 pg/g fat - Wioctawek** 2001 |3verage of 10
samples

* Studies were carried out in seven cities (here only examples of Krakéw and Katowice are quoted).
Average concentration of HCB in samples taken in all 7 cities was equal to 0.002 mg/l, and the
maximum 0.005 mg/1 (in Kielce).

** Samples were confirmed particularly in locations, where manufacturers of chloroorganic substan-
ces and industrial waste incineration plants are situated.
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plants, agricultural and food products quality monitoring scheme. It was acknow-
ledged that results obtained in 1991-1997 in a number of research centres were
outdated, and that the testing methods applied were not uniform, raising doubts
when comparisons were made.

The Regulation of the Minister of Health and Social Care of 15 April 19974 sets up
the maximum acceptable residues (MAR) as criteria for the product’s quality asses-
sment in foodstuffs. The criteria of exposure assessment are the quantities of sub-
stances taken in relation to the tolerable daily intake (TDI). Table 6.9 shows the data
on HCB content in food products in the year 2000 expressed as % MAR. Concen-
trations presented above, except for the content found in goose meat, are low and
do not exceed several per cent of MAR. The assessment of exposure was made
taking into consideration the structure of intake of selected food products and
calculating the TDI factor.

Table 6.10 shows the TDI of HCB per a statistical Polish citizen, calculated from
the consumption structure of selected food products in 2000 and the average con-
tent of HCB in these products. The TDI of HCB, determined by WHO, amounts to
0.17 pg per kg of body weight. Concluding from data of Table 6.10, the daily intake
by a person with 70 kg body weight amounts to 7.47 pg, which means that, as
calculated per 1 kg of body weight, the intake is equal 0.107 pg/kg body weight/day,
about 63% of the TDI.

According to WHO the total average daily HCB intake with food, air and potable
water in the general population of Europe and North America lies between 0.0004
and 0.0030 pg/kg body weight/day.

Results of HCB content tests in fat tissue and human milk indicate past exposure
of the women, on one hand, and provide the basis for baby’s exposure through its
mother’s milk, on the other hand. Interpretation in the first instance is not comple-
te since no methodical foundations for the assessment of human exposure, based
on the content of chemical substances in the fat tissue, have been developed yet.

Exposure of babies fed by their mothers’ milk can be assessed applying two criteria:
the permissible content in baby’s and small children food products containing no
more than 10% of fat — 0.004 mg/kg and TDI — 0.17 pg/kg body weight.

The first criterion is fulfilled (Table 6.8). The HCB content in human milk (conta-
ining less than 10% fat) varies between 0.0008—0.0012 mg/kg and is lower than the
permissible level equal to 0.004 mg/kg. The second criterion is also met because the

14 Regulation of the Minister of Health and Social Care of 14 April 1997 amending the Regulation on
maximum acceptable residues of chemicals applied in cultivation, protection, storage and transport
of plants in foodstuffs (Dz.U. No. 43, item 273).
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Table 6.9. Average HCB content in food products in 2000

Average content MAR
Food product [rr%g /ke] [mg/ke] % MAR
Pork <0.001 0.2 (F) 0.5
Cattle 0.005 0.2 (F) 2.5
Milk* <0.001 0.01 1.0
Game 0.006 0.2 (F) 3.0
Carp 0.004 0.2 (F) 2.0
Meat — pluck, cured 0.0049 0.2 (F) 2.5
Oils 0.003 0.2 (F) 1.5
Margarine 0.003 0.2 (F) 1.5
Rape seeds** 0.003 0.2 (F) 1.5
Goose 0.0417 0.2 (F) 20.8
Turkey 0.003 0.2 (F) 1.5
Broilers 0.003 0.2 (F) 1.5
Lamb 0.005 0.2 (F) 2.5
Raw fish*** 0.017 0.2 (F) 8.5
Tins — without tinned liver 0.009 0.2 (F) 4.5
Tinned cod liver 0.036 0.2 (F) 18.0
Smoked fish 0.007 0.2 (F) 3.5
Salted fish 0.008 0.2 (F) 4.0
Preserves 0.007 0.2 (F) 3.5
Pickles 0.007 0.2 (F) 3.5

*  Includes milk and milk products up to 4% fat.
** Qil seeds — the value as for fat was assumed.
*** No Polish standard for fish is available, the permissible content as for fat has been applied.

(F) — As calculated per 1 kg of fat.

calculated daily intake based on results obtained in 2001 (Table 6.8) lies between
0.072 and 0.112 pg/kg body weight and is lower from the actual TDI (0.17 pg/kg

body weight).

The possiblity to predict health risks connected with exposure to HCB is limited to
the comparison of the HCB intake with food to the tolerable daily intake — TDI. The
daily intake of HCB with the food consumed is about 0.11 pg/kg body weight/day,
i.e. about 63% of the TDI value (0.17 pg/kg body weight/day) recommended by
WHO. Also, the daily HCB dose taken in by a baby with its mother’s milk, as
calculated from the data of the HCB content in human milk, amounting 0.8-0.12
ng/kg body weight/day, is found within the limits of TDI.
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Table 6.10. Daily HCB intake with food in 2000

Food product Consumption Content Intake
[kg/day per person]| [mg/kg] |[mg/day per person]
Milk 0.180 0.001 0.00018
Meat — pluck, cured 0.138 0.049 0.00676
Poultry 0.045 0.003 0.00014
Fat 0.018 0.003 0.00005
Margarine and other vegetable oils 0.034 0.003 0.00010
Fish 0.014 0.017 0.00024
Total 0.00747

The above data may indicate that the exposure to HCB through consumption of
products containing this chemical substance does not constitute a human health risk
in Poland, all the more, since the remaining sources (air and drinking water) repre-
sent a negligible rate in the total exposure.

6.3.3. Exposure to PCBs

PCB content in foodstuffs. Levels of PCBs in food, raw materials and products
obtained by various authors!s in the years 1994-1997 are shown in Table 6.11.

More extensive data, obtained by uniform methods, were gained in 1998-2000,
within the quality of plants as well as agricultural and food products monitoring
scheme, under which the content of the PCB total (i.e. 7 factors of congeners mar-
ked: 28, 52, 101, 118, 153 and 180) was monitored. These results are presented
below in Tables 6.12, 6.13, 6.14, 6.15 and 6.16.

Data of the Table 6.14 indicate that in many samples of kidney fat, collected from
poultry, the content of polychlorinated biphenyls is higher than 250 pg/kg fat, e.g.
for the MAR value of seven indicative PCB congeners, although the value of 100
png/kg of the congener PCB 153 has not been exceeded in a single sample.

When comparing the results of tests performed in the year 2000 with the results
obtained in previous years, a decline in the content of the total of seven PCBs indi-
ces in the tested groups of food products was observed. In relation to several sam-
ples of kidney fat from poultry and rape seeds an increase of the “dioxin content

15 Detailed literature information referred to in this chapter is found in this Project’s Technical Report
GF/POL/INV/R.14 (see Annex 5A).
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Table 6.11. Content of PCBs in foodstuffs in Poland (1994-1997)

Product Average [mg/kg] | Number of samples Date
i 0.003 285 1994
Cow milk
0.0001 52 1998
Eggs <0.001 220 1994
Fish 0.0034 42 1998
Citrus fruits 0.0002 64 1996/1997
Vegetables 0.0002 lack of data 1996

Table 6.12. Total PCB content in the carcass fat tissue of pork, cattle, game, cow milk and
muscles of carp in Poland during 1998-2000

The tested material

Range of results [mg/kg]

Average [mg/kg]

Pork

Cattle

Wild boar and roe
Cow milk

Carp

0-0.66
0-0.13
0-0.03
0-0.08
0-0.28

0.0012
0.0036
0.0059
0.0024
0.0278

Table 6.13. Total PCB content in different groups of food products and in rape seeds in

Poland in 2000
Range of results Average value
Product [ug/ke fat] [ug/kg fat] Number of samples
Meat products 25.0-328.0 153.0 392
Oils 96.0-152.0 130.9 224
Margarine 29.0-437.0 135.1 244
Rape seeds 35.0-331.0 138.8 223

Table 6.14. Total PCB content in fat tissue of poultry and lamb in Poland in 2000

Fat

Range of results [ug/kg]

Average value [pg/kg]

Goose
Turkey
Broilers
Lamb

86.0-334.0
38.0-335.0
184.0-265.6
83.0-169.0

159.2
177.9
lack of data
123.4
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factor” — total indicative PCB, over the value of 250 pg/kg fat was found. The
content of PCB residues in oils (and also in olive oil) does not constitute a hazard to
consumer’s health.

Table 6.15 presents changes in the total average value of PCBs (of seven congeners:
28, 52,101, 118, 138, 153 and 180) in tested products and rape seed during 1998—
2000, which indicate a falling trend.

Tests on the content of 7 PCB congeners were performed on 252 samples of food
raw material and fish products (Table 6.16)

Summarizing, in no tested sample of processed fish, the permissible level of 2 mg of
the PCB sum per 1 kg fat, as allowed in Dutch standards, was exceeded. When
taking into account the results of earlier tests carried out in 2000 it can be concluded
that the average content of the total PCBs in fish products and raw fish has been
constantly going down in the recent years. There are indications that this results
from improvement in purity of the Baltic Sea water on one hand, and the imple-
mentation of the Polish Standard, limiting the processing of cod livers to the size
of 350 g, on the other hand.

Content of PCBs in the human biological material. Data published at the be-
ginning of the 90s show the results of total PCB content in human milk without
splitting them into specific congeners. On the contrary, tests carried out later do

Table 6.15. Average value of the total PCB content [mg/kg fat] in food products during

1998-2000
The tested material 1998 1999 2000
Meat products 269.1 212.0 153.0
Vegetable oil 178.6 228.4 130.9
Margarine 125.9 201.5 135.1
Rape seeds 414.4 2293 138.8

Table 6.16. Content of the total PCBs in food raw material and fish products in 2000

The tested material Range of results [mg/kg fat] Average [mg/kg fat]
Raw fish 0.04-3.645 0.46
Tinned fish 0.021-0.92 0.12
Tinned cod liver 0.3-1.6 0.66
Smoked fish 0.024-0.75 0.09
Salted fish 0.036-0.196 0.084
Pickles 0.031-0.2 0.069
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take into consideration the appearance of coplanar congeners. This allows for the
calculation of the TDI applying the values of toxicity equivalents TEQ. During
1979-1992 the PCB level was measured in the fat tissue of men and women of
different age. Table 6.17 presents the PCB content in human biological material
in Poland.

Table 6.17. Content of PCB in the human biological material

Site Tissue
£ samplin Date Comments
Ot samping Milk Fat
Warsaw-
lactarium 1993 723 pg/g fat — Average of 62 samples
Wielkopolska| 2000- 12 samples, average for 13
Region —2001 776 £55.1 ng/g fat - congeners
Brzeg Dolny 2.44 pg TEQ/g fat _ In each city samples were
- taken from 10 women.
Tarnow 2001 | 2-12 pg TEQ/g fat - Samples from one city were
Wiloctawek 2.05 pg TEQ/g fat - put together and 12 conge-

ners were tested.

966 pg/g |Average of 3 samples.
(570-1600) |Non-orto coplanar PCB

, 774 pg/g  |Average of 9 samples

Gdansk 1990 - (150-1400) |Non-orto coplanar PCB
Average of 277 samples,
1992 - 856 pg/g fat |people’s age from 10 to 80
years

Skierniewice | 1979 -

Warsaw —
hospital

— Data not available.

Assessment of human exposure to PCBs. The basic route of the Polish popula-
tion’s exposure is connected with the consumption of PCB contaminated foodstuffs.
It results from the fact that PCB is present on the entire territory of this country as an
effect of pollution circulation between the elements of environment, e.g. from soil
to water, from water to air, from air to water, from bottom sediments to water, from
water to living organisms (for instance, fish).

In Poland, in 2000 the Chief Veterinarian issued guidelines, which determine per-
missible content of PCBs in some food products. According to these guidelines the
total content of PCBs (as a sum of selected indicative PCB congeners marked by the
IUPAC numbers 28, 52, 101, 118, 138, 153 and 180), recalculated into fat in respect
of food products should not be higher than:

® 0.100 mg of total PCB/kg fat — for milk and milk products,

® 0.200 mg of total PCB/kg fat — for meat and meat products, eggs and egg pro-

ducts, animal feeds and feed additives of animal origin.
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Hence, the food quality assessment in Poland should be carried out in accordance
with the above-mentioned guidelines assuming that the content of congeners has
been determined. Assessments carried out during the last 2-3 years comply with
these terms. Table 6.18 presents the PCB content in food products.

Information in Table 6.18 indicates that the total value of PCB content is low for
many products and does not exceed the permitted standard of MAR. Exception is
the tinned cod liver.

Data presented in this report cannot be used for the calculation of the PCB intake
dose since no quantities of specific congeners are given. Taking into account that
only two out of seven indicative congeners mentioned by the guidelines of the Chief
Veterinarian — Nos. 118 and 180 — belong to dioxin-like biphenyls and on the gro-
und of similarity to dioxins, their impact on humans may be assessed. For the rema-
ining congeners, not included into the group of dioxin-like biphenyls, no standards
of concentration were established.

Tests of human milk in the Wielkopolska Region (J. Lulek at al. GF/POL/INV/R.14)
covered 13 congeners, including 6 considered as dioxin-like biphenyls i.e. Nos. 105,
114, 118, 156, 170 and 180. Knowing the balanced factors of toxicity in relation to
2,3,7,8 TCDD the average daily intake (ADI) was calculated equal to 4.3 pg TEQ/kg

Table 6.18. Content of PCBs in food products

Products Average content % of MAR
[mg/kg fat]

Milk and milk products (MAR — 0.100)

Cow milk | 0.0024 | 2.4
Meat and meat products (MAR — 0.200)

Pork 0.0012 0.6
Beef 0.0036 1.8
Wild boar and roe 0.0059 2.9
Carp 0.0278 13.9
Processed meat 0.1530 76.5
Goose 0.1592 79.6
Turkey 0.1779 88.9
Lamb 0.1234 61.7
Smoked fish 0.0900 45.0
Salted fish 0.0840 42.0
Tinned cod liver 0.6600 330.0
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body weight per day. When taking into account that the intake is related to infants,
the calculated value is the verge of a threshold recognized as impassable.

In 2002 analyses of the content of dioxin-like biphenyls in human milk sampled in
Brzeg Dolny, Tarnéw and Wtoctawek were carried out (P. Gluszynski, GF/POL/
INV/R.14). Concentrations calculated in this study varied between 2.05 and 2.44 pg
TEQ/g of fat, which means that the daily intake falls between 10.5 and 12.5 pg
TEQ/kg body weight. These values are greater than those produced by J. Lulek. The
difference can be attributed to the number of congeners and their relevant coeffi-
cients considered in calculations.

Contents of PCBs in fat tissue presented in Table 6.17 are rather of informative
character about the past exposure, although, due to lack of a standard determining
the permissible content in human biological material DSB, it is difficult to assess
them in terms of their impact on the human health. Although testing of PCBs in
foodstuffs indicates that the standards laid down by the guidelines of the Chief
Veterinarian are met, according to studies of J. Lulek and P. Gluszynski the breast-
fed babies are exposed to high PCB doses.

Information required for prognoses of the health risk, constituted by PCBs is limi-
ted to scanty data from literature concerning the contents of these substances in
foodstuffs and human milk and to results of calculations on quantities of substances
taken in with food.

According to data presented in Table 6.18 the intake of PCBs with food by an adult
should not lead to a health risk. Such conclusion is based on the comparison of the
total PCB contents in food products with the Guidelines of the Chief Veterinarian for
these products. The estimated daily intake lies at the level of 0.578 ng/kg body we-
ight/day. Estimate of expected health risk on the basis of the EDI is in this case not
possible, because the toxicological and epidemiological investigations do not allow
determining the TDI for PCBs.

Similarly as in the case of exposure to dioxins, infants belong to the group of
relatively high exposure to PCBs. This is connected with the PCB content in hu-
man milk. The amount of PCB intake by infants during breast-feeding varies be-
tween 4.3 and 12.5 pg/kg body weight/day. These values exceed the threshold TDI
value of 4.0 pg/kg body weight/day, recommended by WHO. Just like in the case of
exposure to dioxins, the short period of exposure and the small rate of the PCB dose
taken with mother’s milk in relation to the lifetime dose should be considered. Ne-
vertheless, also in this case the relatively low safety margin should not be ignored.
For these reasons the need for further investigations of exposure to PCBs should be
carried out to obtain representative results for the whole country which would allow
adequate health risk assessment.
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6.3.4. Exposure to PCDDs/PCDFs

Tests for the presence of dioxins in foodstuffs and the environment were not carried
out in Poland, except for studies of A. Grochowalski and his collaborators (Table
6.19). However, this information does not present a sufficient ground for the asses-
sment of human exposure in Poland. Results of PCDD/PCDF tests in human milk
provide such opportunity with reference to exposure of babies in several locations.
Table 6.19 presents the intake of dioxins [pg/TEQ/kg body weight/day] by babies
with their mother’s milk in Poland.

Table 6.20 shows the intake of dioxins (pg/TEQ/kg body weight/day) by breast-fed
infants in Poland. The presented results prove that babies take large doses of dio-
xins with their mothers’ milk, but the small number of tests performed makes it
difficult to assess the sources of exposure.

Lack of data on exposure to PCDDs and PCDFs in Poland makes it impossible to
predict the health risk resulting from exposure. Only very limited information on
the dioxin content in human milk allows for making reference to the potential health
risk in breast-fed babies.

According to Polish data presented in Table 6.20, the estimated daily intake of dio-
xins by breast fed babies ranges within 51-108 pg TEQ/kg body weight/day.

The TDI for dioxins, i.e. the quantity of substances which an adult can take in every
day for life without a predictable detriment to his health, has not been determined in
Poland. The value of TDI established by WHO is 1-4 pg TEQ/kg body weight/day.
No separate TDI was set for adults, babies and children. Comparison of estimated
daily dioxin intake with mother’s milk (EDI) with the WHO recommended TDI
indicates, that the daily dioxin intake in breast fed babies exceeds the TDI by about
one hundred times. This would suggest a considerable increase of the babies and
children health risk. However, attention must be paid to the fact that the WHO
established TDI refers to the daily dioxin intake during lifetime. The WHO Wor-
king Group of experts involved in the assessment of health risk caused by dioxins
has acknowledged that the calculated life-time dioxins’ dose equal to 1800 ng TEQ
is more significant than the total amount of dioxins (about 80 ng TEQ) taken during
the short period of baby’s breast feeding time amounting to about 4% of the life-
time dose. Moreover, the WHO experts draw attention to the fact that the gain of fat
tissue in babies, during an average of six months of breast feeding, causes an effect
of “dilution”, i.e. reduction in dioxin content in the fat tissue and as a consequence,
it reduces considerably the differences in dioxin content in the target organs betwe-
en the baby and the adult.

It can be recognized after WHO that, in the light of the quoted data, the content of
dioxins in mothers’ milk does not present a contradiction to natural feeding. On the
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Table 6.19. Content of dioxins in food products of domestic and foreign origin in 1999
(Grochowalski et al., see Appendix 5b)

Reference data from
Products Range of content other countries*
[pg TEQ/g fat] [pg TEQ/g faf]

Sea fish (Baltic fish) 7.0-40.0 2.4-2143
Fish oil from Baltic Sea fish 11.2-40.0 —
Fish oil from Baltic Sea fish (import B 3
from Scandinavia)
Pork grilled on open fire (charcoal) 20.0-25.0 —
Poultry 0.6-12.8 0.7-2.2
Freshwater fish 1.2-9.4 2.4
Beef 2.4-8.5 0.1-16.7
Cheese 0.2-7.7 -
Eggs (yolk) 0.6-7.4 1.2-4.6
Butter 0.6-6.5 0.164.8
Milk powder 0.3-5.0 —
Milk 0.1-4.0 0.5-3.8
Beef tallow 3.8 —
Yoghurt with more than 2% fat 0.1-1.8 0.18
Pork 0.05-1.3 0.31

* Source: ,,Persistent organic pollutants in Poland” Waste Prevention Association,,3R”, Krakow 2001.
— not investigated.

