
1

�

TN
O

 E
nvironm

ent and 
G

eosciences

D
ioxin E

m
issions in C

andidate 
C

ountries

Tinus P
ulles, H

erm
an K

ok, C
atherine Juery, Jana M

atejovicova

Institute for E
nergy and E

nvironm
ental Technology (IU

TA
 e.V

.)

S
lovenský

H
ydrom

eteorlogický
Ú

stav

O
ffice International de l‘E

au

 

P
resentation at the W

orkshop

D
ioxins in the enlarged E

U
 –

is there a need for specific action
B

russels, February 2
nd, 2005

T
inus P

ulles, H
erm

an K
ok

(T
N

O
)

U
lrich Q

uass
(IU

TA
)

C
atherine Juery

(IO
W

) and 

Jana M
atejovicova

(S
H

M
U

)

C
ontact person:

D
r. M

.P
.J. P

ulles

T
+31 (0) 55 549 3762

F
+31 (0) 55 549 3252

e-m
ail

m
.p.j.pulles@

m
ep.tno.nl

This handout contains som
e text fragm

ents from
 the report.

2

� The project
•

Tw
o m

ain objectives
•

D
evelopm

ent of a dioxin em
ission inventory for “C

andidate C
ountries”

•
Institutional strengthening

•
A

pproach
•

S
eries of w

orkshops
•

P
relim

inary inventory “first draft” in M
arch 2003

•
S

econd draft inventory in February 2004
•

Final draft Inventory N
ovem

ber 2004
•

Final inventory: February 2005
•

C
om

m
ents, additions, corrections from

 national experts participating in the 
project

•
S

upporting air em
issions m

easurem
ents

•
R

esults
•

H
arm

onized em
ission inventory

•
Institutional strengthening

T
o secure better protection of hum

an health and of the environm
ent from

 the effects 
of dioxins and P

C
B

s, on 24th O
ctober 2001 the C

om
m

ission adopted
a « 

C
om

m
unication on a C

om
m

unity S
trategy for D

ioxins, Furans and P
olychlorinated 

B
iphenyls » C

O
M

(2001)593. The C
om

m
unication outlines the problem

of dioxins 
and P

C
B

s, the progress in addressing the problem
, the rem

aining gaps, the basis 
for C

om
m

unity action and it develops a strategy to reduce the presence of these 
com

pounds in the environm
ent, in feed and food. D

ioxins are w
idely encountered 

toxic substances. They are found in all environm
ental com

partm
ents, are persistent 

and, being fat soluble, they tend to accum
ulate in higher anim

als -
including 

hum
ans. Their resistance to degradation and sem

i-volatility m
eans that they m

ay be 
transported over long distances and give rise to trans-national exchanges of 
pollutants.

A
s a result of the enlargem

ent of the E
uropean U

nion (E
U

) to include C
andidate 

C
ountries (C

C
s) the E

uropean C
om

m
ission reckons w

ith the possibility of increased 
average exposure to dioxins in the E

U
. H

ow
ever a harm

onized dioxin em
ission 

inventory as exists for the current M
em

ber S
tates is not available yet. 

A
gainst this background, the E

uropean C
om

m
ission has com

m
issioned a study 

“D
ioxin E

m
issions in C

andidate C
ountries” to a consortium

 lead by TN
O

 (contract 
N

o B
4-3040/2002/348064/M

A
R

/C
2).  O

ther partners in the consortium
 w

ere
IU

TA
 

from
 G

erm
any, IO

W
 from

 France and S
H

M
U

 from
 S

lovakia.
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� The inventories
•

A
ir em

ission inventory
•

W
ell developed and detailed

•
U

ncertainty analysis
•

P
rojections until 2030

•
W

ater and Land em
ission inventory

•
First estim

ate
•

O
nly lim

ited inform
ation available

T
he project contains tw

o m
ajor activities:

•
D

evelopm
ent of an em

ission inventory of dioxins for the candidate countries for 
em

issions to air, w
ater and land

•
C

arrying out of a series of supporting air em
ission m

easurem
ents

to im
prove the 

quality of the know
ledge on dioxin em

issions in the candidate countries.
T

hese activities have as a secondary objective to support the developm
ent of capacities 

and expertise w
ithin the countries to a level that is needed forthe E

U
 policy in the field of 

dioxins. B
oth the developm

ent of the inventory and the carrying out of the m
easurem

ents 
w

ill therefore be achieved in close co-operation w
ith the national experts. T

he results of the 
study can help countries to develop and com

plete a list (database) of dioxin sources and 
em

ission factors as w
ell.

T
o achieve both goals for both activities a series of tw

o w
orkshops w

ere organised in 
B

ratislava (S
lovak R

epublic). T
hese w

orkshops served to set the stage for the project, to 
agree on approaches and m

ethods and to connect optim
ally w

ith possible inform
ation 

available in the participating countries. W
e stress how

ever thatthe results as presented in 
this report and its annexes is fully for the responsibility of the consortium

. T
he participation 

of the countries’ experts does not im
ply that the national authorities of these countries fully 

agree w
ith the results.
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ent and 
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A
ir E

m
issions

T
he com

pilation of the dioxin em
ission inventory for the 13 countries in this study w

as a 
stepw

ise approach, aim
ed at m

aking optim
al use of both available

expertise at the partners 
in the consortium

 and the know
ledge and expertise in the countries. 

A
 first draft release of a C

andidate C
ountries dioxin em

ission inventory has been com
piled 

and presented at a first w
orkshop (B

ratislava, M
arch 10, 2003) to the national experts from

 
the participating countries. T

he m
ain purpose of this first draft inventory w

as to discuss the 
structure of the inventory in term

s of sector definitions and data sources. The resulting 
em

ission estim
ates in this draft inventory w

ere very prelim
inary

and quite rough. T
he 

discussions at the w
orkshop resulted in acceptance of the database structure and the 

m
utual understanding betw

een the partners in the consortium
 and the country experts on 

the availability, the possibilities and lim
itations of several data sets to be used.

T
he com

m
ents and inform

ation obtained from
 the countries at the w

orkshop and afterw
ards 

have been incorporated into a second version of the inventory. T
his inventory w

as 
described in the project’s Interim

 R
eport and w

as presented at the second w
orkshop (again 

B
ratislava, February 2 and 3, 2004). T

he discussions at the second w
orkshop w

ere m
ore 

oriented tow
ards the activity data, the em

ission factors and the
resulting em

ission estim
ates 

and again com
m

ents, additions and corrections w
ere received from

the participating 
countries.

T
he dioxin air em

issions inventory as presented in this report is the result of this procedure 
and contains an estim

ate of these em
issions that is consistent betw

een countries, based on 
data that have been checked by countries as far as possible and therefore m

ight be 
regarded as the best estim

ate at this m
om

ent in tim
e.
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� Inventory m
odel
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tor

fuel
tor

fuel
tor

F
actor

E
m

ission
A

ctivity
E

m
issions

,
sec

,
sec

,
sec

×
=

�
=

fuels
tors

fuel
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•
International data available

•
TN

O
 estim

ate using a proxy
•

C
onservative estim

ate

N
o country data available

•
C

om
pare w

ith other data
•

W
e use it

C
ountry data available

T
he m

ethod applied in com
piling the air em

ission inventory for dioxins in the thirteen 
countries of this study, is the one generally applied in alm

ost all em
ission inventories. For 

each relevant sector and fuel, the em
ission is calculated by m

ultiplying an activity rate w
ith 

an appropriate em
ission factor:

P
lease note that only com

bustion processes w
ill use the specification of “fuel”. 