Table 6.20. Intake of PCDDs/PCDEFs by babies on the basis of analysis of human milk in
five cities in Poland

Intake
Pl f
[pg/TEQ/kg sali;eli(r)lg Year Comments
body weight/day]
) TEQ was calculated basing on the

108*/49* Katowice 1992 Nordic Model* and US EPA Model**
51.10 Bytom 1989 | Calculated on the Nordic Model
90.48 Brzeg Dolny Calculated basing on the Nordic Model
86.74 Tarnéw assuming babies’ body weight at 5 kg,

2001 |80% of fat absorption and consumption

93.79 Wihoctawek of 800 g of milk/day
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other hand the fact alone that the daily dioxin intake by the infants together with
their mothers’ milk can be even one hundred times higher than the TDI value of an
adult, is a good reason for anxiety, having particularly in mind, that the developing
organism is most prone to toxic effects of chemical substances. Therefore, it seems
that despite of the lack of proved evidence of health risk resulting from dioxin inta-
ke with mother’s milk, activities aimed at reduction of dioxin emissions to the envi-
ronment and lowering the level of exposure is indispensable.

Limited data on dioxin content in the Polish women milk are far from being repre-
sentative and therefore should be treated highly cautiously. Countrywide cross-sec-
tion studies on dioxin exposure are urgently required.



PART II

ASSESSMENT OF THE NATIONAL INFRASTRUCTURE
AND PREPAREDNESS FOR THE IMPLEMENTATION
OF THE STOCKHOLM CONVENTION

7. NATIONAL LEGAL REGULATIONS AND OTHER
MECHANISMS

7.1. STOCKHOLM CONVENTION PROVISIONS VERSUS POLISH
LEGISLATION

All international agreements, ratified by Poland, constitute part of the national
legal system. They are applied directly, unless their application, in accordance
with Article 91, paragraph 1 of the Constitution of the Republic of Poland, requ-
ires the national law to be issued. With reference to the Stockholm Convention
the ratification process has been initiated. Obligations resulting from the imple-
mentation of the Stockholm Convention require introducing new legislation into
the Polish legal system. Table 7.1 presents a compilation of the provisions of the
Convention with the binding Polish law as of July 1, 2003, indicating the necessa-
ry amendments of the existing legal acts.

Among the existing regulations only Article 38, paragraph 5 of the Waste Law® of
27 April 2001 may rise doubts in the light of the respective provisions of the Co-
nvention. According to the latter (Article 6, paragraph 1) the POPs waste (hence,
PCBs) should be irreversibly transformed in the process of destruction. The ban on
PCB recovery, expressed by the Law on Waste is clearly formulated, nevertheless,
the Law allows a number of exceptions, and those exceptions cause discrepancies.
Other provisions of the Stockholm Convention may be introduced to the Polish law
by enacting appropriate executive regulations as enabled by the Waste Law of 27
April 2001, the Environmental Protection Law’ and the Law on Chemical Substan-
ces and Preparations of 11 January 200116,

16 Dz.U. 2001 No. 11, item 84; as amended.
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Table 7.1. Provisions of the Stockholm Convention on Persistent Organic Pollutants vs. Polish

law (as of 1 July 2002)

Stockholm Convention

Polish legislation

Normative act,

Comments

administrative measures

necessary to eliminate:

(1) Production and use of the
chemicals listed in Annex A
(aldrin, chlordane, dieldrin,
heptachlor, hexachloroben-
zen, mirex, toxaphen, PCB)

(i) Import and export of the
chemicals listed in Annex A
in accordance with the
provisions of para.2;

(b) Restricted production and
use of the chemicals listed in
Annex B (DDT)

Para. 2. Take measures to

ensure:

(a)that a chemical listed in
Annex A or Annex B is
imported only with the
purpose of:

i) Sound disposal as set forth in
paragraph 1 (d) of Article 6;
or

ii) Use or application for
purposes permitted under
Annex A of Annex B;

(b) Export of chemical
substances listed in Annex
A or Annex B only:

1) For the purpose of safe dis-
posal as set forth in para-
graph 1 (d) of Article 6; or

ii) For a use or purpose which
is permitted for that party
under Annex A or Annex B

iii) To the State, being not the

Substances and
Preparations'® contains
the delegation under
which the regulations
specifying the prohi-
bitions, restrictions of
terms of production,
turnover or use of
hazardous substances or
preparations may be
introduced.

Article 160 para. 1 of
the Environmental
Protection Law’
forbids marketing or re-
use of substances
constituting particular
environmental threat,
including PCB only
from the substances
under control (Art. 160
para. 2)

Article 65 of the Waste
Law?® sets the conditions
for acceptability of im-
portation of hazardous
waste. Import of hazar-
dous waste is restricted
to types of wastes, de-
fined by the Regulation
of the Minister of the
Environment,

Article Provisions* .
regulation
1 2 3 4
3 |Para.l. (a) Prohibition and/or |Article 31 para.l of the |The rules concerning the
undertaking the legal and Law on Chemical ban on POP production,

covered by the Conven-
tion provisions, do not
exist in the present Polish
law. Full implementation
of the Convention will
require issuing the regu-
lation concerning sub-
stances listed in Annex A
and Annex B, based on
Article 31 para. 1 of the
Law.

Implementation of the
delegation as contained
in Article 160 para. 3 of
the Law by recognition
of the remaining
controlled substances as
constituting a particular
threat to environment is
necessary to ensure the
fulfilment of the
obligation laid down by
Article 3 para. 1 of the
Convention.

Import of PCB-con-
taining waste is presen-
tly not allowed, though
opportunities cannot be
excluded in the future.
Provisions of Article 3
para. 2, in connection
with Art. 6 para. 1 of the
Convention admit the
possibility of
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2

3

4

Party to this Convention
which provided the certifi-
cate, specifying the type of
the intended use of that che-
mical and stating the obliga-
tion of protecting human
health and environment and
observing the provisions of
art. 6 para. 1 and provisions
of para. 2 part II of Annex B;

(c) Prohibition of exporting
chemicals listed in Annex A,
for which specific production
and use exemptions are not lon-
ger in effect, except for export
with the aim to eliminate it
according to art. 6 para. 1 (d).
Para. 3. Preventing the produc-
tion and use of new pesticides
and industrial chemical substan-
ces which, on the basis of criteria
contained in Annex D para. 1,
reveal POP characteristics.
Para. 4. Application of criteria
defined in Annex D para. 1 for
the assessment of the currently
used pesticides or industrial
chemical substances;

Para. 5, para. 1 and para. 2
shall not apply to the quantities
of chemicals used for labora-
tory testing purposes;

Para 6. Minimization of envi-
ronmental releases of substan-
ces used under the regulations,
excluding them from the rules
of the present Convention

being issued on the
grounds of the delegation
of Article 65 para. 4 of
the Environmental
Protection Law.

The permit for import of
hazardous waste may be
granted, among others,
on the condition that the
imported waste will be
subjected to recycling
processed within the
country or abroad, exclu-
ding the activities R10 as
mentioned in Annex 5 to
the mentioned Law.

Use and turnover of sub-
stances controlled by the
Convention, being the
components of the plant
protection chemicals are
the subject of the
Cultivated Plant
Protection Law" and
executive acts, being is-
sued on its basis, includ-
ing the Regulation of 5
March 2002*

importing the substan-
ces as listed in Annex
A or Annex B
exclusively with the
aim of their safe
elimination.

On the basis of the
mentioned legal acts
the application of the
substances under
control, as components
of plant protection,
chemicals, is forbidden
in Poland.

Cooperation with the
Secretariat of the Convention
in respect of the register of
specific exemptions

To be introduced after
the Convention is
ratified.

Measures to reduce or elimi-
nate releases from the uninten-
tional production. Development

Environmental
Protection Law’ in
chapter “Counteracting

The obligatory rules
allow understanding
the action aimed at
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—

2

3

4

of the National Action Plan —
during 2 years since the entry
of the Convention into life — in
order to identify and character-
ise the releases of substances as
listed in Annex C
(PCDDs/PCDFs, HCB, PCBs)
and undertake the activities
enabling prompt, considerable
reduction of the level of
releases or elimination of
emission sources.

pollution” contains the
rules, specifying the re-
quirements which have to
be met by the installa-
tions or equipment under
the use in respect of ob-
serving the standards of
emissions, the applied
technologies, performing
the emission measure-
ments and submitting
their results to the com-
petent organs and obtain-
ing emission permits,
required by the law (Art.
137-151 and 280-181).

The action plan is
determined by the
ecological policy of the
state (Art. 13-16 of the
Law) and the program-
mes of environmental
protection (Art. 17 and
18 of the Law)

Article 41 para. 1 (b) of
the Water Law®
introduces the absolute
ban on introduction of
only DDT and PCB from
among the controlled
substances, into water
and soil.

Based on the Water Law,
the standards concerning
aldrin, dieldrin, endrin
and HCB content have
been introduced. The
following is to be
determined:

— Admissible weight in
the purified industrial
wastes (Regulation of
the Minister of the
Environment™"),

reduction or
elimination of releases
from the unintentional
production. The
appropriate regulation,
specifying the
standards of emission
from POP installations
will soon be issued.

The delegation con-
tained in Article 206
para. 2 of the Environ-
mental Protection Law
enables determination,
on the way of regu-
lation, of the minimum
requirements, resulting
from BAT, including
POP emission from
installations if there is
a need of ensuring the
uniform approach to
issuing the integrated
permits on the territory
of the whole country.
Due to the duty of
introducing the requ-
irement of BAT appli-
cation for the new
emission sources, as
listed in part II of An-
nex C to the Conven-
tion at the latest date of|
4 years since its entry
into force, the regu-
lation should include
the mentioned
installations.
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4

considerable pollution of
individual elements of na-
ture or environment in gen-
eral.

The action plan is defined
by the National Environ-
mental Policy (Articles 13
— 16) and environmental
protection programmes
(Articles 17 and 18 of that
Law).

embraced, by the re-
quirement to obtain the
integrated permit simul-
taneously because of the
duty to introduce the re-
quirement of applying
BAT for the new emis-
sion sources included in
the part II of Annex C
to the Stockholm Con-
vention not later than 4
years after coming in
force. The said order
should cover just these
installations.

Measures to reduce or eliminate
releases from stockpiles and
wastes.

Para. 1. Develop appropriate
strategies for identifying: stock-
piles, products and articles in
use and wastes consisting of
chemicals listed in Annex A, B
and C

Two Regulations of the
Minister of Economy are
dealing with the PCB is-
sue, which introduced in
2002, among others, the
obligation to:

— make subject to inspect
equipment and installa-
tions on PCB presence,
determine PCB content
using gas chromatogra-
phy method,

mark and put on record
all equipment and instal-
lations submitted for in-
spection and PCB con-
tent determination,

as well as Article 162 of
the Environmental Protec-
tion Law, concerning the
duty of periodical submis-
sion of information to the
voivode on type, numbers
and places of PCB occur-
rence, and

regulations of the Law on
Waste Management Article
38 para. 7 requiring inser-
tion into the waste registra-
tion card the information
about PCB content.

For other substances
specified in Annexes A
and B prohibition of
turnover or repeated
use of controlled sub-
stances on principles
determined by the regu-
lations of the Environ-
mental Protection Law
(Articles 160-163) is
required.

With reference to
wastes amendments of
the Law on Waste
Management are re-
quired.
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4

— introduce the duty of
removing PCB from
waste before its recovery

or neutralisation (Art. 38

para. 2);

— recommend PCB com-
bustion in incineration
plants for dangerous
waste (Art. 38 para. 4)
where the energy recov-
ery takes place;

— introduce exceptions
from the ban on PCB re-

covery (Art. 38 para. 5);

— introduce the obliga-

tion to place the informa-

tion on PCB content in
the waste, on the waste
record card (Art. 38
para. 7)

requires legislative ac-
tion aiming at exclu-
sion of material recov-
ery of waste containing
substances subject to
the Convention in or-
der to eliminate the
collision with the
Waste Law provisions
with Article 6 para. 1
(d) of the Convention.
This amendment must
also include the ban on
recovery of other POP-
containing substances
and products and en-
sure neutralisation of
such substances ac-
cording to the require-
ments of the Conven-
tion.

Para.2. Cooperation with the
Basel Convention bodies in the
matter of control of trans-
border movement of hazardous,
POP-containing waste

The Basel Convention
was ratified by Poland
on 20.03.1992. The
Environmental Protec-
tion Inspection is the

tariat of the Convention in re-
spect of enlisting the sub-
stances in Annexes A, B and C
according to criteria specified
in annex D; development of the
risk profile in accordance with
Annex E. Analysis and prepa-
ration of conclusions in this

respect.

responsible body and
focal point.

7 |Development of a plan for im- The proposal of devel-
plementation of obligations un- oping the national pro-
der the Convention and control gramme for implemen-
of its execution tation of the Conven-

tion will be established
within the GEF Project

8 |Cooperation with the Secre- Tasks will be formu-

lated by the focal point
(national secretariat of
the Convention) after
its ratification.
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1 2 3 4
9 |The responsibilities in the re- Proposals on
spect of information exchange establishment of the
between the Parties via Secre- national focal point
tariat of the Convention (estab- will be developed
lishment of the national focal within the GEF Project
point in accordance to para. 3) activities
10 |Public information and Articles 77-78 and Ar- |Conducting inventories
education of the society ticles 19-24 of the En- |of emission sources
vironmental Protection and POPs activity in
Law specify the respon- |accordance with the
sibilities concerning in- |provisions of the
formation on the state of |Convention and the
environment and the re- |Decision of the Euro-
sults of the state environ- [pean Commission
mental monitoring. The |requires creation of
rules of the Law of 6 information collecting
September 2001 on the [system on the level of
access to public infor- |individual sources
mation** contain the similar to EPER or
regulations related to the [PRTR.
right to information on
environment which bear
the character of public
information
11 |Research, development and The rules of Articles

monitoring

25-30 of the Environ-
mental Protection Law
and of Articles 2 and
23-28 of the Law on
Environmental Protec-
tion Inspection'” consti-
tute the foundations of
the environmental moni-
toring system providing
for collection and distri-
bution of information on
the environment. Article
79 of the Environmental
Protection Law contains
the recommendations for
administrative bodies
and scientific research
centres to consider the
research programmes of
environmental protection
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11

environmental protection
problems in their re-
search activities.

12

Technical assistance for devel-
oping countries and the coun-
tries under the economic trans-
formation

Granting such assis-
tance should be con-
sidered in bilateral
agreements of coopera-
tion in respect of envi-
ronment management
and protection. The
Government should
create the conditions
encouraging Polish en-
terprises to participate
in such assistance.

13

Financial resources and mecha-
nisms aimed at financial
support of the developing
countries

In the future, under-
taking of political de-
cision, depending on
Party’s own possibili-
ties will be necessary.

15

Reporting: The duty of submit-
ting the reports on activities,
statistical data concerning pro-

To be introduced after
ratification by the ap-
pointed bodies

duction, export and import.

*  Abstract from the provisions of the Stockholm Convention being called hereinafter in Table 7.1
“the Convention”, imposing the duties that require introduction into national regulations or the
action to be undertaken by the Party.

** Dz.U. 2001, No. 112, item 1198.

Chemical substances covered by the Stockholm Convention, mentioned in Anne-
xes A and B, except for PCBs, belong to active compounds of plant protection
chemicals (pesticides). It must be explained that the regulations of the Law on
Chemical Substances and Preparations do not refer to plant protection chemicals
(Article 1, paragraph 3, item d), but substances being components for production
of such chemicals, thus their active compounds are subject of that law. The Law
on Protection of Cultivated Plants of 12 July 1995 regulates the issues concerning
use of pesticides. The Regulation on detailed rules for issuing permits admiting
plant protection chemicals for marketing and use of 5 March 2002, based on that
Law provides, in the Annex 9 “Biologically active substances banned from use as
constituents of plant protection chemicals in Poland”, a list of all substances subject

17 Consolidated text: Dz.U. No. 112, item 982; as amended.
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to the Stockholm Convention. Thus, the conclusion may be drawn that the use of
pesticides, containing compounds covered by the Stockholm Convention is legally
prohibited in Poland.

7.2. ENVIRONMENTAL PROTECTION LAW

The Polish Environmental Protection Law’ establishes the duty to update periodi-
cally the National Environmental Policy, develop the system of granting permits for
environmental emissions of energy and substances determining the relevant condi-
tions, including application of environmental quality standards, best available tech-
niques and environmental monitoring as well as terms for collection, processing
and release of information concerning the use of environmental resources. Regula-
tions particularly significant for issues concerning the reduction and elimination of
POPs-like substances are inserted under the Chapter “Pollution prevention”. The
Law establishes here a ban on marketing and re-use of substances posing particular
environmental threat (Article, 160 paragraph 1), identifying PCB as such a substan-
ce (Article 160, paragraph 2) and authorizes the Minister of the Environment to
define other substances as particularly hazardous to the environment, hence also
persistent organic pollutants covered by the Stockholm Convention.

Provisions of the Law on Environment Protection (Articles 137-151, 180-181 and
specifically Articles 144, 145) concerning basic requirements, which must be fulfilled
by installation in operation provide for the initiation of activities set forth by Article 5
of the Convention aimed at reduction/elimination of unintentional releases. However,
to fulfil it, issueing of the respective regulation will be necessary, according to Ar-
ticle 146, paragraph 2 of the Law as well as a gradual restriction of conditions laid
down by the regulations concerning emission standards (Article 145), in relation to
installations listed by Annex C to the Stockholm Convention, and particularly those,
which according to existing regulations, are not subjected to obtain integrated per-
mits. Articles 77—80 of the Law provide for public information and education (Article
10 of the Convention). Similarly, Articles 25-30 of the Law ensure scientific research
and monitoring activities on POPs (Article 11 of the Convention). Such documents
as the National Environmental Policy (Articles 13—16 of the Law) and Environmen-
tal Protection Action Plans (Articles 17 and 18 of the Law) ensure initiation and
implementation of plans aimed at identification, reduction of levels of emission and
elimination of the sources of POP emission (Articles 5 and 6 of the Convention).

Following the pattern of the European Union legal regulations, Part II of the Envi-
ronmental Protection Law sets forth provisions, important in terms of the state-
ments of the Convention, concerning installations, equipment, substances and pro-
ducts. Referring to installations and equipment it requires that their use should not
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lead to emissions exceeding the established standards and the impact of neither
installations nor equipment should not cause considerable worsening of the state
of the environment nor threatening human life or health. This is an outstandingly
important interference into production processes and industrial production facili-
ties. Poland was the first country to apply this idea in such a form.

The Law is broadening the catalogue of permits for the use of installations as com-
pared with the scope applied so far by introducing integrated permits, in connection
with the implementation of the EU IPPC Directive!8. It introduces new regulations
concerning implementation of a set of techniques from the scope of the best availa-
ble techniques — BAT. Importance of that regulation requires some explanation. For
a number of years an annual inventory of PCDD, PCDF, PCB and HCB emissions
from unintentional production of those pollutants has been carried out in Poland.
This inventory takes into account specific production installations and installations
of thermal waste destruction, volume of the capacities and their technical state. The
IPPC Directive, hence the Environmental Protection Law, covers all production
facilities and waste incineration plants, which according to the current state of know-
ledge, releases of the four substances listed in Annex C to the Stockholm Conven-
tion into air, as well as through generated wastewater, wastes and manufactured
products. The same four substances are listed in the Annexes to the IPPC Directive,
the emission of which should be reduced. Introduction of integrated permits and the
BAT system are of significant importance for the implementation of the Stockholm
Convention resolutions.

Moreover, the Environmental Protection Law, under its Chapter IV, regulates the
issues of preventing industrial accidents. It defines accurately the legal instruments
concerning prevention of major industrial accidents, the duties of the management
of facilities likely to cause industrial accidents and the duties of administrative bo-
dies linked with such accidents. It should be stressed that industrial accidents may,
in some instances, unintentionally cause formation of the above mentioned substan-
ces classified as POPs. These regulations are synonymous with the introduction
into the Polish economic practice of the regulations of the so-called EU Seveso 11
Directive.

7.3. LAW ON CHEMICAL SUBSTANCES AND PREPARATIONS

The Law on Chemical Substances and Preparations'® sets conditions, prohibitions or
restrictions for production, marketing and use of chemical substances and prepara-
tions in order to prevent the negative effects of these substances and preparations

18 Directive on integrated pollution prevention and control.
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on human health or the environment. It regulates proper classification of these
substances based on the criteria of hazards they constitute to human health or the
environment, and introduces description cards as an indispensable condition for
their handling, establishes the post of the Inspector for Chemical Substances and
Preparations reporting to the Minister of Health. This Law indicates administrative
bodies competent for determination of human health and environmental risk asses-
sments, establishes the duty to inform the inspector about hazardous preparations
introduced for marketing on the Polish territory and the duty to test the chemical
substances and preparations, methods of labelling, packaging, marketing and use of
hazardous substances and preparations.

In case an unreasonable risk to human health or environment occuring as a result of
production, marketing or use of hazardous substance or preparation or resulting
from international agreements, the Article 31 of that Law authorises the Minister of
Economy to establish, on request of the Minister of Health or the Minister of the
Environment, the necessary restrictions, bans or conditions by the way of the regu-
lation of the Minister of Economy for:

Production, marketing or use of such substances or preparations,

® Specific applications of such substances or preparations,

® Specific use in concentrations or proportions exceeding certain levels.

The Law states that in cases required by international agreements, the production,
marketing or use of hazardous substances and preparations need permission of the
Minister of Economy.

The Sanitary Inspection is supervising the adherence to the regulations of the Law

on Chemical Substances and Preparations by bodies introducing substances and

preparations to the market and using them in their professional activities. In addi-

tion to that:

® The Environmental Protection Inspection — with reference to environmental thre-
ats,

® The National Labour Inspection — with reference to supervision and control of
compliance with the regulations of the Law by employers,

® The Trade Inspection — with reference to labelling single packages of hazardous
substances and preparations in gross and retail sales,

® State Fire Service — with reference to proper marking of places of stockpiling of
substances and preparations,

® Border Guards and Customs Services — with reference to compliance with the
bans concerning imports of substances and preparations into the Polish territory.

In terms of introducing the regulations of the Stockholm Convention into the Polish
law the provisions of Article 31 are particularly important because they authorises
the introduction by a regulation of a ban, restriction or establishment of conditions
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for production, marketing or use of substances or preparations. Implementation of
this delegation shall demonstrate the implementation of obligations provided by
Article 3 of the Stockholm Convention. Provisions of the Law on Chemical Sub-
stances and Preparations seem to present coherent legislation fulfilling require-
ments needed to implement the obligations laid down by the Convention, provi-
ded the Minister of Economy and Social Policy shall satisfy the delegation of
Article 31 of the Law.

Detailed proposals for changes in the Polish legislation necessary for the implemen-
tation of the Stockholm Convention provisions, as output of the GF/POL/01/004
Project, will not provide proposals for changes in the Law on Chemical Sub-
stances and Preparations because neither of the substances mentioned under
Annexes A and B to the Convention are produced in Poland intentionally. The
unintentional production of substances mentioned under Annex C takes place in
Poland but the conditions of its reduction is subject of the Environmental Pro-
tection Law.

7.4. LAW ON WASTE

According to the Stockholm Convention any stockpiles of substances or prepara-
tions containing substances listed in its Annex A and Annex B are regarded as
waste in countries becoming Parties to the Convention. In accordance with the Law
on Waste® all these materials were classified as hazardous waste, provided that the
concentrations of the above mentioned substances, exceed specific values of thre-

shold concentrations!?.

Particular requirements in relation to POPs waste are defined in Article 6 of the
Stockholm Convention. These regulations refer to the requirement of irreversible
transformation of the substances in the process of waste destruction and do not
allow for recycling (material recovery). Similarly, the Law on Waste prohibits reco-
very of PCBs as set forth in Article 38, paragraph 1, however, admission of the
waste treatment process (D9 process) for one of the possible methods based on
Article 38 paragraph 5 of the Law is doubtful.

It will be necessary to amend the Law on Waste by including a clear prohibition for
material recovery from waste covered by the Stockholm Convention and the condi-
tion of irreversible transformation of POPs in the process of their destruction.

19 For PCBs — 0.005% according to Article 3, paragraph 17 of the Environmental Protection Law and
for other substances in the executive regulation to the Law on Waste.
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7.5. WATER LAW

Legal regulations concerning releases of POPs into water and soil are also included
in the Water Law and executive acts based on that Law. The Water Law dated 18
July 2001?° sets out, among others, the principles of water management in a broad
sense including, among others, setting orders, prohibitions and restrictions aimed at
maintaining good environmental quality of waters.

In terms of implementing provisions of the Stockholm Convention, of particular
importance is the duty addressed by the Law to all water users, including, which is
significant, ordinary water users, to comply with the requirements concerning the
quality of wastewater discharged into water bodies and to the soil. These require-
ments cover also the concentrations of substances subject to the Stockholm Co-
nvention. Additional standards to be complied with by wastewater discharged into
water bodies are laid down by executive regulations issued by the Minister of the
Environment based on delegations of Article 45, paragraphs 1-2 of the Water Law.
From the analysis of the mentioned regulatory acts it may be concluded that the
concentrations of substances controlled in wastewater are regulated in four ways:
® Establishing unconditional prohibition to discharges of some substances con-
trolled by the Convention (DDT and PCB) into water or soil — Article 41, para-
graph 1b of the Water Law;

Determining the permitted amounts of substances, which may be released in
treated industrial wastewater per unit of raw material, material, fuel or final
product used. Standards for aldrin, dieldrin, endrin and HCB in this respect are
regulated by the Regulation of the Minister of the Environment of 31 January
2003 on allowed amounts of substances which may be discharged with indu-
strial wastewater, issued on the authorisation of the Article 45 paragraph 2 of
the Water Law;

Determining maximum permitted values of aldrin, dieldrin, andrin and HCB
concentrations in treated industrial wastewater. Standards in this respect are set
by the Regulation of the Minister of the Environment of 29 November 2002 on
conditions for discharging wastewater into water bodies and soil and on substan-
ces particularly hazardous to the aquatic environment (Dz.U. No. 212, item 1799)
issued as authorised by Article 45, paragraph 1 of the Water Law.

Determining maximum permitted pollution standards for industrial wastewater
originating from stack gases cleaning processes and processes of thermal trans-
formation of waste concerning dioxins and furans in the form of totals of indivi-
dual dioxins and furans. These standards were introduced compliant with the

20Dz, U. 2001, No. 115, item 1229; as amended.
21 Dz.U. 2001, No. 35, item 309.
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mentioned Regulation of the Minister of the Environment of 29 November 2002,
though they will not come into force not before 28 December 2005 (provisions
of the Regulation are valid from 1 January 2003).

7.6. ASSESSMENT OF EFFICIENCY

Full assessment of efficiency of legal regulations concerning POPs problems is pre-
sently not possible, for the majority of those regulations are in the initial stage of
their application. This is particularly relevant in respect to integrated permits, but
also with reference to laws concerning chemical substances and preparations. Know-
ledge of the Stockholm Convention provisions obligatory in the administration of
industry and economy is, in average, rather low. However, the initial results of acti-
vities within the area of chemical substances and preparations must be assessed as
positive. Legal regulations concerning plant protection and plant protection chemi-
cals should be highly appreciated. Their implementation over many years in a form
close to the currently valid Law on the Protection of Cultivated Plants contributed
to the elimination of substances controlled by the Stockholm Convention in this
sector. It can be expected that the regulations of the Environmental Protection Law
shall be effective to the same extent in reduction and elimination of substances
subject to the Stockholm Convention. After joining the EU by Poland the industrial
and municipal sectors will need to meet high environmental protection standards of
the EU regulations, which were announced by the proposal of the European Parlia-
ment and the EU Council Regulation on persistent organic pollutants of June 2003.
To fulfil the tasks, only in respect of reporting to the European Union on POPs, it
will be necessary to extend the knowledge and access to available information on
the state of pollution caused by POPs, their emission to air and relases into water
and soil and their effect on the environment and human health. The main reason for
the establishment of the above mentioned legal acts was the need to harmonise the
Polish law with the EU legislation. Thus, it can be stated that the Polish legislation
is compliant with the EU law, though, having in mind the dynamics of changes of
the latter in the area of environmental protection, further amendments of the Polish
legal regulations will be required in future.

It must be admitted that the regulatory system related to plant protection and plant
protection chemicals is functioning efficiently. This statement is justified by many
years of implementation of this set of regulations in a form very similar to the pre-
sent Law on Cultivated Plant Protection’.

There are good reasons to expect high efficiency of legal regulations concerning sub-
stances subject to the Stockholm Convention. Apart from relevant Polish regulations,
the industry and municipal services will be subject to restrictions of the European
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Union regulations after Poland becomes its Member State. Just to cope with the tasks
of the EU reporting system on POPs a much deeper knowledge of the actual situation
in the industry and municipal services will be required by the respective authorities.
Obviously, it will positively affect the average level of law enforcement.

One of the substantial grounds for the development of the above-mentioned legal
acts was the regulatory system of the European Union. Each draft of those laws and
each law itself at the final stages of the legislative process were subject to control by
the Committee of the European Integration and by the interested organisations in
terms of their compliance with the EU provisions. Thus, it can be confirmed that
these laws are conformable with the legislation of the EU. Apart from the EU regu-
lations the Polish law obviously contains solutions reflecting the specific admini-
strative division of Poland, structure of central and local government, competencies
of ecological funds etc. This, however, does not contradict with the EU law.

7.7. THE ROLE OF ENVIRONMENTAL FUNDS

Environmental funds, foundations and banks belong in Poland to the most impor-
tant institutions acting in the environmental protection domain. They are, parallel
with the budget resources being at disposal of all levels of administration (central,
voivodeship, poviat and gmina), the fundamental source for financing not only envi-
ronmental protection projects but also a great number of other ecological activities
(planning and programming, expert studies, upgrading of organizational structures,
education and training, extension and publication activities and many others).

The financial resources of environmental funds (National Fund for Environmental
Protection and Water Management, 16 voivodeship funds, 373 poviat funds and
2489 gmina funds) are generated primarily from charges paid for the economic use
of environmental resources. Principles of collection, distribution of collected reve-
nue among various funds and the possible purposes of their expenditure are defined
by the Environmental Protection Law’, as well as by the internal roles of particular
funds established by their boards of management. The environmental funds provide
financial support to environmental protection activities on preferential terms, most
often in the form of low interest loans and grants. In cases when the project is
completed as expected by the loan agreement and the borrower attains the planned
environmental effects, the loan may partly be waved.

Preferential financing of environmental protection activities is the main objective
of operations performed by some ecologic foundations. They do manage funds pro-
vided by trustees (these funds may be also supplemented by the revenues gained in
result of commercial activities of such foundations). A good example is the EcoFund
Foundation, established in 1992 by the Minister of Finance, for effective management
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of financial resources obtained from the swap of part of the Polish foreign debt into
an instrument of environmental protection (known as “debt eco-conversion”). So
far USA, France, Switzerland, Italy, Sweden and Norway decided to convert part of
the Polish debt into environmental protection support resources (571 million USD
in total, in 1992-2010).

The task of the EcoFund Foundation is to co-finance such environmental protection
activities, which not only are significant for the region or country but have an im-
pact upon attaining environmental objectives regarded as priority goals by the inter-
national community of the European or even global scale. Another task of the Foun-
dation is to facilitate the transfer of the best available technologies to the Polish
market from the donating countries as well as to stimulate the development of do-
mestic environmental protection industry.

Five environmental protection sectors have been recognised as priority areas, namely:

1. Reduction of trans-border transportation of sulphur dioxide and nitrogen oxides
and elimination of low emission sources including, among others:
® Elimination of sulphur from fuels and upgrading fuels before distribution;
® Change in coal combustion and power production technologies;
® Introduction of fuels, less polluting the environment;
® Promotion of the best technologies for pollution emission reduction.

2. Reduction of pollution discharge into the Baltic Sea and protection of water

resources, including:

® Reduction of pollution run-off from cropland, meadows and roads into surfa-
ce waters,;

® Protection of lakes, most valuable in terms of nature conservation, against
pollution;

® Protection of water intakes, including protection of the main underground wa-
ter reservoirs against infiltration of surface waters polluted with wastewater.

3. Reduction of greenhouse gases causing global climate change. The EcoFund sup-
ports implementation of projects connected primarily with energy saving and impro-
vement of energy use efficiency and promotes use of renewable energy sources.

4. Protection of biological diversity.

5. Waste management and reclamation of polluted soils, including among others:
® Development of complex systems of selective collection, recycling and reuse

of hazardous waste and municipal waste management systems serving 50-250

dwellers;

Measures linked to elimination of hazardous waste generation in industrial

processes and elimination of such waste;

Clean up of soils contaminated by hazardous waste presenting a threat to

human beings and nature.
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Some banks offer financial support for environmental protection activities either
on preferential or commercial terms. A particular position among them holds the
Bank Ochrony Srodowiska (Environmental Protection Bank), providing loans at
low interest rates (subsidized by the National Fund for Environmental Protection
and Water Management), and other banks offering loans to support agriculture
and development of rural infrastructure.

Activities aimed at environmental protection may be, according to legal regula-
tions, subsidized in the following manners:

® Waiver of the income tax from individuals and legal bodies on part of the income
gained in result of commercial activities, in which waste material generated on
the Polish territory was used;

Waiver of the income tax from legal bodies on income from sale of real assets or
rights of perpetual use of properties based on environmental protection regula-
tions as well as tax payers’ income (except for state enterprises, co-operatives,
companies, municipal enterprises and budget entities), which statutory objective
of activities is environmental protection;

Waiver of the VAT tax or reduction of the VAT tax rate of some types of services
connected with environmental protection;

Opportunity to deduct, under specific terms, from the taxable income of capital
expenditures connected with activities concerning collection, purchase and se-
gregation of waste;

Deduction from the taxable income of legal bodies donations for environmental
protection purposes, not exceeding 10% of the total income;

Relaxation in the farm land tax eligible on the ground of expenditures made for
the construction or modernisation of environmental protection installations;
Waiver of the real estate tax on land appropriated for buildings serving as waste-
water treatment or disposal facilities;

Financial support of regional development from the state budget resources, which
can be appropriated for the tasks included in the voivodeship contracts; such tasks
include also capital expenditures improving the quality of the environment.

8. MINISTRIES, AGENCIES AND OTHER SUPERVISION
AND CONTROL INSTITUTIONS

As shown by the review of the legal system presented in Chapter 7, the responsibi-
lity for the implementation of particular legal requirements is imposed by the Coun-
cil of Ministers on several ministries and governmental agencies. The general sys-
tem of supervision and control of persistent organic pollutants in Poland is shown in
the Diagram 8.1. In result of harmonization of the Polish law and the organisational

119



NATIONAL POPs PROFILE

syuejnyjod oruegio jud)sisiad Jo [01u0d pue UOISIAIdANS JO JWAYDS *T°g WRISBI(

(sno)
0SD

INANI NMIAT
4004 _ _
AT DS
HAPNOI _ _
SO _ 101 vIdl
NOI _ _
_ JAN
ddI R 1)} aar
HIN
SASHN _
dTID ddAN Idd
SSddID — ISO |71 d¥SDI
don VAN IO VVIOIN JOIN QAVOIN HOW dSTION JON

e T ~N

SIIISIUIA] JO [IOUNOD

I'IN v

LINANVITIVd

120



GF/POL/01/004 PROJECT

structures with the requirements of the European Union, the set up and scope of
responsibilities of the state administration bodies undergo minor changes. Informa-
tion presented under this chapter reflects the legal status as of 1 July 2003.

The principle burden of implementation and co-ordination of environmental protec-
tion tasks is resting on the Minister of the Environment (MoE), who is responsi-
ble for the supervision and preparation of activities aiming at implementation of the
Stockholm Convention provisions in Poland. The specific departments of the Mini-
stry of the Environment execute these tasks as follows:

® Department of Ecological Policy (DEP) is responsible for the overall co-ordina-
tion of POPs related policy and all issues concerning waste and air pollution,
among others, by persistent organic pollutants;

Department of International Co-operation (DIC) is responsible for the represen-
tation of Poland on the international forum and participation in negotiations by
implementing decisions given in negotiation instructions and presentation of re-
ports on implementation of approved obligations;

Department of Water Resources (DWR) is responsible for issues concerning
water pollution, including wastewater and bottom sediments;

Department of Environmental Protection Instruments (DEPI) co-ordinates acti-
vities aimed at implementation of the best available environmental technolo-
gies; performs general supervision over implementation of environmental deve-
lopment projects and is responsible for preparing proposals of environmental
quality standards and principles of its monitoring.

The Minister of the Environment (in co-operation with other cabinet ministers)
initiates and conducts legislative activities on the subject matter and supervises the
law enforcement. The implementation of decisions made is controlled by the Envi-
ronmental Protection Inspection (EPI) — Chief Inspectorate for Environmental
Protection and Voivodeship Environmental Protection Inspections reporting to the
voivodes within the framework of comprehensive territorial administrations. The
tasks of the Inspection include control of compliance with the legal regulations and
administrative decisions concerning the use of the environment (including inspec-
tion of industrial enterprises), monitoring and assessment of the state of the envi-
ronment (within the scheme of the state environmental monitoring and upgrading
procedures and methods in this area, including POPs).

Financial support for environmental activities is provided by the National Fund
for Environmental Protection and Water Management (NFEP) together with
the voivodship, poviat and gmina environmental funds, which are financing rese-
arch and development projects, inquiries and capital development projects connec-
ted with reduction and disposal of POPs.
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The State Environmental Protection Council (SEPC) plays the opinion making
and counselling role to the Minister of the Environment and the research back up
is provided by the scientific and research institutes subordinated to the Minister.
Institutions belonging to the environmental sector and reporting to the Minister of
the Environment are involved in the implementation of the Stockholm Convention.
Among them, the Institute of Environmental Protection (IEP) is leading with the
National Stockholm Convention Focal Point (SCFP). The National Emission
Centre (NEC) operates within the structure of the IEP with the task of collecting
data on the 12 substances, subject to the Stockholm Convention. The Institute is
also involved in preparing official reports about environmental impacts of plant
protection chemicals. Inventory activities concerning PCB content in soil and un-
derground water as well as on inventory and clean up of contaminated grounds in
Poland are performed by the State Geological Institute (SGI) in Warsaw. More-
over, the Institute for Ecology of Industrialized Areas (IEIA) in Katowice is
conducting research on POPs air emissions and the Maritime Branch of the Insti-
tute for Meteorology and Water Management (IMWM-MB) has been since mid
90s engaged in measurement of POPs concentrations in river waters, bottom sedi-
ments and aquatic organisms.