In com
piling the em

ission inventory for a country, for each relevant sector and fuel activity 
data and appropriate em

ission factors m
ust be collected. T

he total em
ission inventory 

database therefore w
ill be a collection of activity data and em

ission factors for each country.
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� D
atabase structure and data sources
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T
o accom

m
odate the m

ethod as described above, a relational database structure w
as 

developed for this project to store all relevant data. T
his structure is given in Figure 1:

•
A

ctivity data are stored in a table “A
R

”, w
ith reference to a country, a subsector of the 

C
R

F/N
FR

 sector definitions and a fuel.

•
E

m
ission factors are stored as an additional property of a table

of “T
echnologies”. 

E
ach technology in this table can be applied for several activity and fuel 

com
binations and different technologies could be available to choose betw

een for 
each activity and fuel com

bination.. 

•
A

 table “S
elect T

echnologies” connects at least one specific technology to each 
activity rate in every country. If m

ore than one technology is used, the fraction of the 
activity connected to each technology can be entered in a special field.

T
his structure allow

s for application of different em
ission factors in different countries, 

related to the technologies applied. T
he table of technologies is build on top of the table of 

em
ission sources as defined in the U

N
E

P
 C

hem
icals T

oolkit. E
ach of the air em

ission 
factors provided in the Toolkit is interpreted as one technology

that could be applied in one 
or m

ore sectors.
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� S
ource sectors

E
m

ission inventories in m
ost countries now

 are com
piled using a set of sector definitions 

that has been developed under the w
ork of IP

C
C

 to be applied in em
ission inventories for 

the C
lim

ate C
hange convention (U

N
FC

C
C

 ). R
ecently, the C

onvention on Long R
ange 

Transboundary A
ir P

ollution (LR
T

A
P

) has also adopted a set of sector definitions that is 
fully consistent w

ith these IP
C

C
 sector definitions [5] T

he IP
C

C
set now

 is know
n as “C

R
F” 

sectors, w
hereas the LR

T
A

P
 set is know

n as “N
FR

”

A
t the first w

orkshop w
ithin this project, w

e proposed to also use these sector definitions in 
this project. T

his proposal has been accepted by the countries. In T
able 1 all relevant 

C
R

F/N
FR

 sectors are presented. 

T
he table show

s that for m
ost countries, com

bustion processes are the m
ost frequent 

sources of dioxin em
issions. A

 second im
portant source is the w

aste incineration.
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� S
ource of activity data
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R
O

S
T

A
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 E
E

A
 w

eb
site
E

stim
ated by T

N
O

 on basis of population
sizes
D

ata obtained by IO
W

D
ata from

 C
andidate C

ountry

C
E

P
M

E
IP

 activity data

E
_U

nitg I-T
E

Q

S
um

 of E
m

ission

C
ountryN

am
e

A
ctivity rates data source

A
ctivity data for the inventory w

ere obtained from
 a series of data sources as presented in T

able 4:
•

T
he activity data used in the C

E
P

M
E

IP
-project to estim

ate particulate m
atter em

issions in 
E

urope [1], [2]. These data are derived from
 international statistics from

 IE
A

 and other 
international organisations. For each relevant fuel com

bustion process, the IE
A

 data set 
provides the am

ount of fuel com
busted, both in m

ass term
s and in

energy term
s. A

ttribution of 
the fuel com

bustion to source sectors is based on the sector descriptions (“flow
s”) in the IE

A
 

dataset.
•

C
orrections, additions and updates of these data obtained from

 the national experts 
participating in the project; the corrections w

ere used to overw
rite the C

E
P

M
E

IP
 interpretation 

of the IE
A

 dataset.
•

A
dditional data provided to IO

W
 w

hile collecting the w
ater and land em

issions inventory; these 
data w

ere com
plim

entary to the C
E

P
M

E
IP

 and national data.
•

T
N

O
’s

estim
ate, based on a proxy approach. A

s a proxy population sizes and data for som
e 

countries as available in the E
uropean D

ioxin E
m

ission Inventory
([1], [2]) w

ere used. W
here 

this approach w
as used an averaged per capita em

ission factor w
as derived from

 the E
U

 
inventory and applied to the thirteen countries in this study:

•
P

reservation of w
ood: an em

ission factor of 1 µg I-T
E

Q
 per inhabitant w

as assum
ed

•
Fires: an em

ission factor of 1 µg I-T
E

Q
 per inhabitant w

as assum
ed

•
D

om
estic w

aste burning: w
e assum

ed 10 kg of w
aste / inhabitant per year; 

•
Incineration of hospital w

aste: 1.5 kg / inhabitant per year, based on an averaged value 
of 1.7 kg / inhabitant [per year for the E

U
15 countries; in the E

U
15 countries this value 

variaes
over a factor of 4 betw

een countries
•

E
U

R
O

S
T

A
T

 data as published on the w
eb site of the E

uropean E
nvironm

ent A
gency (E

E
A

, 
[6]) 
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� Technology selection
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Technology selection data source

In the inventory w
e used em

ission factors according to the follow
ing approach:

•
If an em

ission factor given by a participating country differs less than a factor 3 from
 

the corresponding T
oolkit factor w

e used the T
oolkit factor (in the assum

ption that 
less than a factor 3 difference is not relevant because differences betw

een 
succeeding T

oolkit factor usually are about a factor of 10).

•
If an em

ission factor given by a participating country differs m
ore than a factor 3 from

 
the corresponding T

oolkit factor w
e used the participating country factor for that 

country.

•
For all activities, w

here the U
N

 C
hem

icals T
oolkit provides m

ore
than one em

ission 
factor, w

e selected the highest one, unless the country indicated that som
e kind of 

abatem
ent technology w

as installed. In such cases a low
er em

ission factor 
technology from

 the T
oolkit w

as selected.

•
For w

aste incineration (C
ategory 1 in the U

N
E

P
 C

hem
icals T

oolkit) the highest but 
one em

ission factor w
as selected, unless better inform

ation w
as available. T

he 
highest em

ission factors here are applicable for fully uncontrolled incineration in open 
fires and w

ere assum
ed to be too high for the countries in this study. For m

unicipal 
solid w

aste incineration the highest but one em
ission factor is com

parable to the one 
for uncontrolled w

aste burning of category 6 of the T
oolkit. C

om
parable em

issions 
factors for these types of incinerations seem

s to be sensible.
T

his assum
ption how

ever is very crucial for the inventory, since
selecting the highest 

em
ission factors w

ould result in dioxin em
issions that are abouta factor of five to ten 

higher in all countries, resulting in considerably higher total em
issions (see also 

section 3.2.3)
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� R
esulting 2000 dioxin em

issions

15
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In Figure 3 the geographical distribution of dioxin em
issions in

the thirteen countries, based 
on population densities, is presented. T

his m
ap should be regarded as a prelim

inary 
estim

ate. T
he locations of individual sources are not know

n. T
he

gridding
has been 

perform
ed assum

ing that the m
ajority of activities takes place w

here people live at the 
geographical resolution applied (0.5 x 0.5 longitude latitude grid cells; typical size in this 
area 25 x 50 kilom

etres, depending on latitude). 

N
ot surprisingly, in m

ost countries the capital area appears to show
 highest em

ission 
densities. Furtherm

ore the so-called black triangle (at the borders betw
een P

oland, C
zech 

R
epublic and S

lovak R
epublic) and the Istanbul area are the areas w

ith high em
ission 

densities.
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� S
ource sector contributions

O
ther sources
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W
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Fuel com
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Transform

ation
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Incineration 
of hospital 

w
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O
pen burning 

of dom
estic 

w
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and dom
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w
aste
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O
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0%
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O
ther 

com
bustion
2%

Industrial and 
pow

er plants 
coal com

bustion
1%

R
esidential 

w
ood 

com
bustion
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C
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C
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heating
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O
ther 
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0%

M
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production and 
processing

21%

Lim
e

2% C
em

ent kilns
7%

T
he contributions by different sectors to the total em

issions are given in Figure 6. Im
portant 

sources are in the w
aste sector, industrial production (m

etals and m
inerals). M

inor 
contributions are from

 product use and fuel com
bustion. 