The Minister of Economy, Labour and Social Policy (MoELSP) is responsible
for creating improved conditions for economic development, including functioning
of economic entities, and improvement of labour conditions. The latter is linked to
elimination of adverse effects of hazardous substances, including POPs, from the
working environment. The Minister is also responsible for actions related to regi-
stration and marking of installations containing PCBs, development of decontami-
nation plans, collection and registration of equipment for that purpose as well as for
feasibility studies connected with the creation of a national technical capacity to
decontaminate the equipment and treatment of PCBs. This sector co-operates with
the National Emission Centre participating in the evaluation of POPs emission from
the industry.

The task of the Central Institute for Labour Protection (CILP) is to conduct
research concerning impact of harmful factors, including POPs on humans at their
workplace. Research and development on process safety in the chemical industry,
emission of POPs and the content of POPs in products are domains of the Indu-
strial Chemistry Research Institute (ICRI). The Institute of Organic Industry
(I0I) is involved in research and development activities on synthesis of plant protec-
tion chemicals, chemical safety, transportation of hazardous materials and chemical
plant protection preparations. Methods of investigation and technologies for treat-
ment of waste generated by the metallurgical industry are dealt with by the Institute
of Ferrous Metallurgy (IFM), so as with research on emission of hazardous substan-
ces from smelting and combustion processes in the ferrous metallurgy. The Institute
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of Non-Ferrous Metals (INFM) performs research activities concerning emission
of hazardous substances including POPs from metallurgy and processing of non-
ferrous metals.

The Minister of Health (MoH) co-ordinates issues aimed at ensuring human he-
alth protection, including problems connected with the influence of POPs on human
health. The following agencies are executing these tasks:

© Chief Sanitary Inspector (CSI), whose task is to exercise the general supervi-
sion of the country sanitary state (including POPs in foodstuffs, cleaning agents
and other products);

Inspector for Chemical Substances and Preparations (ICS&P) who keeps a
register of chemical substances and preparations (except for pesticides and me-
dicines) introduced for marketing (produced or imported);

Additionally, a number of research and development centres are supporting the
Minister of Health, e.g. the National Institute of Hygiene (NIH) in Warsaw con-
ducts research work on the human exposure to different POPs levels in the environ-
ment and on relevant risk assessment. The Institute also plays an important advisory
role to the health sector on effects of POPs influence on human organisms. Two
other centres — the Institute of Occupational Medicine (IOM) and the Institute
of Occupational Medicine and Environmental Health IOM&EH) — are con-
ducting research work concerning hazards to human beings posed by environmental
pollutions, particularly in the industrialized areas.

The Minister of Agriculture and Rural Development (MoARD) is responsible for
the governmental policy concerning agriculture (including plant protection chemi-
cals). The Chief Inspector for Plant Protection and Seed Service (CIPP) has the
task to supervise and control, among others, the regularity of marketing and use of
pesticides. The duty of registration of plant protection chemicals introduced on the
market (produced and imported) belongs to the Bureau for Registration of Plant
Protection Chemicals located within the Institute of Plant Protection (IPP) in Po-
znan. The latter is the leading centre for research and development activities concerning
disposal of pesticide residues (including removal and cleaning up pesticide landfills).

The Minister of Foreign Affairs (MoFA) is co-ordinating international co-ope-
ration, including negotiations of multilateral agreements and is responsible for
piloting their ratification procedures. He is also entrusted with the position of the
political co-ordinator of the GEF activities in Poland.

Establishment of the Polish Steering Committee for the Global Environment
Facility was initiated by the sector of foreign affairs in order to initiate strategic
and programme consultations (determination of priority areas of co-operation with
the GEF) and evaluate proposals of large projects proposed to the Global Envi-
ronmental Facility.
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The EcoFund Foundation (ECOF) has been entrusted with the function of an
organisational GEF focal point. Operational support of GEF activities in Poland,
related to medium and large projects is one of its tasks.

The fundamental task of the Customs Service (CS) is, apart from collection of
custom duties, the customs control of goods turnover with foreign countries, com-
bat the contraband and prevent customs fraud. The Custom Service performs also
the control functions concerning compliance with national and international regula-
tions related to restrictions and bans in goods turnover with foreign countries and
also, on instruments of the national customs policy regulating the directions and
volume of goods turnover with foreign countries (for instance, monitoring on im-
plementation of customs quota).

The Minister of Internal Affairs and Administration (MoIAA) co-ordinates
activities aimed at the improvement of security through precaution measures im-
plemented by the respective subordinated services. The National Headquarters
of the State Fire Service (NHSFS) is responsible for actions of the fire brigades
within the National Fire and Rescue System on control, investigations and rescues
(in cases of fire, accident and damage with the presence of hazardous substances
or waste).

The Minister of Infrastructure (Mol) is in charge, with a due regard to the
National Environmental Policy, of the communal and transportation sectors and
undertakes legislative initiatives aimed, among others, at safe transportation of
hazardous materials.

Results of statistical data, as being collected and maintained within the system of
public statistics, are made accessible by the Central Statistical Office (CSO —
GUS) (countrywide data) and the voivodeship statistical offices (regional data).
Information concerning environmental protection has been presented since 1972 in
the form of GUS publication series “Ochrona srodowiska” (Environmental Protec-
tion). Statistical data concerning persistent organic pollutants, does not cover all the
POPs subject to the Stockholm Convention.

The National Labour Inspection (NLI) has been established to supervise and
control compliance with the occupational law, specifically with regulations and
principles of labour safety and hygiene. Control activities are extended over all
enterprises, including facilities applying hazardous substances. This Inspection is
reporting directly to the Parliament.

The list of institutions and organizations involved in POPs issues in Poland is con-
tained in Annex 6.
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9. TECHNICAL CAPABILITIES OF COMPANIES INVOLVED
IN HANDLING POPs AND INTERNATIONAL COOPERATION

9.1. ELIMINATION OF PESTICIDE STOCKS AND LANDFILLS

In 1999 activities aimed at elimination of pesticide landfills in 5 voivodeships (Ku-
jawsko-Pomorskie, Lubelskie, L.odzkie, Mazowieckie and Swigtokrzyskie) were in-
itiated. The voivodeship administration, heads of districts (poviats) and heads of
municipalities (gminas) are responsible for removal of pesticide landfills. In 1999
three such landfills were liquidated: in Biskupice (gmina Trawniki, Lubelskie
voivodeship), Dratow (gmina Lublin, Lubelskie voivodeship) and Suskowola (gmi-
na Pionki, Mazowieckie voivodeship). The pesticide landfills in Annopol, Lubel-
skie voivodeship and Wasocz, Podlaskie voivodeship are under liquidation now.
The pesticides from Biskupice, Dratow, Annopol and Wasocz were exported for inci-
neration to Germany and Holland. Pesticides from the Suskowola pesticide landfill in
Mazowieckie voivodeship were deposited at their owner’s storage facilities. From the
pesticide landfill Zabice, gmina Gérzyca, Lubelskie voivodeship, about 100 tonnes of
pesticides were sent for incineration to Germany, while about 18 tonnes of chemicals,
i.e. reagents and medicines are still remaining on site. Details about the liquidation of
pesticide landfills during 2000 to 2002 are presented in Table 9.1.

According to the guidelines of the 2nd National Environmental Policy, the deadli-
ne for elimination of the existing dumps and pesticide landfills comprising of
outdated pesticides foreseen by the National Waste Management Plan has been
set for the year 2010.

Table 9.1. Specification of eliminated pesticide landfills during 2000-2002

Year Location ?:;?;:5 ?:;);VSZS Comments

2000 |Stolno 73.6 Incinerated abroad

2000 |Tworzymirki — Gaj n.a. Ig?gi;lsgﬁfr? dgfl.l]ilr:;d’ contaminated
2001 |Cierpiszewo n.a. Incinerated abroad

2001 |Porzydow n.a. Incinerated abroad

2001 |Kietpin n.a. Incinerated abroad

2001 |Kieciszew 116 m* Incinerated abroad

2002 |Linie 70 Incinerated abroad

n.a. — Data not available.
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Doing away with the past legacy in pesticide management resulting in stockpiles
of pesticide wastes should be treated separately from the current requirements in
this respect. The market supply of pesticides in 2000 was 22 164 tonnes. Due to
high prices only small amounts of pesticides become outdated, but packaging
waste remains. The estimated amount of packaging mass per 1 kg of pesticides is
equal to 55.25 g, thus a total of 1 224.5 tonnes of such waste is generated country-
wide. Most of them find their way into the municipal solid-waste disposal system.
According to the Packaging and Packaging Waste Law?? producers are obliged to
collect, at their own expense, returnable packaging and packaging waste. This should
lead to isolation of this kind of waste from the stream of municipal waste. The packa-
ging collecting system should be based on the goods’ distribution network.

All pesticide landfills should be removed. Priority in liquidation should be given to
objects located in unfavourable geological conditions, thus strongly polluting the
aquatic and ground environment. In the process of liquidation and reclamation of
pesticide landfills, other hazardous wastes are generated (contaminated ground and
concrete from silos). The mass of these wastes is usually four times of the quantity
of removed outdated pesticides. Hence, about 60 000 tonnes of these wastes will
need to be deposited on hazardous waste landfills.

About 45 pesticide landfills have been completely recultivated since 1999. About
4500 tonnes of outdated plant protection chemicals were thermally treated. Inci-
neration took place in Dutch and German incinerators.

Liquidation and reclamation activities are carried out in Poland by four enterpri-
ses, furnished with adequate permits, as required by the Waste Law. Depending
on demand, Poland has the potential to increase the number and processing capa-
cities of entities able to perform activities connected with extraction, packing and
transportation of pesticide wastes, POPs contaminated debris from demolished
silos and surrounding earth. This kind of enterprises are recruited from among
subsidiaries of construction companies, which, after minor supplements of equip-
ment and training of personnel, may be prepared to undertake execution of this
type of work.

The number of cleaned-up pesticide landfills is limited only by the shortage of fi-
nancing. The majority of liquidation projects have been financed so far by the Na-
tional Fund and the Voivodeship Funds for Environmental Protection and Water
Management. Undoubtedly, it is very urgent to finalise activities on preparation of a
succession list of pesticide landfills for liquidation, as discussed in Chapter 3.

It is necessary to develop framework guidelines for the clean up of pesticide land-
fills, with a definition of criteria for classification of contaminated construction

22Dz.U. 2001, No. 63, item 638; as amended.
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debris waste and ground as well as basic principles of handling the extraction, pac-

kaging, storage and transportation of pesticide waste, debris waste and contamina-

ted soil. Assuming that the period of clean-up activities may last for 6 years, the

average?? annual scope of work would include 2 500 tonnes of plant protection

chemicals and 10 000 tonnes of construction debris waste and ground- Hence, the

average capacities, required to implement the outdated pesticides liquidation task,

would be the following:

1. Extraction, storage and transportation of pesticide waste 2500 tonnes/year;

2. Demolition work and extraction of contaminated soil 10 000 tonnes/year;

3. Dumping of debris and soil on hazardous waste landfills 10 000 m3: 1.4 =
= 7000 m?/year;

4. Decontamination (disintegration, irreversible transformation) 2500 tonnes/year;

5. Pesticide landfill site reclamation area — estimate 8 ha/year.

The requirements listed above relate to the implementation of the programme aimed
at elimination of remnants of the past in respect of liquidation of outdated pesticides
and the clean-up capacities will be superfluous after its completion. This supports
the idea of encouraging the construction back-up enterprises to participate in the
implementation of this programme. They could detach a relatively minor part of
their capacity for the requirements of the programme and easily return to their nor-
mal activities after the task is completed.

So far, the liquidation of pesticide landfills has been connected with thermal de-
struction of pesticides in foreign incinerators. Currently, hazardous waste incinera-
tors exist and operate also in Poland. They are technically prepared to handle POPs
in a manner safe to the environment, like for instance the hazardous waste incinera-
tor of the ANWIL Nitrogen Plant in Wtoctawek, or the hazardous waste incinerator
of the ROKITA Chemical Works in Brzeg Dolny. Installation for pesticide waste
incineration at the So$nicowice Branch of the Plant Protection Institute is waiting to
be assembled and run in. According to the National Waste Management Plan the
expected total processing capacity of hazardous waste incineration facilities in Po-
land is as follows:

® 127 000 tonnes in 2003;

® 139 000 tonnes in 2006;

® 152 000 tonnes in 2012.

The hazardous waste incineration installations existing in Poland, including the
new incinerator, foreseen by the National Waste Management Plan, will be able to
accept for decontamination all the pesticide waste from pesticide landfills being
cleaned up.

23 According to estimates adopted by the National Waste Management Plan.
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However, the issue of satisfying the needs for land filling of 10 000 tonnes of con-
taminated debris and soil looks different. At present, it is difficult to decide, without
an adequate feasibility study, whether the concept of dumping all these waste on
landfills is the proper solution, particularly because the main costs of such a solu-
tion are connected with transport. It seems necessary to review the opportunities for
decontamination in situ, at least the soil masses.

Since the flow of wastes, connected with the current use of plant protection chemi-
cals and their packages, is relatively limited (in the coming years it will be maxi-
mum at 1200 tonnes/year) there is no need for further development of capacities
concerning elimination of these wastes. Contemporary plant protection chemicals
and their packages can be destroyed by the classical hazardous waste incineration
facilities. The suitability of decontamination methods for packages other than ther-
mal must also be taken into consideration.

9.2. ELIMINATION OF PCB-CONTAINING WASTE

There are installations for treatment of PCB-containing waste by thermal methods
in Poland. These are the facilities mentioned under item 9.1 (hazardous waste inci-
nerators). It can be assumed, like in the case of plant protection chemicals, that the
processing capacity of these installations is satisfactory and there is no need to build
special incinerators for waste containing PCBs.

Decontamination consisting of removal of PCB from equipment previously containing
PCBs requires adequate installations to be used. The capacity of the existing installa-
tion?4 for recuperation of hydrogen chloride from chloroorganic waste compounds, ope-
rated by ANWIL Company in Wioctawek is 400 to 500 tonnes/year?S. Considering the
mass of transformers to be decontaminated, as quoted in Point 3.4 of Chapter 3, an
increase of that capacity to 800—1000 tonnes/year, will be necessary. Nevertheless, no
facility for decontamination of low-dimension electric equipment (mainly capacitors),
drained of PCB containing agents is available in Poland. It is necessary to set working
such a facility in Poland or to ensure access to an adequate installation abroad.

Poland is also lacking installations for thermal destruction of solid hazardous waste
containing chloroorganic substances or capabilities to treat such waste using other
methods, for instance by disposing them of in rock salt excavations. It does not,
however, seem appropriate to tackle the problem of PCBs in solid wastes, since the
opportunities for their collection are very small.

24 Organization of logistic action and analytical control of waste received is performed
by the ,,Chemeko” Co. Ltd. providing in specialized services.
2550 transformers will be destructed and 200 transformers will be used further.
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The cost of decontamination of 1 tonne of PCB-containing oils, including transport
expenditures, is at present at the level of 17 000 PLN (4250 EUR)?6 and for 1 tonne
of capacitors respectively 20 000 PLN (5000 EUR). Decontamination costs of equ-
ipment is estimated by the National Waste Management Plan at about 6000 PLN/
tonne (1500 EUR/tonne). These costs are supposed to be covered by the users of
such equipment. However, since among the users there were also enterprises either
under winding up or sold out, other sources of financing must also be taken into
account (e.g. state or local government budgets).

Results of the preliminary review indicate that at present there is no technology
other than the thermal one for destruction of POPs on the Polish market.

10. ENVIRONMENTAL MONITORING AND SCIENTIFIC
RESEARCH POTENTIAL

10.1. ENVIRONMENTAL MONITORING SYSTEM IN POLAND

Tasks. According to the Law on Environmental Protection Inspection!” the State
Environmental Monitoring (SEM) is a system of measurements, evaluations and
forecasting of the state of environment, implemented by the organisational units of
the state administration and government bodies, organs of gminas as well as by
higher education establishments and economic entities. SEM is implemented on the
basis of multi-annual programs endorsed by the management of the Ministry of the
Environment. The objective of the SEM is enhancement of efficiency of environ-
mental protection activities through collection, analyses and making available the
information on the state of environment and environmental changes taking place.

The basic task of the State Environmental Monitoring is to provide information on:
The current state and the degree of pollution of specific elements of the environment;
Loads of pollutants diverted to the environment;

Dynamics of anthropogenic changes in the natural environment;

Predicted effects of use of the environment.

The system of SEM must provide for the implementation of obligations resulting
from international conventions signed by Poland and should take into account
regulations and guidelines valid in this respect in the EU countries. This is one of
the factors allowing for the comparison of results obtained in various European
countries. In this respect, the Monitoring Department of the Chief Inspectorate for
Environmental Protection plays the role of the national focal contact centre for the

26 The rate 1 EUR =4 PLN was used in calculations.
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co-operation with the European Environmental Agency (EEA) and co-ordinates ope-
rations of the European Information and Observation Network (EIONET) branch
established in Poland by the EEA.

Organizational structure and scope of research. The State Environmental Moni-
toring in Poland is functioning through the countrywide, regional and local network
of stations and measurement posts.

The countrywide network of stations and measurement posts includes:

® Stations for early detection of radioactive contamination;

® Stations working in accordance with international programs, for instance EMEP
and HELCOM;

® Stations measuring environmental pollution along state borders and border zones;

® Stations measuring environmental pollution in terms of the National Environ-
mental Policy implementation efficacy and efficiency;

® Stations reflecting the functioning of ecosystems typical to Poland.

The SEM system has been sub-divided into three blocks: (a) environmental quality,
(b) emission and (c) evaluations and forecasts. The first two blocks are designated for
information gathering. Laboratories of the Voivodeship Environmental Protection In-
spectorates carry out most of these measurements. The task of the air monitoring sub-
system is to supply information required to undertake activities aimed at reduction of
pollution, to evaluate the efficiency of such activities as well as to assess hazard to
human health, natural ecosystems and technical objects from air pollutants.

Within the air monitoring sub-system, data on the concentration of selected pollu-

tants in air and atmospheric precipitation at different space and time scales and

allowing investigation of phenomena of global character are obtained and analysed.

It includes, for example, the following tasks:

® Testing and evaluation of atmospheric air quality (identification of areas with
exceeded air standard values, analyses of trends);

® Studies of the chemical mechanism of atmospheric precipitation and deposition
of pollutants on the surface;

® Studies of the air pollution background according to EMEP, GAW/WMO pro-
grammes.

The block: “emissions” gathers emission data within the framework of three sub-
systems:

® Sub-system “air” includes information on measurements of the basic air pollu-
tants, excluding POPs;

Sub-system “water”, provides, among others, information about the results of
quality tests of sea, surface and underground waters, contamination of fish and
the balance of pollution loads at bench-mark river cross-sections, which are sub-
ject to the Stockholm Convention: dieldrin, DDT total, PCB total and HCB;
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® Sub-system “waste” gathers information on quantities of generated waste, land-
fills registration and turnover of hazardous waste.

The “evaluations and forecasts” block is based on data obtained within the first two
blocks; it is expected to enable the preparation of integrated evaluations and foreca-
sts of environmental quality.

Pursuant to Article 25, paragraph 2 of the Law on Environmental Protection Inspec-
tion, laboratories and other organisational units involved in measurements of envi-
ronmental quality and operating within the system of the SEM should comply with
the uniform requirements set up by the Minister of the Environment and obtain a
certificate of the Environmental Protection Inspection. According to the assump-
tions of the programme on the state environmental monitoring system, the reliabili-
ty of the SEM will be guaranteed by the continuation and upgrading of the testing
quality control system and measurements, and particularly through accreditation of
testing laboratories, domestic and international comparative tests, development and
implementation of quality systems in the SEM sub-systems.

10.2. POPs MEASUREMENT CAPACITIES OF ANALYTICAL
LABORATORIES

In order to identify the monitoring capacities concerning persistent organic pollu-
tants within the framework of the GF/POL/01/004 Project, 69 laboratories were
assessed — mainly belonging to the voivodeship Sanitary and Epidemiological Sta-
tions (WSSE), voivodeship Environmental Protection Inspectorates (WIOS) and
universities — for their abilities to test substances covered by the Stockholm Co-
nvention and for their preparedness to undergo inter-laboratory tests of substances
indicated by themselves in selected environmental media (air, water, waste, food,
living organisms, plants, food products and human body).