T
he sector contributions to the total dioxin em

issions, as given
above, are also given in the 

pie charts of Figure 7. T
he m

ajor sources of dioxin em
issions to

air in the thirteen countries 
are in w

aste incineration and burning and in the m
etallurgical industry. W

aste burning and 
incineration am

ount to alm
ost half of all em

issions in the region. W
ithin these, incineration 

of hospital w
astes, of industrial and dom

estic w
aste and the open burning of dom

estic 
w

astes have a sim
ilar contribution.
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E
m

issions in the thirteen countries vary betw
een 35 (B

ulgaria) and 8 (M
alta) g I-T

E
Q

 per 
one m

illion inhabitants. A
s a com

parison, Figure 5 presents the relative em
issions in the 

W
estern E

uropean countries (the “old” E
U

 15 M
em

ber S
tates, N

orw
ay and S

w
itzerland). 

For these countries the em
issions vary betw

een 125 (Luxem
bourg) and 7.5 (N

etherlands) g 
I-T

E
Q

 per one m
illion inhabitants. T

he em
issions in the m

ajority of these countries are 
betw

een 10 and 20 g I-TE
Q

 per one m
illion inhabitants.
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� U
ncertainty analysis

 D
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A
 M

onte C
arlo uncertainty analysis[1]can be used to establish 95

%
 confidence intervals 

for each country and the thirteen countries in this study together. For such an analysis, both 
point estim

ates (the m
ost probable or m

odal value) and uncertainty ranges for each activity 
rate and em

ission factor m
ust be chosen. In our approach w

e assum
ed lognorm

al 
distributions for all variables and param

eters.

A
s is show

n in Figure 1, the 90
%

 confidence interval (5
%

percentile to 95
%

percentile) for 
the total em

issions lies betw
een 1.4 and 7.9 kg I-T

E
Q

 per annum
. T

he m
edian value in a 

lognorm
al distribution occurs around 2.8 kg I-T

E
Q

. S
ince the distribution of values, 

obtained in the analysis is clearly skew
ed tow

ards higher values, the arithm
etic average, 

obtained in the analysis is around 3.5 kg I-T
E

Q
 per annum

. 

Figure 12 presents an analysis of the largest contributions to the uncertainty in the 
em

issions, by m
eans of a regression betw

een sam
pled input values

and the resulting 
output value. T

he higher the regression coefficient, the higher the influence of the input 
variable’s uncertainty on the total uncertainty. T

he m
ost im

portant uncertainty is the 
uncertainty in the em

ission factor for open burning of dom
estic w

aste (correlation 
coefficient: 0.398, assum

ed uncertainty range: a factor of three). In this case w
e applied a 

value of 3000 g I-T
E

Q
/ton, w

hereas the T
oolkit provides values in the range betw

een 525 
and 40000. 

[1]IP
C

C
 G

ood P
ractice G

uidance and U
ncertainty M

anagm
ent(IP

C
C

, 2000)
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Figure 13 presents the projected dioxin em
issions in each of the

thirteen countries in this 
study, estim

ated as described above. It is show
n that, according

to this estim
ate, the dioxin 

em
issions to air in the thirteen countries decreased from

 about 4.5 in 1990 to 3.6 kg I-T
E

Q
 

per annum
 in 2000. T

he decrease is relatively largest in S
lovakia and the B

altic states. T
his 

is due to the decrease of energy use, caused by the econom
ic slow

 dow
n occurring after 

the collapse of the planned econom
ies in these countries over that period. T

his happened 
to a relatively lesser extent in the other countries. P

lease note that B
ulgaria, R

om
ania and 

T
urkey follow

 the over all pattern. T
his m

ight be an artefact ofthe m
ethod. 