Table 10.1 presents the number of laboratories in Poland determining POPs in speci-
fic media. However, detailed information is provided in Annex 3 (results of inquiry)
and in Annex 4 (characteristics of 4 laboratories with the largest potential in POPs
determination). Based on the results obtained, the preliminary description of the
emission and concentration monitoring potential concerning POPs mentioned abo-
ve has been formulated:

a) Five laboratories (WIOS Lublin, Krakéw University of Technology, Institute of
Meteorology and Water Management, Gdansk Branch, Military Institute of Che-
mistry and Radiometry, National Foundation of Environmental Protection in War-
saw) are performing the widest scope of tests, including all environmental media
for three major groups of substances (PCBs, HCB, dioxins and furans) and are
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prepared to submit to inter-laboratory tests. Only these laboratories carry out
dioxin and furan measurements;

b) Majority of WIOS laboratories (12 out of 17) conduct the tests only for water
and only within a limited scope — mainly PCBs and DDT. Within this group the
widest range of measurements is offered by WIOS Olsztyn together with its
branch in Elblag, WIOS Poznan and WIOS Szczecin;

c¢) Seven laboratories belonging to WSSE offer testing almost exclusively in water
and food products, primarily for aldrin, HCB and DDT. The widest scope of
measurements is available from WSSE Warsaw and WSSE Poznan.

d) From among three laboratories of the Institute of Meteorology and Water Mana-
gement (IMWM), two (IMWM Wroctaw and IMWM Warsaw) conduct only the
measurements of PCBs and DDT. The third laboratory, IMWM Gdansk offers
full range of tests and was mentioned under item a);

e) The remaining group consists of 11 laboratories of research institutes and uni-
versities not mentioned above. Three of them (Institute of Chemical Carbon Pro-
cessing, Institute of Environmental Protection and the Institute of Marine Fishe-
ries in Gdynia) perform a very limited scope of measurements. The remaining
centres are making tests in various media for the majority of the substances in
question, usually depending on the sector’s character.

Inter-laboratory comparison tests. Among laboratories which expressed their
readiness to undergo inter-laboratory tests, eight have been selected for the ac-
tual check.

Inter-laboratory tests concerning PCDDs, PCDFs, PCBs and HCB were carried out
in November and December 2002. These tests were based on determination of the
above compounds in a sample of ashes taken from a hazardous waste incineration
plant, prepared by the Team of Trace Analyses Laboratory of the Krakow Universi-
ty of Technology in co-operation with the University of Umea in Sweden. The sub-
ject of determination included 17 congeners of the PCDDs/PCDFs, 3 congeners of
PPCB: PCB77, PCB126 and PCB169 and HCB in a 10g sample of ash.

Results of the performed tests were submitted by four laboratories: Trace Analyses
Laboratory, Institute C-1 of the Krakow University of Technology, Military Institu-
te of Chemistry and Radiometry, Institute of Pulp and Paper and the Laboratory of
the National Foundation of Environmental Protection.

The results of comparisons indicate that practically three laboratories determined
correctly the content of PCCDs and PCDFs and two of PCBs and HCB.

Inter-laboratory comparisons concerning determination of PCDDs/PCDFs, PCBs
and HCB should be continued in the following years.
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10.3. RESEARCH AND DEVELOPMENT CAPACITY ON POPs
ISSUES, SUBJECT TO THE STOCKHOLM CONVENTION,
IN POLAND

10.3.1. Introductory information

The research and development capacity concerning persistent organic pollutants,

being subject to the Stockholm Convention, is concentrated in a number of centres

specialised in research on POPs. In order to assess that capacity, a review of the

following issues was carried out:

® Scientific and research projects financed by the State Committee for Scientific
Research;

® Papers published by Polish authors in Polish and English;

® Subjects of conferences of the “Dioxins in industry and environment” cycle.

Databases found on websites, related to the above listed issues, were subject of the
review. The scope of research activities concerning POPs is very wide and includes
various aspects of their presence in the environment. Many universities and rese-
arch centres are tackling these problems. Depending on the profile of specific insti-
tutions, activities are focused on the following issues:

Development of measurement methods;

Laboratory tests of POPs content in samples of different origin;

Field measurements of POPs air emissions;

Study of chemical processes of POPs origination and neutralisation (methods,
technologies);

Analyses of POPs environmental migration and accumulation processes;

Study of POPs effects on living organisms (laboratory tests, experiments on
animals).

10.3.2. Scientific and research activities financed by the State Committee for
Scientific Research

The State Committee for Scientific Research financed a considerable number of
projects concerning POPs. For instance: in 1996 one project financed by that Com-
mittee was completed, in the years 1998 and 1999 three projects each year, in 2000
six and in 2001 seven such projects were finalized. Below (Table 10.2) a list of
institutions involved in execution of scientific research projects dealing with dio-
xins and polychlorinated biphenyls, is given.

The database providing information about projects financed by the State Commit-
tee for Scientific Research using the key words “dioxins”, “polychlorinated biphe-
nyls” and “pesticides” in titles of research projects was reviewed.
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Table 10.2. Institutions carrying out scientific and research projects concerning dioxins and
polychlorinated biphenyls

Research institution

Karol Marcinkowski Medical University in Poznan; Faculty of Pharmacy,
Chair and Section of Inorganic and Analytical Chemistry

Medical University in Lublin; Faculty of Medicine;
Chair and Section of Pharmacology

Institute of Meteorology and Water Management, Gdynia Branch

Institute of Basics of Environmental Engineering, Polish Academy of Sciences,
Zabrze

State Institute of Veterinary Science

Czestochowa University of Technology, Faculty of Construction and Environmental
Engineering, and the Department of Engineering and Environmental Protection,
Institute of Environmental Engineering

Gdansk University of Technology; Faculty of Chemistry; Section of Analytical
Chemistry and the Chair Chemical Technology

Tadeusz Kosciuszko Krakow University of Technology; Faculty of Chemical
Engineering and Technology; Institute of Inorganic Chemistry and Technology

L.6dz University of Technology; Faculty of Food Chemistry and Biotechnology

Wroclaw University of Technology; Faculty of Chemistry;
Institute of Petroleum and Coal Chemistry and Technology

Gdansk University; Faculty of Chemistry

Adam Mickiewicz Poznan University; Faculty of Biology

Jagiellonian University in Krakéw; Faculty of Biology and Earth Sciences;
Institute of Zoology; Faculty of Chemistry

The list of the projects completed under the above-mentioned categories is presen-
ted in Table 10.3. Under the category of “dioxins” most of them dealt with the
methods of POPs determination in various kinds of environmental samples (food
products, soil and bottom sediments, samples of wastewater and municipal waste,
surface and underground water and biological material) and the methods of dioxins
and furans’ air emission measurements. The remaining three subjects were related
to dioxin effect on biological processes.

Studies within the category of “polychlorinated biphenyls” concerned, among others,
the methods of PCB determination in samples of different origin, assessment of
PCB pollution in ecosystems, extraction of PCBs from wastewater sludge and the
methods of PCB degradation in oil waste. In one of the projects an attempt was
made to assess the quantity of PCBs in Poland including inventory of electric ener-
gy installations (capacitors and transformers).
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Research activities concerning the “pesticide” category were focussed on toxic ef-
fects, treatment of chloroorganic and polychlorinated pesticides and the assessment
of the Oder River environmental toxic composition.

Interest on the issue of hexachlorobenzene was minimal and no projects in this
respect were carried out.

10.3.3. Papers of Polish authors, concerning the Stockholm Convention
published in Polish and English language periodicals

The database on Polish technical periodicals’ topics concerning dioxins contains
mainly publications in the following titles: Chemia Analityczna, Ochrona Srodowi-
ska, Ekologia i Technika, Chemik. Reports on similar subjects were also published
in other periodicals, such as: Ekoproblemy, Ekoprofit, Ochrona Powietrza i Proble-
my Odpadow as well as in the Roczniki PZH, Biuletyn WIChiR and Zeszyty Nauko-
we (Scientific Publications) of some universities. A significant majority of scienti-
fic materials is published in the form of conference proceedings (domestic and in-
ternational conferences and scientific symposia). Table 10.4 gives the list of these
publications.

Review of Internet databases concerning scientific periodicals, on the basis of
“Science Direct” database, does not allow for specifying all works of Polish au-
thors concerning POPs. List of the identified publications has been compiled in
Table 10.5.

Detailed information about persistent organic environmental pollutants can be
found in technical literature. Issues concerned with environmental impacts of po-
lychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans as well as rela-
ted polychlorinated biphenyls, with the conditions, under which these compounds
are created, with causes of their appearance in air, water, soil and food products,
the methods of their elimination and the problems connected with biological activity
of dioxins and furans are presented in the publication “Niebezpieczne dioksyny”
(“Dangerous dioxins”’) (Arkady Publishing Office, 2001). Another book “Pestycy-
dy: wystgpowanie, oznaczanie i unieszkodliwianie” (Pesticides: occurrence, deter-
mination and treatment) (Wydawnictwa Naukowo-Techniczne, 2001) provides in-
formation on:

Methods of pesticide determination in different elements of the environment;
Occurrence of pesticide waste, their collection and treatment with particular at-
tention on issues concerning elimination of pesticide landfills.

139



NATIONAL POPs PROFILE

807—66€ d ‘¢ ‘8661 puzoQipuy iy

‘SUBINJOZUAQIP pUe
SUTXOIPOZUSqIP PIRULIO[YoA[0d JO UONBUILLIAIOP O} I0] UON)
-eoryund sojdures AJ10 105 poyjow dn-ues[d B St UWnjod Uuoqie))

T I0JRIAN Y DS[eMOYO0ID)

987-6L7 'd °€€ ‘€661 ‘puzodyuy viway)

‘sjouayd payeurio[yo ur
saDd o sisAreue qDH-D Arejides pue uonoenxa aseyd pijg

‘Te 10 "V DIS[eMOYd0ID)

XL60-0980 NSSI ‘000C ‘moxery] ut

‘sjAuaydiq pue sueInjozudqip

A3orouyoa], Jo ANSIOAIU) amoynvN Ajdzsay ‘SUIXOIPOZUIQIP PILULIO[YIAT0d JO UOTIRUTUIOP U0 APMS 'V D[S[eMOYd01D)

000T ‘m0Y
-eIy Ul A3010uyd9], JO ANSISATUN ‘7.7 'ON ‘sjAuaydiq pue sueINjozudqIp

‘DUZOIDY) DISOJOUYDID] 1 DLIDIUAZUT DIIDS ‘SUIXOIPOZUSqIP PJeuLIo[ydA[od JO uoneuIINdp uo Apms "V D[S[eMO0Ud01D)

w6 d 03pn[s| g eyueIdlog ' LYSMOIUSIA

‘T ON ‘LL 'TOA ‘000T ‘DYSINOPOLS DUOLYIO) pajeAnoe Jo A)AIOR oY) U0 Sap1onsad payodfas Jo joeduy “[ eY[eY “H BI0S-BYSUIqRID)
801-001

‘d ‘4 "ON ‘8 ‘TOA ‘0007 ‘Pyiuyoa 1 p150joy7g|  JUSWUOIIAUS QULIBWI J) Ul SOUILINOOO UIXOIP JO JUSUISSISSY "V YeI0[]

Y07 — L61 'd ‘LY ‘9661 ‘Hzd M1uzo0y|  Aeg ysyepn) ay) Jo sa10ads ysiy 9[qIPa Ul SUBINY PUE SUIXOI(] ‘& 30 [ zsApuefe]

LS—1v ALy ‘S661 ‘HZd Puzooy| ‘piezey yjfeaq ‘JUSWUOIIAUL U} Ul Spunodwiod d1ue310010y) ‘[ zsApue[e,]

161—S81[onbiuyoa) SIN-DD 9y JO asn Y)Im SJUSWIPIS W030q Pue [10S JO ‘[ BORD)

‘d ‘9 'ON ‘L 'TOA ‘6661 ‘vyruyoa] 1 vi3ojoys| sojduwes ur suonnjjod [BJUSWUONAUS PIJOI[IS JO UOLIRUILINAJ “IN MnIZIg 7} Dsmoiqeq
€1-6d

‘T "ON ‘LL IOA “000T PYSIMOPOLS DUO.LYD0

JUSWIUOIIAUS U} Ul SUBIN PUE SUIXOIP JO 90ULINIO()

'V IApd

8717 A LET "ON '8661 BISEIS
BYIUYONOJ / D1ty ") dMOynvp Ajizsa7

‘sisA[eue apronsad ur Answojoydonoads aaneAldq

D) 0YZS31J ] eysmouereqg

£65—€8S d
‘¥ "ON ‘St "IOA ‘000 ‘puzoAgijpuy viway)

poyawr Andwojoydonoads aanearap Aq sapronsad Jo sisA[euy

D oyzsald ‘] esmoueieg

DYSINOPO.S NSULIOJIUOPY PY21011q1g “Tdd

"U01309)aP 1Y) JO SPOYIowW
pUe SpIezey [e)USWUOIIAUL [eINJeU AU} JO JUSUISSISSE — SUIXOI(]

€

C

!

[e91pOLIR]

o 1adeq

(s)royny

steorporrad ystjod ur sioyine ysijod jo soded $°0T dqBL

140



GF/POL/01/004 PROJECT

016-106 d
‘9 "ON ‘St "[OA ‘0007 ‘Duzodpvuy viuay)

"UOIEPIXO JNATRIEd 0j0yd SuLmnp uorsudd
-sns Jojem ur uonisodwoddp Iy} pue sapronsad o1ue3I00I0[Yd
JO UOTJBUIWIIAP J0F SAINPad0id [eonAjeur 21y Jo uosredwo)

f eydng] “W ynizig
“y BYS9[RZ “IN DSMOSIAA

‘sjuowiIpas poojy 3sod pue 1ayem ut sjousyd pue sapronsad jo

W

061-181 "d| uoneunuIeq T "Med L66] Jowwuns Ul poofy oy Joye spunod|  ynizig g yomyey I Jofen
T 'ON ‘St 'IOA ‘0007 ‘puzolypuy prwayy|  -wiod o1uesIo £q S10jem UIseq JOARY JOPQ Y} JO JUSWISSOSSY | “F D{SmMOIql( A ISMOTIoIM
0002

ueuzoq ‘vysjodoyary Iv1zpp ‘SURIOIUYIS],
pue ‘Sug A1ejIues Jo UoneII0SSY YSI[od

‘1M [e31dsoy Jo Juduwadeur|p

"M'[ ZSeIpuepy

11-01 d 7 ‘9661 ‘duajqoidoyy

‘uews £q
spunodwod sIADd/SAdDd JO uoIssIul 3} qIosqe 03 A[Iqy

S UoNId “f ZSeIpuBA

8ty "d (9€)01 ‘6661 F1fo41doyy

sueInj pue surxolp snoegueq

*d ulo)Zsudzsary] “ DISMOYIBA\

“UOISSTUIO

$6-16 'd ‘¢ 'ON ‘0007 YyruwayH|  Suelnj Pue SUIXOIP JO 20IN0S [enu}od e se uonrsodwos [an,g V eue[seIN Y epedog

$01-S6 "d ‘LY ‘9661 HZd L1uzooy swdqoId [eonATRUR PUR SI0INOS ‘SIJOBIBYD — SUIXOL(] AN D[SMO}0Y0S
() o

81—+1 'd“} ‘661 ‘“Auzjqo.rdoysy| -ny 1edu ay) ur jsnw e — d)sem Jediorunw Jo Surssaoold [ewray ], "H UoImoys

Tr—6€ "d (8T “¥661

‘mopodp() Auwd]qo. 1 bZ.4J2IM0g PUOLYI() ‘spunoduiod snopiezey — SUIXoI([ ‘D) ezepd
8661 UI[ezSOY ‘rysupzs ‘sased yoe)s Jo syusuodwoo [e)

-0 1Y1UYI211]0J 2UDIUJIZD) OMIDIUMDPAY | -uewuLiyep jsurede uonoojold Jre pue Juissaoold dsem [RULIDY ], ‘1 yonoard
‘uonuaAdld ‘uoneNn)Is JUSLIND ‘SpIepue)s ‘spIe

611-S01 'd Ly ‘9661 HZd W1uzooy| -zey — uoneiduroul dsem [ediorunwu Jo ss9001d oy} Ul surxorg ‘1 Yeled
‘JuowRFeurw sem dAISuUdyaIdwod Arerodwdy

Ov—LT 'd(8L) 8661 ‘“Auppunwuioyy pv)3az.ig| -uod JO JUSWI[D Ue Sk d)sem [edrorunw Jo 3urssadoad [purdy], ‘L yeled

LS—1Y
'd ‘] Z ‘661 ‘A3010Uy], JO AJISIQATUN)
J10dQ / ompotumopng -amoynvN Ljdzsoz

“S90INOS UOISSTW
PUB SI9)0RIRYD [BIIWAYD pue [BIISAYd ‘QIimjonns — surxorq

‘N Yareizpng T SMOYBMON

9r—6C "d (LD "L661 YYDIM uGaInig "91SeM PIJOS JO UOLeIauLoul pue SuIXol(g Z SSPBIN
¥91-LS1 'd ‘1 ON snp A
“9) 8661 ‘lozorujoy n.21udzuy Awajqosg|  payeande uo uonesylnd Jaremalsem aponsad jo A3ojouyoa], N DSI1qO3]

€

[4

141



NATIONAL POPs PROFILE

Table 10.5. Papers of Polish authors published in foreign periodicals and Polish English-

language journals
Author Paper title Periodical
Grochowalski A., Levels of polychlorinated dibenzo- | Fuel and Energy

Wybraniec S.

p-dioxins and dibenzofurans in flue
gas and fly ash from coal
combustion in a power plant.

Abstracts, Volume: 37,
Issue: 5, September,
1996: 385

and Coplanar PCBs in Polish Food
Product Samples using GC-MS/MS
Technique.

Grochowalski A. PCDDs and PCDFs concentration in | Chemosphere, Volume:
combustion gases and bottom ash 37, Issue: 9—12, October
from incineration of hospital wastes | 11, 1998: 2279-2291
in Poland.

Grochowalski A., The Result of the Large Scale Organohalogen

Chrzaszcz R. Determination of PCDDs, PCDFs Compounds, 2000, 47:

306-310

Grochowalski, A.,
Chrzaszcz R.,
Picklo R.,

Gregoraszczuk E.L.

Estrogenic and anti-estrogenic effect
of in vitro treatment of follicular
cells with 2,3,7,8-tetrachlorodiben-
z0o-p-dioxin.

Chemosphere, Volume:
43, Issue: 4-7, May,
2001: 823-827

Gregoraszczuk E.L

z0o-p-dioxin.

Grochowalski A., Estrogenic and anti-estrogenic effect | Chemosphere, Volume:
Chrzaszez R, of in vitro treatment of follicular 43, Issue: 4-7, May,
Piekto R., cells with 2,3,7,8-tetrachlorodiben- | 2001: 823-827

Lulek J.

Levels of polychlorinated biphenyls
in some waste motor and
transformer oils from Poland.

Chemosphere, Volume:
37, Issue: 9—-12, October
11, 1998:2021-2030

polychlorinated biphenyls (PCBs) in
Poland.

Sutkowski W, Comparison of the efficiency of Journal of

Rosinska A. extraction methods for Chromatography A,
polychlorinated biphenyls from Volume: 845, Issue: 1-2,
environmental wastes. June 11, 1999: 349-355

Grochowalski A., Detemination of PCDFs/PCDDs in | Organohalogen

Chrzaszcz R., ambient air from Cracow city, Compounds, 1995, 21:

Wybraniec S. Poland. 321-326

Grochowalski A. Determination of PCDDs in Polish | Journal of

et al. Wood Conservants. Chromatography, 1990,

502(1): 160-166

Grochowalski A. PCDD/F mass concentration in Organohalogen

et al. residues from incineration of Compounds, 1996, 27:
medical wastes in Poland. 42-46

Falandysz J., Data on on the manufacture, use, Polish Journal of

Szymczyk K. inventory and disposal of Environmental Studies,

Vol. 10, No. 3 (2001):
189-193
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10.3.4. Cycle of conferences: ,,Dioxins in industry and environment”

The Krakow University of Technology and the EMPIRO Co. Ltd., are the organi-
sers of a cycle of conferences devoted to ,,Dioxins in industry and environment”.
The subject matters discussed at the conferences are of a very wide range and cover
the following topics of research:

Methods for determination of pollution;

Review of processes of POPs origin and sources of their releases;

Methods of monitoring and emission reduction;

Impact of POPs on the biological environment.

Also general reports, presenting evaluation of environmental emissions, POPs
accumulation in specific elements of the environment, exposure to PCBs in Po-
land and legal issues are present. The conference’s web sites are found under:
www.dioksyny.com.pl.

Methods for determination of pollution. Studies on POPs determination me-
thods are, among others, concerned with application of various types of special
equipment or new methods and analyses of extraction and measurement of con-
tent of different investigated groups of compounds in various types of samples.

Review of processes of POPs formation and sources of their releases. Themes
of papers concerning formation POPs processes and sources of their releases
include:

® Review of POPs generation in industrial and technological processes and

® Review of POPs environmental accumulation and migration.

Methods of monitoring and emission reduction. Studies on measurements and
emission reduction are mainly concerned with measuring methods and such aspects
of manufacturing processes which can efficiently reduce POPs releases.

Impact of POPs on the biological environment. Investigations of POPs impact on

environment are connected with:

® Studies of carcinogenic impact (nipple cancer) and disturbances of endocrine
functions (follicular functions, men infertility);

® Studies on laboratory animals (influence of TCDD of reproduction in rats, pleu-
ra inflammation in rats, enzymatic activity in the erythrocytes of mice);

® Studies on POPs accumulation in living organisms and in the alimentary chain
(Baltic fish, POPs in human milk).
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11. NON-GOVERNMENTAL ORGANISATIONS AND PUBLIC
PARTICIPATION

According to Article 10 of the Stockholm Convention, one of the significant ele-
ments, ensuring efficient protection of human health and environment against POPs
is the extensive and conscious participation of the population in the implementation
of actions undertaken in this respect. The above mentioned article recommends that
the Parties to the Stockholm Convention, in addition to all other activities called for
by the Convention shall, as much as circumstances allow, promote upgrading of
awareness and skills as well as commitment of their citizens to perform activities
concerning prevention of hazards caused by POPs, making an access to information
easier and more extensive, preparing and implementation of educational program-
mes. Apart from that, direct involvement of public groups and their representatives
in development of specific solutions and implementation of specific projects would
be expected. Problems particularly significant for public participation in the imple-
mentation of Article 10 of the Convention include, among others, the following:
® Raising awareness of the policy and decision makers;
® Making public all kind of information which, according to the Stockholm Co-
nvention, are not confidental;
® Development and implementation of educational and training programmes con-
cerning POPs, such as their health and environmental impacts, alternative to
POPs substitute substances, addressed primarily to women, children, people with
lowest education level, teachers, scientists as well as technical and managing
personnel of enterprises;
® Development and implementation at the national and international level educa-
tional and training programmes aimed at rising awareness of the general public
on POPs issues, including development and international exchange of educatio-
nal, training and information materials.

Like in other countries, also in Poland, an important role in developing public
participation in the implementation of the provisions of the Stockholm Conven-
tion is played by non-governmental organisations (NGOs), in particular underta-
king activities connected with environmental protection. The number of such organi-
sations, with various legal status (associations, foundations, movements etc.) and dif-
ferent territorial range (local, national) at present amounts to about 700. It is difficult
to give an accurate number because of differences in figures, provided by diffe-
rent sources as well as a great dynamic of changes in this respect (some non-
governmental ecological organisations discontinue their activities, change their
profile or name and new organisations replace those which disappear). For the
majority of these organisations environmental issues are the basic, or even the
single objective (for instance, The Nature Conservation League, The Federation
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of Greens etc.), for others — one of many objectives among which environmental
protection is gaining importance (for instance, the Polish Tourist and Sightseeing
Association or scout organisations).

It should be noted that apart from all possible differences and changes in the Polish
environmental movement, actually all respective organisations are more or less in-
volved in the above mentioned activities, such as education, training, dissemination
and exchange of information and ecological lobbing. There is a variety of forms of
implementation of these tasks, such as preparation and publishing relevant mate-
rials, presenting adequate websites, organising courses, seminars and conferences,
competitions and public events, leading public campaigns and protests, establishing
contacts and co-operation with public entities and representatives as well as entre-
preneurs’ organisations, establishing contacts and co-operation with foreign envi-
ronmental organisations, initiating, supporting and carrying out investigations, stu-
dies and experts inquiries etc.

It needs to be stressed that for many years, in spite of emerging difficulties, the
environmental movements in Poland have been developing and strengthening. The
number of ecological organisations is enormous; they make attempts to reinforce
mutual co-operation and co-ordination of activities by concluding adequate agre-
ements and establishing coalitions and networks (such as for instance the Federa-
tion of Greens or Polish Green Network). Thanks to the sponsors their financial and
technical back-up is extending, the attractiveness and accessibility of their propo-
sals are gaining interest. This is demonstrated by the offer of Internet websites and
multimedia publications along with traditional books and brochures, Internet manu-
als, guidebooks and catalogues along with training and upgrading courses, attempts
to work out permanent forms of co-operation with such public institutions as the
Ministry of the Environment or the National Fund for Environmental Protection
and Water Management, as well as to make contacts and exert the pressure on the
Parliamentary Members, business representatives etc. along with protest actions.

Involvement of the Polish NGOs in activities concerning, in particular, human he-
alth and environmental protection against POPs is increasing with the growing at-
tention to the newest trends of environmental protection. This is particularly true,
when the most contemporary and important environmental problems are identified,
together with determination and promotion of solutions to such problems in accor-
dance with the philosophy and principles of sustainable development, with priori-
ties of environmental policy, specifically with its principles of cautiousness, pre-
vention against pollution and hazards to human life and health. For this reason espe-
cially stimulated in tackling these issues are, on the one hand, organisations with the
widest profile of activities including all aspects of environmental protection and
sustainable development, and on the other hand, organisations focussing their atten-
tion on human health and environmental protection against the threats constituted
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by the intensive forms of activity within the contemporary technical civilisation
(techniques, technologies and industrial products, chemical methods of agriculture
and their side effects in kind of pollution, burdens and waste). Relatively less inte-
rest in the POPs issues is demonstrated by organisations specifically involved, for
instance, in nature and landscape conservation, conservation and enrichment of bio-
logical diversity, protection of cultural treasures and values, etc.

Three non-governmental organisations demonstrate the most intensive activity co-

untrywide:

1. Polski Klub Ekologiczny (The Polish Ecological Club) — Upper Silesian
Branch in Katowice, among others, dealing with the activities in analytical
methodology (HPLC, HRGC, LC, IR, UV) for determination of organic compo-
unds, particularly POPs, transformation of organic substances, particularly car-
bonic derivatives in different industrial processes (focussed on processes linked
to thermal transformation) as well as opportunities to reduce POPs emissions
and their impact on environment and human health.

2. Ogolnopolskie Towarzystwo Zagospodarowania Odpadow ,,3R”, seated in
Krakow (National Waste Prevention Association “3R” in Krakéw), the main
animator of a special campaign on elimination of POPs. The main activities
concerning POPs performed by that organisation include:

Participation in the Steering Committee of the project financed by the Da-
nish Government (within the framework of the DANCEE Fund), imple-
mented by COWI, the Danish consulting company and the Danish Agency
of Environmental Protection; aimed at the review of technologies for treat-
ment of hazardous waste containing POPs, which could potentially be the
subject of support from Danish Government funds in Central and Eastern
Europe, Asia and Africa;

Participation in the GEF and Polish Government endorsed GEF/WHO/UNI-
DO/HCWH Project — ,,Demonstrating and Promoting Best Practices in Re-
ducing Medical Waste to Avoid Environmental Releases of Dioxins and Mer-
cury from Health Care Practice”, one of the first within the framework of the
Stockholm Convention; its implementation shall start after completion of the
ongoing preparatory activities, by the end of 2004;

Conducting a cycle of training activities for the health service centres on
reduction of quantities and toxicity of hospital waste and on replacement of
incinerators of such waste by non-emission treatment methods, as well as
development of hospital waste management schemes;

Maintaining data bases on waste incinerators, including emission data, em-
bracing all countries of the world and accessible for member organisations of
the Global Alliance for Incinerator Alternatives (GAIA) network;
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® Co-ordination of the information campaign concerning POPs, being prepared
by the International POPs Elimination Network Europe in Poland and in some
other Central and Eastern European countries;

® Preparation and publication of a synthetic report concerning persistent orga-
nic pollutants in Poland and the report summarising the results of research on
the presence of POPs in human milk.

3. Dolnoslaska Fundacja Ekorozwoju (The Lowersilesian Foundation of Su-
stainable Development) in Wroctaw was conducting in 2001 an informative
and educational programme under the name “PCB-Stop”, aimed at liquidation
of equipment and waste containing PCB/PCT. This programme was supported
by experts from several research centres (universities, scientific and research
institutes) and the interested ministries. Materials concerning this program are
found on the websites under: www.pcb.pl. The scope of activities was focussed
on the following issues:

PCB - hazardous waste in environment and in installations;

Methods of environmental protection against contamination;

Legal aspects of protection and reduction of hazards;

Impacts of PCB on human health;

Treatment technologies and safe elimination.

12. CONCLUSIONS

The following conclusions can be drawn to summarise the results of the assessment
of the Polish situation concerning the 12 substances subject to the Stockholm Co-
nvention on persistent organic pollutants, carried out within the Inventory Phase of
the GF/POL/01/004 Project:

1. Legal issues:
® The use of pesticides containing substances subject to the Stockholm Co-
nvention is legally prohibited in Poland. Also marketing and reuse of PCB is
legally banned.
® The Polish legal system, in general, is compliant with the resolutions of
the Stockholm Convention and requires only minor amendments and sup-
plements.
® Assessment of the efficiency of the existing legal regulations requires some
time because of the short period they are in force. The existing authorities
and institutions have sufficient competences for the implementation of the
Stockholm Convention objectives, though in some instances an extension
of the present scope of responsibilities and authorisations will be required.
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Instruments aiming at law enforcement should be introduced, including, for
instance, the spectrum of dioxin determination in gases from combustion
processes and co-incineration of waste.

Since 1961 substances covered by the Stockholm Convention have been ban-
ned for use in plant protection and the introduction of any new preparations
requires approval of the Minister of Agriculture and Rural Development. These
permits are periodically updated and published. The Law on the Protection of
Cultivated Plants and the Law on Chemical Substances and Preparations re-
gulate the required relevant procedures in this matter.

2. Assessment of past releases:

In the past (until 1975) the Polish factories of chemical industry applied acti-
ve substances of DDT, dieldrin and toxaphene for production of pesticides.
DDT and toxaphene were produced in Poland while dieldrin and hexachloro-
benzene were imported. Among the substances covered by the Stockholm
Convention, aldrin, chlordane, endrin, heptachlor and mirex were not used
for pesticide production by the Polish chemical industry.

Chlordane and mirex were not used in Poland as active substances for the
production of plant protection chemicals. In general, imported preparations
containing active substances such as aldrin, DDT, dieldrin, endrin, hepta-
chlor, hexachlorobenzene and toxaphene were applied.

During 1949-1971 about 50 000 tonnes of DDT were released into the envi-
ronment on the Polish territory. The quantity of the remaining POPs released
into the Polish environment was many times lower than the above figure.
Unfortunately, no information required to define the quantity of all prepara-
tions released in the past into the environment in kind of plant protection
chemicals containing POPs is available.

3. Inventory of emissions and releases:

During the recent dozen of years a considerable progress was made in the
reconstruction of the chemical industry and reduction or elimination of orga-
nic chlorine compounds. At present, no substances covered by the Stockholm
Convention are produced in Poland. Measures are taken to eliminate hazards
connected to the management of waste and substances found in pesticide
landfills.

The levels of POPs in the Polish aquatic environment remain in most cases
below the levels recorded elsewhere in the world.

In bottom sediments of the Wtoctawek Reservoir the presence of majority
PCB congeners, dioxins and furans, labelled by the WHO as most toxic, inc-
luding dioxins — 2,3,7,8-TCDD, were detected. The level of toxicity of those
sediments, determined by the TEQ value, is higher than at the Oder and
Vistula outlet areas.
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From the assessments of PCB, PCDD/PCDF and HCB emissions into the air

and releases into the natural ground, water, air, waste/residues and products

the following values for the year 2000 were obtained:

— airemission: PCB —2320.36 kg, HCB - 8.57 kg, PCDDs/PCDFs — 505.28 g
TEQ;

— release of dioxins and furans into: the soil — 4.96 g TEQ, water — 1.22 g
TEQ, waste/residues — 341.3 g TEQ and to products — 10.78 g TEQ.

Emission of PCBs and HCB to other components of the environment has not

been quantified, for adequate factors concerning these types of releases are

not available. Development of such factors will be needed for quantitative

assessment of POPs releases.

For the assessment of air emission values, the factors worked out on the basis

of the results of Polish research, performed within the GF/POL/01/004 Pro-

ject, were used with reference to the following sectors: iron ore sintering

plants and cement factories (in relation to all pollutants listed above) and in

incineration of industrial and hospital waste in modern incineration plants.

According to the obtained results, the main sources of air pollution emissions

are as follows:

— For PCBs — emission from capacitors and transformers,

— For HCB - emission from metallurgical industry processes (secondary
copper production, sintering plants),

— For PCDDs/PCDFs — incineration processes in the municipal and house-
hold sectors.

The latest updated information concerning the pesticide landfills is found in

the database of the State Geological Institute.

. Assessment of effects on human health

Review of available data in terms of estimating exposure to dioxins, PCBs
and HCB in Poland and information connected with health risk revealed that
data on exposure to dioxins and, to a large extent, to PCBs are insufficient,
which reduces the possibilities of health risk assessment.

Few details on the content of dioxins and PCB in human milk indicate a high
level of exposure of breast fed babies to these chemicals. These data may also
be an indication that the human environmental exposure may be subject to
justified concern about a potential health hazard.

. Monitoring:

There is a need to extend the existing system of the State Environmental

Monitoring by adding measurements, control and emission assessment of all

POPs covered by the Stockholm Convention, into the air, water and soil by:

— Monitoring POPs content in industrial and municipal waste landfills,

— Conducting measurements of dioxin, PCB and HCB emissions at the se-
lected thermal emission sources and paper pulp bleaching processes,
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— Monitoring of the dioxin content in the air in large urban and industrial
aglomerations,
— Monitoring of surface waters and soils regarding POPs content.
Establishment of a monitoring system on human health hazards caused by
dioxins, PCBs and HCB combined with risk assessment of such hazards and
evaluation of their changes in time and space.
It will be necessary to introduce an extended programme of statistical investi-
gations allowing more comprehensive access to economic data related to the
scope of the Stockholm Convention influence, in particular data on activities
and conditions of waste incineration, particularly hazardous waste, as well as
creation of an information system on the content of dioxins, furans, PCBs
and HCB in products.

6. Institutional issues:

The institutional system dealing with POPs is sufficiently developed, it requ-
ires however a better co-ordination and consideration of the requirements of
the Stockholm Convention in its activities. A higher standard of institutional
organisation than the presently existing could solve the problem.
Implementation of the Convention may suffer a slow down from the follo-
wing institutional factors:

— Insufficient staff potential and insufficient qualifications of public ad-
ministration personnel (particularly at the poviat level) responsible for
the issue of permits required by the Polish environmental protection re-
gulations.

— Fast growing scope of responsibilities of environmental protection servi-
ces at all management levels (including the central level).

Institutional factors speeding up the implementation of the Convention may

be the following:

— Privatisation process of industry, favourable for the transfer of the best
available techniques from highly developed countries to Poland,

— Market factor, which in result of competition on the European market will
favour acceleration of modernisation processes in Polish enterprises.

7. Research and development issues:

The technical capacity of companies involved in elimination of POPs will be
sufficiently developed, according to the National Waste Management Plan.
There are processing capacities for decontamination of equipment and instal-
lations after they are drained of PCBs. However, the issue of meeting the
costs connected with such activities, particularly in view of shut down of part
of the relevant enterprises where such equipment was in use, is still open.
Poland has an adequate research capacity allowing conducting the research
work on monitoring, control and treatment of POPs as well as assessment of
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risk caused by environmental presence of POPs for human health and agri-
cultural production. The fundamental issue, however, is the shortage of funds
to support such research projects.

Poland should be included in the implementation programme on exposure to
dioxins and PCBs and on effects of such exposure drafted in the EU strategy
for the period of 2001-2010 (Community Strategy for dioxins, furans and
polychlorinated biphenyls, COM (2001) 593 final).

There is a sufficient laboratory capacity to conduct measurements and analy-
ses concerning POPs in Poland, though their activity is limited to selected
compounds and does not include the whole set of POPs covered by the Stoc-
kholm Convention. The reason for that is lack of necessary funding.
Completion of the missing standards of dioxin, furan, PCB and HCB content
in some food products as well as emission standards from thermal sources is
necessary.

Framework guidelines concerning the rules for proceeding in pesticide land-
fill clean-up activities need to be developed.

Because of a very low awareness of the Polish public on harmful influence of
dioxins and PCBs and on the related problem of uncontrolled burning of
waste at households (in light of the new research results one of the greatest
source of emission), an extensive public educational programme on proper
waste handling and hazards connected with their burning should be initiated.