In the com
ing 30 years the em

issions w
ill, according to this scenario, again rise to 4.4 kg I-

T
E

Q
 / year. A

 relatively large increase is expected in P
oland, due to the assum

ed increase 
in use of biom

ass w
astes and other solid fuels (O

S
1 and O

S
2) in this country.

T
he projection as presented above, assum

es no changes in the em
ission factors. H

ow
ever 

it m
ight be expected that in the com

ing 30 years the technologies involved w
ill im

prove and 
em

ission factors w
ill go dow

n. Figure 15 show
s that the introduction of better technologies 

indeed w
ill decrease the em

issions of dioxins w
ell below

 the actual value. It is show
n that, if 

all countries apply a technology that is one step better than the present one (see section 
3.2.3 for an explanation) the em

issions m
ight go dow

n from
 3.4 kg I-T

E
Q

 now
 to 2.5 kg I-

T
E

Q
 (“low

 estim
ate”). If all technologies com

ply w
ith the IP

P
C

 requirem
ents as given in the 

B
R

E
Fs, a further decrease to 1.8 kg I-T

E
Q

 is possible. 
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� P
rojections for 2030
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From
 this analysis w

e conclude that 

•
E

m
issions of dioxins to air have decreased in the period 1990 to

2000, m
ainly due to 

the decrease of energy consum
ption in these countries.

•
T

he increase in energy consum
ption, expected to occur according to the IIA

S
A

 base 
line scenario, m

ight lead to an increase of dioxin em
issions to air of about one 

quarter in the period till 2030. 

•
W

hen how
ever in all countries the technologies used for all processes are im

proved 
to the ones already in use now

 in som
e of these countries by this date, the total 

em
issions of dioxins to air m

ight decrease w
ith about 25

%
.

•
W

hen all installations in the countries w
ill com

ply w
ith the requirem

ents of the IP
P

C
 

D
irective, as given in the respective B

R
E

F docum
ents, em

issions m
ight decrease by 

alm
ost 50

%
 relative to the present em

issions.
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� E
m

issions to land
•

Larger countries: larger 
em

issions
•

Turkey
•

P
oland

•
H

ungary
•

R
om

ania
•

C
zech R

epublic

•
M

ajor sources
•

P
esticide production

•
M

unicipal w
aste disposal

•
D

om
estic com

bustion of coal

Turkey

Latvia

Lithuania

C
yprus

E
stonia

M
alta

S
lovenia

B
ulgaria

S
lovak republic

C
zech republic

R
om

ania

H
ungary

P
oland

Turkey

Latvia

Lithuania

C
yprus

E
stonia

M
alta

S
lovenia

B
ulgaria

S
lovak republic

C
zech republic

R
om

ania

H
ungary

P
oland

pesticide uses
com

bustion of 
coal - pow

er 
stations

incineration of 
dom

estic / 
m

unicipal w
aste

com
bustion of 

coal - dom
estic

disposal of 
m

unicipal solid 
w

aste to landfill  

pesticide 
production

In the fram
ew

ork of this study, w
e used only bibliographical data and expert’s opinion, no 

experim
ental ones(new

) m
easurem

ents. T
hat m

eans w
e did not introduce new

 em
ission factors in 

our estim
ation than above the currently existing ones.

N
o previous inventories of em

ission to land and/or w
ater have been identified in the 13 studied 

countries. 
T

he m
ost im

portant release to land could be attributed to T
urkey

and P
oland responsible respectively 

for 29 and 28%
 of the total releases to land of this area as show

n in the graph 1. 
E

ven w
ith the high level of uncertainty, w

e could reasonably consider that the distribution of dioxin 
release betw

een the thirteen studied countries is correct, notably for the m
ajor contributors such as 

T
urkey, P

oland, H
ungary and R

om
ania.

T
he 3 m

ost im
portant sources of releases to land in the 13 candidate countries are :

•
P

esticide production
•

D
isposal of m

unicipal solid w
aste to landfill <<please check forfactor of 1000 error!!!>>

•
C

om
bustion of coal –

dom
estic

T
he m

ost im
portant source of releases to land seem

s to be pesticide production. B
ut there is a great 

uncertainty about this value. T
he em

ission factor used ranges from
 303,4 to 69085 µg I-T

E
Q

/T
. W

e 
also m

ade the hypothesis that all the pesticides used in the country are produced in this country, it is 
probably not the case in all the countries. 
For disposal of m

unicipal solid w
aste to landfill, the em

ission factor presents an uncertainty of a 
factor 12. B

ut activity data com
e from

 E
U

R
O

S
T

A
T

. T
his estim

ates could be considered as quite 
reasonable.
T

he em
ission factor used for dom

estic com
bustion of coal fluctuates from

 41,21 to 5802,65 µg I-
T

E
Q

/T
. S

o the uncertainty of releases from
 this activity could be im

portant.
A

ccording to the pessim
ist hypotheses w

e m
ade, notably about the

fate of residues, w
e could 

presum
e that the real releases to land could be low

er. 
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� E
m

issions to w
ater

•
Larger countries: larger 
em

issions
•

R
om

ania
•

P
oland

•
Lithuania

•
C

zech R
epublic

•
Turkey

•
M

ajor sources
•

W
aste w

ater treatm
ent

•
Im

proper w
aste disposal

•
Incineration of industrial w

aste

disposal of 
m

unicipal solid 
w

aste to landfill

paper and pulp 
production ???

coke production

incineration of 
industrial w

aste

im
proper w

aste 
oil disposal

w
astew

ater 
treatm

ent in 
residential / 
C

om
m

ercial 
sector

disposal of 
m

unicipal solid 
w

aste to landfill

paper and pulp 
production ???

coke production

incineration of 
industrial w

aste

im
proper w

aste 
oil disposal

w
astew

ater 
treatm

ent in 
residential / 
C

om
m

ercial 
sector

R
om

ania

P
oland

Lithuania

C
zech republic

Turkey

B
ulgaria

H
ungary

Latvia

M
alta

S
lovenia
E

stonia

S
lovak republic

C
yprus

R
om

ania

P
oland

Lithuania

C
zech republic

Turkey

B
ulgaria

H
ungary

Latvia

M
alta

S
lovenia
E

stonia

S
lovak republic

C
yprus

T
he m

ost im
portant contributors to releases to w

ater in these 13
countries are R

om
ania 

(33%
 of total releases to w

ater), P
oland and Lithuania (respectively 18 and 17%

). W
e have 

to note that som
e sources are m

issing because of lack of data activity but could be 
significant: incineration of sludge from

 w
astew

ater treatm
ent, paper and pulp production 

T
he m

ain source of dioxin releases to w
ater, according to the data collected, in the area 

covering the 13 candidate countries is w
astew

ater treatm
ent in residential / com

m
ercial 

sector responsible for around 83%
 of the estim

ates. B
ut w

e have not enough data about 
incineration of sew

age sludge from
 w

astew
ater treatm

ent (only available for P
oland) to 

point out the contribution of this activity in this area.
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� C
onclusions (1)

•
A

 betw
een countries consistent em

ission inventory 
now

 is available, including 
•

uncertainty inform
ation.