ANNEXES

ANNEX 1. ABBREVIATIONS

Abbreviation Meaning

ADI Acceptable Daily Intake

ANWIL Chemical Works former Nitrogen Works WEOCLAWEK

BAT Best Available Techniques

CILP Central Institute for Labour Protection — National Research Institute

cilop Centralny Instytut Ochrony Pracy — Panstwowy Instytut Badawczy

CIPPSS Chief Sanitary Inspection (or Chief Sanitary Inspector)

CORINAIR CORe INventory AIR emission
COoRdination d’INformation Environnementale

CORINE An experimental programme for gathering, coordinating and
ensuring the consistency of information on the state of the
environment and natural resources in the European Community

CSI Chief Sanitary Inspection (or Chief Sanitary Inspector)

2,4-D 2-methyl-4-chlorophenoxyacetic acid

DDD 1,1-dichloro-2,2-bis(4-chlorophenyl)ethane

DDE 1,1-dichloro-2,2- bis(4-chlorophenyl)ethene

DDT 1,1,1-trichloro-2,2- bis(4-chlorophenyl)ethane

DEP Department of Ecological Policy, Ministry of the Environment
Department of Environmental Protection Instruments, Ministry

DEPI .
of the Environment

DIC Department of International Co-operation, Ministry of the
Environment

d.m. Dry matter

DMDT 1,1,1-trichloro-2,2- bis(metoxyphenyl)ethane
Permissible concentration in human biological material

DSB . . . 3 .
Dopuszczalne stezenie w materiale biologicznym u ludzi

DWR Department of the Water Resources, Ministry of the Environment

DzU Official Journal of Laws of the Republic of Poland

o Dziennik Ustaw Rzeczypospolitej Polskiej

EC European Community

EDI Estimated Daily Intake

EEA European Environment Agency

EIONET European Environment Information and Observation Network

EMEP Co-operative Programme for Monitoring and Evaluation of the
Long-range Transmission of Air Pollutants in Europe
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Abbreviation Meaning

EPI Environmental Protection Inspection

EU European Union

FAO Food and Agriculture Organization

GAW/WMO Global Atmosphere Watch/World Metrological Organization

GEF Global Environment Facility
Chief Inspectorate (or Chief Inspector) for Environmental Protection

GIOS Gléwny Inspektorat Ochrony Srodowiska lub Gléwny Inspektor
Ochrony Srodowiska

GNP Gross National Product

HCB Hexachlorobenzene

HCH; y-HCH Hexachlorocyclohexan; Lindane

HELCOM HelsinI.(i Commission — Baltic Marine Environment Protection
Commission

HELCOM/EGAP Helsinki. Commission /Group of Experts on Airborne Pollution of
the Baltic Sea Area

IARC International Agency for Research on Cancer

ICRI Industrial Chemistry Research Institute

IChP Instytut Chemii Przemystowej

IEIA Institute for Ecology of Industrialized Areas

IETU Instytut Ekologii Terenow Uprzemystowionych

IEP Institute of Environmental Protection

108 Instytut Ochrony Srodowiska

IFM Institute of Ferrous Metallurgy

IM7 Instytut Metalurgii Zelaza

IMWM Institute of Meteorology and Water Management

IMGW Instytut Meteorologii i Gospodarki Wodnej

INFM Institute of Non-Ferrous Metals

IMN Instytut Metali Niezelaznych

10C Institute of Organic Industry

IPO Instytut Przemystu Organicznego

IOM Institute of Occupational Medicine

IMP Instytut Medycyny Pracy

IOMC Inter-Organization Programme for the Sound Management of
Chemicals

IOM&EH Institute of Occupational Medicine and Environmental Health

IMPiZS Instytut Medycyny Pracy i Zdrowia Srodowiskowego

IPP Institute of Plant Protection

IOR Instytut Ochrony Roslin

TUPAC International Union of Pure and Applied Chemistry

LOAEL lowest-observed-adverse-effects level (concentration)

LP State Forests
Lasy Panstwowe

MAR Maximum Acceptable Residue

MCPA 2-methyl-4-chlorophenoxyacetic acid
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Abbreviation Meaning

MPV Maximum Permitted Value

NEC National Emission Centre

NFEP National Fund of Environmental Protection and Water Management

NGOs Non-Governmental Organizations

NHSEFS National Headquarters of the State Fire Service

KGPSP Komenda Glowna Parnstwowej Strazy Pozarnej lub Komendant
Glowny Panstwowej Strazy Pozarnej

NIH National Institute of Hygiene

PZH Panstwowy Zaklad Higieny

NLI National Labour Inspection

PIP Panstwowa Inspekcja Pracy

NOAEL No-observed-adverse-effects level (concentration)

NWMP National Waste Management Plan

NZPO ROKITA | At present Chemical Works ROKITA

PCBs Polychlorinated biphenyls

PCDDs Polychlorinated dibenzo-p-dioxins

PCDFs Polychlorinated dibenzofurans

PCTs Polychlorinated terphenyls
State Farms

PGR Panstwowe Gospodarstwa Rolne

POPs Persistent organic pollutants
The term ,,Preparation” means, in case of pesticides, a mixture or
solution composed of two or more substances containing one or more
active substances, which, in accordance with the Stockholm
Convention, may be chemical individual or a mixture of chemical

Preparation individuals. In respect pf such preparatiqns in Polgnd oﬁen the term
“ready form” of pesticides (plant protection chemicals) is used.
Application of pure active substances as pesticides is not practiced. It is
necessary, almost in each case, to match, along with active substances,
an adequate composition of supporting substances (solvents, carriers
and emulsifiers), to make the safe and comfortable use possible.

PZGS Powiatowy Zwigzek Gminnych Spoétdzielni

RDLP Regional Directorate of State Forests
Regionalna Dyrekcja Lasow Panstwowych

SEM State Environmental Monitoring

SGI State Geological Institute

PIG Panstwowy Instytut Geologiczny

SNAP Selected Nomenclature for Air Pollution

SSI State Sanitary Inspection

PIS Panstwowa Inspekcja Sanitarna
Substances mean chemical compounds (chemical individuals or
mixtures of chemical individuals of similar biological activity)

Substances obtained in technical processes. These substances may contain, and

contain in most cases indeed, contaminants generated during the
production process depending on the selectiveness of that process.
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Abbreviation Meaning

In relation to pesticides, these contaminants include HCB, PCB,
PCDD, PCDF generated in trace quantities during production
processes. This is also relevant for the production of polychlori-
nated biphenyls. In the latter case quite close relations exist
between the amount of pollutants (PCDD and PCDF) and the
content of chlorine in PCB molecules.

TDI Tolerable Daily Intake

UNECE United Nations Economic Commission for Europe

UNEP United Nations Environment Programme

UNEP Chemicals | UNEP Chemicals’ Programme

US EPA US Environmental Protection Agency

UV-B Ultraviolet solar radiation having biological effects

WHO World Health Organization

WIOS Voivodeship Environmental Protection Inspection
Wojewodzki Inspektorat Ochrony Srodowiska

WSSE Voivodeship Sanitary and Epidemiological Station
Wojewodzka Stacja Sanitarno-Epidemiologiczna
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ANNEX 5. LIST OF SOURCE DOCUMENTS

A.LIST OF DETAILED REPORTS! DEVELOPED WITHIN PROJECT ACTIVITIES
List of technical reports prepared by experts during the Inventory Phase

GF-POL-INV-R1

Adam Grochowalski. Report on the performed measurements and concentration
tests of PCDDs/PCDFs, HCB and PCBs. University of Technology in Krakow, De-
partment of Chemical Engineering and Technology, Institute of Inorganic Chemi-
stry and Technology, Laboratory of the Trace Analyses Team, 2002.

GF-POL-INV-R2

Krzysztof Olendrzynski, Iwona Kargulewicz, Wiestaw Kotsut, Jacek Skoskiewicz,
Bogustaw Debski, Adam Grochowalski. Countrywide inventory of POPs air emis-
sions and analyses of releases into the remaining environmental media, 2002.

GF-POL-INV-R3

Elzbieta Niemirycz (head), Anna Kaczmarczyk, Mirostawa Rodziewicz, Grazyna
Sapota, Mariusz Sapota, Elzbieta Heybowicz, Teresa Bogacka, Regina Taylor. Wa-
ter quality assessment of the Vistula and Oder Rivers’ mouth sections in respect of
persistent organic pollutants, covered by the Stockholm Convention 2001. Institute
of Meteorology and Water Management, Maritime Branch, Division of Coastal Dra-
inage Water Protection, 2002.

GF-POL-INV-R4

Elzbieta Niemirycz, Anna Kaczmarczyk, Mirostawa Rodziewicz. Pollution of the
aquatic environment in Poland by persistent organic pollutants. Institute of Mete-
orology and Water Management, Maritime Branch, Division of Coastal Drainage
Water Protection, 2002.

GF-POL-INV-R5

Wanda Kacprzyk. Assessment of the research and development capacity and the
laboratory testing capability in respect of the persistent organic pollutants. Institu-
te of Environmental Protection, 2002.

GF-POL-INV-R6

Wanda Kacprzyk. Assessment of the institutional infrastructure, monitoring system
and public statistics capacity concerning wastewater management and water pro-
tection against POPs. Institute of Environmental Protection, 2002.

GF-POL-INV-R7
Krzysztof Czarnomski. Condition of POPs waste management in Poland, 2002.

T Documents available only in Polish language on the Project websites http://ks.ios.edu.pl
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GF-POL-INV-RS8
Wiestawa Bogutyn. Inventory of technical appliances containing POPs, 2002.

GF-POL-INV-R9
Joanna Zotedziowska. Inventory of POPs industrial residues, 2002.

GF-POL-INV-R10
Andrzej Sitowiecki. Inventory of pesticide and herbicide waste, 2002.

GF-POL-INV-R11
Wiestaw Kotsut. Chemical substances and preparations. Preliminary inventory of
past production, import and export, 2002.

GF-POL-INV-R12
Michal Andrijewski. Assessment of the registration system and turnover control of
chemical substances and preparations covered by the Stockholm Convention, 2002.

GF-POL-INV-R13

Mieczystaw Borysiewicz. POPs releases with wastewater, solid waste, industrial
produce and food. Institute of Environmental Protection, Regional Centre of Envi-
ronmental Safety, 2002.

GF-POL-INV-R14
Jan A. Krajewski. Basics of health risk assessment and health risk prognosis in
result of exposure against POPs (HCB, PCDD/F, PCB), 2002.

GF-POL-INV-R15
Ryszard Rolecki. Toxicological character of POPs and pathways of their hazard to
human beings, 2002.

GF-POL-INV-R16

Wojciech Mniszek, Bozena Wotek. Assessment of risk to human health and envi-
ronment related to the presence of POPs (12 substances covered by the Stockholm
Convention). Institute of Occupational Medicine and Environmental Health in
Sosnowiec, 2002

GF-POL-INV-R17

Wojciech Mniszek, Bozena Wotek. Review and evaluation of research and develop-
ment activity results and publications concerning impacts of POPs on health and
environment, particularly in the Upper Silesia. Institute of Occupational Medicine
and Environmental Health in Sosnowiec, 2002

GF-POL-INV-R18
Joanna Struzewska, Iwona Kargulewicz. The research and development capacities
related to POPs covered by the Stockholm Convention, 2002,

185



NATIONAL POPs PROFILE

GF-POL-INV-R19

Bogustaw Debski, Krzysztof Olendrzynski. Preliminary assessment of the monito-
ring capacity related to POPs, 2002,

GF-POL-INV-R20
Bogustaw Debski. Legal regulations concerning POPs in the air, 2002.

GF-POL-INV-R21

Adam Grochowalski. Report on inter-laboratory comparison of dioxins, PCBs and
HCB testing methods. University of Technology in Krakéw, Department of Chemi-
cal Engineering and Technology, Institute of Inorganic Chemistry and Technology,
Laboratory of the Trace Analyses Team, 2002.

GF-POL-INV-R22

Elzbieta Niemirycz (head), Joanna Gozdek, Anna Kaczmarczyk, Hanna Tyszkie-
wicz. Anthropogenic organic substances.: origin, distribution and effects in bottom
sediments of the Wioctawek Reservoir. Institute of Meteorology and Water Manage-
ment, Maritime Branch, Division of Coastal Drainage Water Protection, 2002

GF-POL-INV-R23
Wiestawa Bogutyn. Results of PCBs inventories, 2003.

Reports prepared for the Inception Workshop, commencing the GF/POL/04/001
Project on “Implementation of the Stockholm Convention”
(Warsaw, 21-22 March 2002)

GF/POL/SEM.1/R.1

Adam Grochowalski. Emission and concentration measurements of polychlorina-
ted dibenzodioxins, dibenzofurans and biphenyls. University of Technology in Kra-
kow, 2002.

GF/POL/SEM.1/R.2
Krzysztof Olendrzynski, Iwona Kargulewicz. The national POPs air emission in-
ventory. Institute of Environmental Protection, 2002.

GF/POL/SEM.1/R.3
Wiestawa Bogutyn. Issues concerning elimination of PCBs from the Polish econo-
my. Ministry of Economy, 2002.

GF/POL/SEM.1/R.4

Wiestaw Kotsut. Persistent organic pollutant emission reduction methods with
particular consideration of industrial processes. Institute of Environmental Pro-
tection, 2002.
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GF/POL/SEM.1/R.5
Elzbieta Niemirycz. Hazardous chemical substances of anthropogenic origin in the
Polish surface waters Institute of Meteorology and Water Management, 2002.

GF/POL/SEM.1/R.6
Krzysztof Czarnomski. Hazardous waste and the requirements of the Stockholm
Convention. Institute of Environmental Protection, 2002.

GF/POL/SEM.1/R.7
Jerzy Majka. Trade control of hazardous substances in Poland. Bureau of Chemical
Substances and Preparations, 2002.

GF/POL/SEM.1/R.8
Andrzej Sitowiecki. Pesticide control system in Poland and the problem of elimina-
tion of pesticide landfills Institute of Environmental Protection, 2002.

GF/POL/SEM.1/R.9
Pawet Gluszynski. Investigations of human milk for the presence of substances clas-
sified as POPs. Waste Prevention Association “3R”, 2002.

Selected presentations prepared for the Validation Workshop
(Warsaw 26 May 2003)

GF/POL/SEM.3/R.1
Wiestaw Kotsut. Results of production, import and export inventories of POPs co-
vered by the Stockholm Convention. GF-POL-SEM3-R1.

GF/POL/SEM.3/R.2
Elzbieta Niemirycz. State of the aquatic environmental pollution by POPs in Po-
land. GF-POL-SEM3-R2.

GF/POL/SEM.3/R.3
Jan Krajewski. Assessment of health hazards connected with the presence of some
POPs (HCB, PCB and PCDD/F) in Poland. GF-POL-SEM3-R3.

GF/POL/SEM.3/R .4
Maciej Sadowski. Assessment of the situation concerning POPs issues of the Stoc-
kholm Convention in Poland. GF-POL-SEM3-R4.

GF/POL/SEM.3/R.6

Krzysztof Olendrzynski, Iwona Kargulewicz, Wiestaw Kotsut, Jacek Skoskiewicz,
Bogustaw Dgbski, Adam Grochowalski. Emissions and releases of POPs into air
and other media of environment. GF-POL-SEM3-R6.

GF/POL/SEM.3/R.8
Krzysztof Czarnomski. Priorities in POPs management. GF-POL-SEM3-R8.
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. SIGNIFICANT DOMESTIC REPORTS

Evaluation of the state of production and use of plant protection chemicals in the
context of environmental protection. State Environmental Protection Inspection,
Warsaw 1984.

Rutkowski M.: Development of a system preventing PCB environmental conta-
mination in Poland. Wroctaw University of Technology, Institute of Petroleum
and Coal Chemistry and Technology, 1997.

Programme of the State Environmental Monitoring for 1998—2002. Biblioteka
Monitoringu Srodowiska, Warsaw 1998.

Michna W.: Report on monitoring investigations on quality of soil, plants, farm
and food products in 1999. Council for the Monitoring of Soil, Plants, Farm and
Food Products. Ministry of Agriculture and Rural Development, Warsaw, Poland.
Michna W., Szteke B. (ed.): Report on monitoring investigations on quality of
soil, plants, farm and food products in 2000. Council for the Monitoring of Soil,
Plants, Farm and Food Products. Ministry of Agriculture and Rural Develop-
ment, Warsaw, Poland.

Report on the state of the environment in the Kujawsko-Pomorskie Voivodeship
in 1999. Voivodeship Environmental Protection Inspection, Bydgoszcz 2000.
Report on the state of the environment in the Matopolskie Voivodeship in 1999.
Voivodeship Environmental Protection Inspection, Krakéw 2000.
Grochowalski A.: Studies on determination of PCDDs, PCDF’s and PCBs. Mo-
nografia nr 272, Zeszyty Naukowe Politechniki Krakowskiej, Krakow 2000.
Directives of the Chief Veterinarian on permissible levels of PCB in milk and
milk products, meat and meat products, eggs and egg products, animal feeds and
their additives of animal origin. Warsaw 2000.

Third report for the Conference of the Parties to the United Nations Framework
Convention on Climate Change. Institute of Environmental Protection. Republic
of Poland, Warsaw 2001.

Inventory of Dioxin and Furan Releases in Poland, DANCEE-Danish Co-
operation for Environment in Eastern Europe. Ministry of the Environment,
Poland 2002.

National Waste Management Plan, endorsed by the Council of Ministers (Reso-
lution No. 219) on 29 October 2002. (M.P. 2003, No. 11, item 159).

Text of the Stockholm Convention (unofficial translation) published in the series
»Konwencje migdzynarodowe i uchwaty organizacji miedzynarodowych” (,,In-
ternational Conventions and Resolutions of International Organisations”), Bo-
oklet No. 17, Institute of Environmental Protection, Warsaw 2002.

Studies of obsolete pesticides (pesticide landfills) in the geological environment.
Phase I-111, State Geological Institute, Warsaw 2000-2003 (typescript).
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. INTERNATIONAL REPORTS

Preparing a National Profile to Assess the National Infrastructure for Manage-
ment of Chemicals. A Guidance Document, UNITAR, IMOC (96D012).

Levels of PCBs, PCDDs and PCDFs in human milk. Second round of WHO-
coordinated exposure study. Environmental Health in Europe No. 3. WHO Eu-
ropean Centre for Environmental Health. 1996.

Hexachlorobenzene. Environmental Health Criteria No. 195. IPCS, WHO Ge-
neva, 1997.

Levels of PCBs, PCDDs and PCDFs in breast milk. Results of WHO-coordina-
ted inter-laboratory quality control studies and analytical field studies. Ed. Y-
janheikki EJ. Environmental Health Series. WHO Regional Office Europe, 1989.

Van Leeuwen FXR, Younes M.: WHO revises the tolerable daily intake (TDI)
for dioxins. Organohalogen compounds 38:295-298, 1998.

Grandjean P., Takowski S., Kimbrough R., Yrjanheikki E., Rantanen J.: Asses-
sment of health risks in infants associated with exposure to PCBs, PCDDs and
PCDFs in breast milk. Eds. Environmental Health Series No. 29, WHO Regio-
nal Office for Europe, Copenhagen 1988.

Environmental Health Criteria: Risk assessment of human health exposed to
chemical substances; determination of standard indicators identified on health
criteria. Vol. 170, WHO, Geneva 1994 (translation into Polish language, Insti-
tute of Occupational Medicine, £.6dz 1998).

Principles for the Assessment of Risks to Human Health from Exposure to Che-
micals. IPCS, Environmental Health Criteria No. 210. World Health Organisa-
tion, Geneva, 1999.

Survey of Currently Available Non-Incineration PCB Destruction Technologies.
UNEP Chemicals, 2000

Standardized Toolkit for Identification and Quantification of Dioxin and Furan
Releases. UNEP Chemicals, 2001.

Community Strategy for dioxins, furans and polychlorinated biphenyls,
COM(2001)593 final.

Joint EMEP/CORINAIR Atmospheric Emission Inventory Guidebook. CORINA-
IR: Third Edition. Copenhagen, European Environment Agency, 2001.

World Bank: Guidance for Developing a National Implementation Plan for the
Stockholm Convention (draft). UNEP, 2003.
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ANNEX 6. LIST OF CONTACT INSTITUTIONS AND ORGANISA-
TIONS INVOLVED IN POPs — RELATED ISSUES

MINISTRIES

Chief Command, State Fire Service

Ministry of Environment
Wawelska 52/54, 00-922 Warsaw
Tel. (+48 22) 579 25 63; Fax (+48 22) 579 22 63

Podchorazych 38, 00-914 Warsaw
Tel: (+48 22) 532 39 12; Fax (+48 22) 523 31 01

FINANCING INSTITUTIONS

Ministry of Finance
Swigtokrzyska 12, 00-916 Warsaw
Tel. (+48 22) 694 47 20; Fax (+48 22) 694 56 08

EcoFund Foundation
Bracka 4; 00-502 Warszawa
Tel. (+48 22) 628 98 53; Fax (+48 22) 628 50 82

Ministry of Economy, Labour and Social Policy
Trzech Krzyzy 3/5, 00-507 Warsaw
Tel. (+48 22) 693 54 91; Fax (+48 22) 693 40 32

UNDP, GEF Small Grants Scheme

UN Centre P.O. Box 1

Al Niepodlegtosci 186; 00-608 Warszawa
Tel. (+48 22) 825 92 45; Fax (+48 22) 825 49 58

Ministry of Infrastructure
Chatubinskiego 4/6, 00-928 Warsaw
Tel. (+48 22) 630 13 32; Fax (+48 22) 630 13 30

National Fund for Environmental Protection and
Water Management

Konstruktorska 3a, 02-673 Warsaw

Tel. (+48 22) 849 00 80; Fax (+48 22) 849 72 72

Ministry of National Defence
Klonowa 1, 00-909 Warsaw
Tel. (+48 22) 687 42 50; Fax (+48 22) 687 40 53

Voivodeship’s Fund for Environmental Protection
and Water Management (Dolnoslaskie Voivodeship)
Traugutta 1/7, 50-449 Wroctaw

Tel. (+48 71) 343 95 88; Fax (+48 71) 343 95 91

Ministry of Agriculture and Rural Development
Wspdlna 30, 00-930 Warsaw
Tel. (+48 22) 623 21 53; Fax (+48 22) 628 87 84

Voivodeship’s Fund for Environmental Protection
and Water Management (Kujawsko-Pomorskie
Voivodeship)

Szosa Chetminska 28, 87-100 Torun

Tel. (+48 56) 655 42 81 to 85; Fax (+48 56) 655 42 86

Ministry of Foreign Affairs;
J. Ch. Szucha Ave. 23, 00-580 Warsaw
Tel. (+48 22) 523 91 15; Fax (+48 22) 621 02 17

Voivodeship’s Fund for Environmental Protection
and Water Management (Lubelskie Voivodeship)

Spokojna 7, 20-074 Lublin

Tel. (+48 81) 74 24 648; Fax (+48 81) 74 24 649

Ministry of Environment
Wawelska 52/54, 00-922 Warsaw
Tel. (+48 22) 579 25 63; Fax (+48 22) 579 22 63

Voivodeship’s Fund for Environmental Protection
and Water Management (Lubuskie Voivodeship)
Kozuchowska 4, 65-364 Ziclona Gora

Tel. (+48 68) 320 64 17

INSPECTIONS AND SERVICES

Voivodeship’s Fund for Environmental Protection

Bureau for Chemical Substances and Preparations
Sw. Teresy 8, 91-348 Lodz
Tel. (+48 42) 631 46 81; Fax (+48 42) 63 14 681

and Water Management (L6dz Voivodeship)
Lakowa 11, 90-562 Lo6dz
Tel. (+48 42) 637 14 61; Fax (+48 42) 630 03 09

Chief Inspectorate of Plant Protection
Wspolna 30, 00-930 Warsaw
Tel. (+48 22) 623 23 54; Fax (+48 22) 626 80 86

Voivodeship’s Fund for Environmental Protection
and Water Management (Matopolskie Voivodeship)
Kanonicza 12, 31-002 Krakow

Chief Environmental Protection Inspectorate
Wawelska 52/54, 00-922 Warsaw
Tel. (+48 22) 579 23 84

Tel. (+48 12) 422 94 90; Fax (+48 12) 422 30 46

Voivodeship’s Fund for Environmental Protection
and Water Management (Mazowieckie Voivodeship)

Chief Labour Inspectorate
Krucza 38/42, 00-926 Warsaw
Tel. (+48 22) 661 91 55

Watbrzyska 3/5, 02-739 Warsaw
Tel. (+48 22) 645 33 80; Fax (+48 22) 645 33 90

Voivodeship’s Fund for Environmental Protection

Chief Sanitary Inspectorate
Dtuga 38/40, 00-238 Warsaw
Tel. (+48 22) 635 45 81; Fax (+48 22) 635 61 94

and Water Management (Opolskie Voivodeship)
Krakowska 53, 45-018 Opole
Tel. (+48 77) 453 76 11; Fax (+48 77) 453 76 11
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Voivodeship’s Fund for Environmental
Protection and Water Management
(Podkarpackie Voivodeship)

Szopena 51, 35-055 Rzeszow

Tel. (+48 17) 852 06 00; Fax (+48 17) 852 23 44

Voivodeship Environmental Protection
Inspectorate, Laboratory

Rzasawska 24/28, 42-200 Czestochowa

Tel. (+48 34) 364 35 12; Fax (+48 34) 360 42 80

Voivodeship’s Fund for Environmental
Protection and Water Management (Podlaskie
Voivodeship)

Sw. Rocha 5, 15-879 Biatystok

Tel. (+48 85) 746 02 41; Fax (+48 85) 746 01 66

Voivodeship Environmental Protection
Inspectorate, Laboratory

20 078 Lublin, Obywatelska 13

Tel. (+48 81) 718 62 00; Fax (+48 81) 718 62 55

Voivodeship’s Fund for Environmental
Protection and Water Management (Pomorskie
Voivodeship)

Straganiarska 24, 80- 837 Gdansk

Tel. (+48 58) 305 56 31; Fax (+48 58) 301 91 92

Voivodeship Environmental Protection
Inspectorate, Laboratory

Plac Szczepanski 5, 31-011 Krakow

Tel. (+48 12) 421 09 38; Fax (+48 12) 422 36 12

Voivodeship’s Fund for Environmental
Protection and Water Management (Slaskie
Voivodeship)

Plebiscytowa 19, 40- 035 Katowice

Tel. (+48 32) 251 80 71; Fax (+48 32) 251 04 06

Voivodeship Environmental Protection
Inspectorate, Laboratory

Langiewicza 26, 35-101 Rzeszow

Tel. (+48 17) 854 36 83; Fax (+48 17) 850 53 77

Voivodeship’s Fund for Environmental
Protection and Water Management
(Swigtokrzyskie Voivodeship)
Paderewskiego 20, 25-004 Kielce

Tel. (+48 41) 366 15 12; Fax (+48 41) 366 09 05

Voivodeship Environmental Protection
Inspectorate, Laboratory
Ciolkowskiego 2/3, 15-264 Biatystok
Tel./ Fax (+48 85) 742 53 78

Voivodeship’s Fund for Environmental
Protection and Water Management
(Warminsko-Mazurskie Voivodeship)

Swigtej Barbary 9, 10-026 Olsztyn

Tel. (+48 89) 535 24 59; Fax (+48 89) 535 29 10

Voivodeship Environmental Protection
Inspectorate, Laboratory

Czarna Rola 4, 61-625 Poznan

Tel. (+48 61) 821 92 02; Fax (+48 61) 820 30 53

Voivodeship’s Fund for Environmental
Protection and Water Management
(Wielkopolskie Voivodeship)
Poétnocna 6, 61-719 Poznan

Tel. (+48 61) 855 26 21

Voivodeship Environmental Protection
Inspectorate, Konin Branch, Laboratory
Wyszynskiego 3 A, 62-510 Konin

Tel. (+48 63) 242 56 86; Fax (+48 63) 242 23 47

Voivodeship’s Fund for Environmental
Protection and Water Management
(Zachodnio-Pomorskie Voivodeship)
Solskiego 3, 71-323 Szczecin

Tel. (+48 91) 486 15 56; Fax (+48 91) 486 15 57

LABORATORIES, PERFORMING POPS
DETERMINATION

Voivodeship Environmental Protection
Inspectorate, Kalisz Branch, Laboratory
Piwonicka 19, 62-800 Kalisz

tel. (+48 62) 764 63 30; Fax (+48 62) 764 63 32

Voivodeship Environmental Protection
Inspectorate, Laboratory

Sienkiewicza 32, 50-349 Wroctaw

Tel. (+48 71) 372 13 06, Fax (+48 71) 32 21 617

Voivodeship Environmental Protection
Inspectorate, Pita Branch, Laboratory
Motylewska 5a, 64-920 Pita

tel. (+48 67) 212 23 12; Fax (+48 67) 212 72 35

Voivodeship Environmental Protection
Inspectorate, Laboratory

Piotra Skargi 2, 85-018 Bydgoszcz

Tel. (+48 52) 22 17 44; Fax (+48 52) 27 05 63

Voivodeship Environmental Protection
Inspectorate, Leszno Branch, Laboratory

17 Stycznia 4, 64-100 Leszno

tel. (+48 65) 529 58 56, Fax (+48 65) 529 48 41
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Voivodeship Environmental Protection
Inspectorate, Laboratory

Waty Chrobrego 4, 70-502 Szczecin

Tel. (+48 91) 430 37 25; Fax (+48 91) 434 05 54

Laboratory of the Institute of Ecology of
Industrialised Areas,

Kossutha 6, 40-832 Katowice

Tel. (+48 32) 254 60 31; Fax (+48 32) 254 17 17

Voivodeship Environmental Protection
Inspectorate, Laboratory

IX Wiekéw Kiele Ave. 3, 25-516 Kielce

Tel. (+48 41) 344 49 72; Fax (+48 41) 344 55 34

Laboratory of the Institute of Meteorology and
Water Management,

Podlesna 61, 01-673 Warsaw

Tel. (+48 22) 834 18 51; Fax (+48 22) 834 18 01

Voivodeship Environmental Protection
Inspectorate, Laboratory

1 go Maja 13, 10-117 Olsztyn

Tel. (+48 89) 527 23 82; Fax (+48 89) 527 32 84

Department of Coastal Belt Water Protection,
Institute of Meteorology and Water Management
Jaskowa Dolina 29, 80-286 Gdansk

Tel. (+48 58) 341 20 79; Fax (+48 58) 341 20 78

Voivodeship Environmental Protection
Inspectorate, Bielsko Branch, Laboratory
Partyzantéw 117, 43-300 Bielsko Biata
Tel./Fax (+48 33) 812 49 30

Water Quality Monitoring Section, Institute of Meteo-
rology and Water Management, Wroctaw Branch
Parkowa 30, 51-616 Wroctaw

Tel. (+48 71) 320 01 00

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Legionowa 8, 15-009 Biatlystok

Tel. (+48 85) 732 60 11; Fax (+48 85) 732 70 22

Laboratory of the State Geological Institute
Rakowiecka 4, 00-975 Warsaw
Tel. (+48 22) 849 53 51; Fax (+48 22) 849 84 90

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Mickiewicza 12b, 66-400 Gorzéw Wlkp.

Tel. (+48 95) 722 60 57; Fax (+48 95) 722 46 52

Laboratory of the State Hygiene Research and
Development Institute

Chocimska 24, 00-971 Warsaw

Tel. (+48 22) 849 40 51; Fax (+48 22) 849 74 84

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Jagiellonska 68, 25-516 Kielce

Tel. (+48 41) 345 23 64; 345 18 73

Laboratory of the Institute of Plant Protection
Miczurina 20 a, 60-318 Poznan
Tel. (+48 61) 867 57 13; Fax (+48 61) 867 11 75

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Pradnicka 76, 31-202 Krakow

Tel. (+48 12) 616 20 91; Fax (+48 12) 416 20 93

Laboratory of the Institute of Chemical Coal
Processing

Zamkowa 1, 41-803 Zabrze

Tel. (+48 32) 271 00 41; Fax (+48 32) 271 08 09

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Zotnierska 16, 10-560 Olsztyn

Tel. (+48 89) 527 95 00; Fax (+48 89) 527 97 88

Laboratory of Environmental Protection

of the Pulp and Paper Institute

Sktodowskiej Curie 19/27, 90-570 Lodz,

Tel. (+48 42) 638 03 51; Fax (+48 42) 636 88 31

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Noskowskiego 23, 61-705 Poznan

Tel. (+48 61) 854 48 02; 828 93 57,

Fax (+48 61) 852 50 03

Laboratory of the Institute of Environmental
Protection

Krucza 5/11, 00-548 Warsaw

Tel. (+48 22) 625 10 05; Fax (+48 22) 629 52 63

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Libelta 36, 61-705 Poznan

Tel. (+48 61) 854 48 18; Fax (+48 61) 854 48 12

Laboratory of the Institute Chemistry and Technology
of Petroleum and Coal Wroctaw Technical Institute

Gdanska 7/9, 50-344 Wroctaw

Tel. (+48 71) 320 65 07; Fax (+48 71) 322 15 80

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Zelazna 79, 00-875 Warsaw

Tel. (+48 22) 620 90 04; Fax (+48 22) 620 37 19

Laboratory of the Department of Chemistry of the
Gdansk University of Technology

Narutowicza 18, 80-952 Gdansk

Tel. (+48 58) 345 03 72; Fax (+48 58) 347 03 57

Voivodeship Sanitary and Epidemiological
Station, Laboratory

Debinki 4, 80-211 Gdansk

Tel. (+48 58) 344 73 00; Fax (+48 58) 302 32 53

Chair Inorganic and Analytical Chemistry,
K. Marcinkowski Academy of Medicine
Grunwaldzka 6, 60-780 Poznan

Tel. (+48 61) 865 95 66
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Laboratory of the Marine Fisheries Institute
Koftataja 1, 81-332 Gdynia
Tel. (+48 58) 620 28 31

Institute of Meteorology and Water Management
Podlesna 61, 01-673 Warsaw
Tel. (+48 22) 835 49 26; Fax (+48 22) 835 49 26

Laboratory of Military Institute of Chemistry
and Radiometry

gen. A. Chrusciela 105, 00-910 Warsaw

Tel. (+48 22) 516 99 35; Fax (+48 22) 673 58 51

Marine Institute
Dhtugi Targ 41/42, 80-830 Gdansk
Tel. (+48 58) 552 00 93; Fax (+48 58) 301 35 13

RESEARCH DEVELOPMENT INSTITUTIONS

Economic University in Cracow,
Rakowicka 27, 31-510 Krakow
Tel. (+12) 293 53 32; Fax (+12) 293 50 50

Institute of Plant Protection
Miczurina 20a, 60-318 Poznan
Tel. (+48 61) 867 57 13; Fax (+48 61) 867 11 75

K. Marcinkowski Academy of Medicine
Chair Inorganic and Analytical Chemistry,
Grunwaldzka 6, 60-780 Poznan

Tel. (+48 61) 865 95 66

Institute of Environmental Protection
Krucza 5/11, 00-548 Warsaw
Tel. (+48 22) 629 92 56; Fax (+48 22) 629 41 35

Central Institute for Labour Protection — National
Research Institute

Czerniakowska 16, 00-701 Warsaw

Tel. (+48 22) 623 46 81; Fax (+48 22) 623 36 95

Institute of Organic Industry
Annopol 6, 03-236 Warsaw

Tel. (+48 22) 811 12 31 ext. 288
Fax (+48 22) 811 07 99

Pulp and Paper Institute
Sktodowskiej Curie 19/27, 90-570 Lodz
Tel. (+48 42) 638 03 51; Fax (+48 42) 638 03 79

Institute of Timber Technology
Winiarska 1, 60-654 Poznan
Tel. (+48 61) 849 24 00; Fax (+48 61) 822 43 72

Institute of Industrial Chemistry
Rydygiera 8, 01-793 Warsaw
Tel. (+48 22) 633 92 91; Fax (+48 22) 633 92 91

State Geological Institute
Rakowiecka 4, 00-975 Warsaw
Tel. (+48 22) 849 53 51; Fax (+48 22) 849 53 42

Institute of Chemical Coal Processing
Zamkowa 1, 41-803 Zabrze
Tel. (+48 32) 271 00 41; Fax (+48 32) 271 08 09

National Institute of Hygiene
Chocimska 24, 00-791 Warsaw
Tel. (+48 22) 849 33 32

Institute of Building Mechanisation and Rock
Mining, Field Branch in Katowice

“Centre of Waste Management”

Barbary 21 a, 40-053 Katowice

Tel. (+48 32) 271 00 41; Fax (+48 32) 251 75 91

Mining and Metallurgical University
Reymonta 23, 30-059 Krakow
Tel. (+48 12) 617 27 56; Fax (+48 12) 633 63 48

The Nofer Institute of Occupational Medicine
Sw. Teresy od Dzieciatka Jezus 8, 90-950 L6dz,
P.O. Box 199

Tel. (+48 42) 631 48 43; Fax (+48 42) 63145 72

Krakow University of Technology
Warszawska 24, 31 155 Krakow
Tel. (+48 12) 628 22 01; Fax (+48 12) 628 20 36

Institute of Labour Medicine and Environmental
Health

Koscielna 13, 41-200 Sosnowiec

Tel. (+48 32) 266 08 85 to 297

Fax (+48 32) 266 11 24

L6dz University of Technology
Wolczanska 175, 90-924 L.6dz
Tel. (+48 42) 631 37 00; Fax (+48 42) 636 56 63

Institute of Non Ferrous Metals
Sowinskiego 5, 44-100 Gliwice
Tel. (+48 32) 238 03 29; Fax (+48 32) 231 69 33

Warsaw University of Technology
Nowowiejska 20, 00-653 Warsaw
Tel. (+48 22) 628 59 85; Fax (+48 22) 629 29 62

Institute of Ferrous Metallurgy
K. Miarki 12/14, 44-100 Gliwice
Tel. (+48 32) 234 51 20; Fax (+48 32) 234 53 00

Wroctaw University of Technology
Gdanska 7/9, 50-344 Wroctaw
Tel. (+48 71) 320 64 34; Fax (+48 71) 322 15 80
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Military Institute of Chemistry and Radiometry
Gen. Chrusciela 105, 00-910 Warsaw
Tel. (+48 22) 516 99 36; Fax (+48 22) 673 58 51

Centre of Ecological Law
Uniwersytecka 1, 50-951 Wroctaw
Tel. (+48 71) 341 02 34

NON-GOVERNMENTAL
ORGANIZATIONS (NGOs)

Consumers Federation, National Council
Powstancow Warszawy 1, 00-030 Warsaw
Tel. (+48 22) 827 68 91

Lowersilesian Fundation of Sustainable
Biatoskornicza 26, 50-134 Wroctaw
Tel. (+48 71) 343 08 49; Fax (+48 71) 343 60 35

Nature Protection League
Tamka 37/2, 00-355 Warsaw
Tel. (+48 22) 828 81 71; Fax (+48 22) 828 65 80

CONSULTING COMPANIES

PROEKO Co. Ltd.

Environmental Protection Consultants

Tamka 16, 00-349 Warsaw

Tel. (+48 22) 827 59 00; Fax (+48 22) 827 58 57

National Foundation of Environmental
Protection

Erazma Ciotka 13, 01-445 Warsaw

Tel. (+48 22) 877 23 59; Fax (+48 22) 877 23 59

CHEMEKO Expert and Designing Services
Enterprise, Co. Ltd.

Torunska 222, 87-805 Wioctawek

Tel. (+48 54) 237 35 06; Fax (+48 54) 237 24 12

Waste Prevention Association “3R”
P.O. Box 54, 30 961 Krakow 5
Tel./Fax (+48 12) 421 09 09

COMPANIES DEALING WITH WASTE
CONTAINING POPS

TIGRET Co. Ltd.
Rumunska 29B, 05-816 Michatowice
Tel. (+48 22) 753 02 62; Fax (+48 22) 753 03 94

Polish Chamber of Chemical Industry
Association of Employers

Czackiego 15/17, 00-043 Warsaw

Tel. (+48 22) 828 75 06; Fax (+48 22) 826 73 39

MALEX Waste Treatment Plant
Wernera 23, 91-169 Lodz
Tel. (+48 42) 714 02 78; Fax (+48 42) 714 01 49

Polish Ecological Club
Plebiscytowa 19, 40-035 Katowice
Tel. (+48 32) 251 74 98; Fax (+48 32) 251 75 90

Chemicals Works ANWIL (hazardous waste
incineration plant)

Torunska 222, 87-805 Wioctawek

Tel. (+54) 236 30 91; Fax; (+54) 236 19 83

Secretariat of “Responsible Care” Programme
in Poland

Torunska 222, 87-805 Wtoctawek

Tel. (+48 54) 237 21 76; Fax (+48 54) 23724 12

Chemical Works ROKITA (hazardous waste
incineration plant)

Sienkiewicza 4, 56-120 Brzeg Dolny

Tel. (+48 71) 319 25 12; Fax (+48 71) 319 25 70