•
A

n assessm
ent of past and future em

issions

•
D

ata and m
ethods have been discussed w

ith national 
experts

•
W

here no data w
ere available a conservative 

approach w
as used

T
he em

issions have been estim
ated, using a m

ethod that is consistent for all countries in this study 
and the earlier E

U
 D

ioxin Inventory for the 15 “O
ld” E

U
 M

em
ber S

tates. T
he project has applied a 

conservative approach: w
here-ever detailed inform

ation w
as not available, the m

ethod chosen 
ensures a relatively high em

ission estim
ate. The resulting em

ission inventory therefore should be 
considered as a relatively high estim

ate.

T
he national inventories in this study has been discussed w

ith national experts from
 each of the 

thirteen countries and all inform
ation obtained in this process has been included. W

here national 
inform

ation w
as m

ade available the estim
ate is no longer “conservative” but should be regarded as 

the best estim
ate, taking into account available national know

ledge and data.

It is show
n that the em

issions to air in the thirteen countries in this study (the 10 “N
ew

” E
U

 M
em

ber 
S

tates (C
yprus, C

zech R
epublic, E

stonia, H
ungary, Latvia, Lithuania, M

alta, P
oland, S

lovak 
R

epublic, S
lovenia) and the three E

U
 C

andidate C
ountries (B

ulgaria, R
om

ania, T
urkey)) probably 

are com
parable to those in the 15 “O

ld” E
U

 M
em

ber S
tates. T

his conclusion how
ever is rather 

dependent on the assum
ption of the em

ission factors in w
aste incineration. A

n uncertainty analysis in 
the report show

s that, if these assum
ptions are not correct, the

em
issions m

ight be a factor of 4 to 5 
higher.

T
he study also presents a first estim

ate of past and future dioxin em
issions in these countries. It 

show
s that future em

issions could increase unless better technologies than the ones used now
 are 

im
plem

ented in the countries. If these better technologies in all countries are com
parable w

ith the 
best ones already im

plem
ented in som

e of these, the em
issions could decrease in the next few

 
decades. S

ince w
aste incineration is the m

ajor contributing sector in all countries, im
plem

enting 
im

proved technologies in these processes could greatly im
prove the situation. In other w

ords: 
im

plem
enting the E

U
 W

aste Incineration D
irective and the IP

P
C

 D
irective in these countries is a 

crucial step in m
inim

izing the dioxin em
issions and contam

ination in these countries
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� C
onclusions (2)

•
This em

ission inventory is good enough to draw
 the 

follow
ing conclusions

•
N

o indication that dioxin em
issions in the C

C
 are different from

the 
E

U
15

•
D

ue to sm
all low

 sources, hot spots m
ight occur in the countries. A

 
detailed geographical study, including dispersion m

odelling and 
perhaps am

bient air quality m
easuem

ents
is needed to assess this 

issue. 

G
iven the rather high uncertainties in em

ission factors, caused by both  
•

extrapolation of the highly variable instantaneous em
ission factors as m

easured tow
ards 

annual total m
ass flow

s
•

lim
ited availability of em

ission factors for specific process conditions
the em

ission inventory as derived in this project w
ill be as good as can be achieved w

ithin a relatively 
lim

ited budget. T
he uncertainties in em

ission factors outw
eigh those in activity data. S

o im
proving the 

inventory is only possible if m
uch better em

ission factors or direct continuous em
ission 

m
easurem

ents w
ould be available. T

his w
ould be a very expensive exercise.

A
bout one third of the em

issions of dioxins to air are due to non-industrial (area) sources, w
here low

 
level em

ission occurs in large num
bers of sm

all equipm
ent (stoves, cars, open w

aste burning). 
T

hese em
issions obviously occur in the direct neighbourhood w

here people live and hence w
ill give 

rise to concentrations of dioxins in the direct surroundings of w
here people live. Industrial sources on 

the other hand tend to be larger sources w
ith higher stacks. D

epositions from
 these sources w

ill be 
spread out over larger areas than for the sm

all sources. T
he em

ission of each individual source 
how

ever w
ill be higher. T

he sm
all, low

 sources m
ight give rise to hotspots in densely populated 

areas, w
hereas the highest concentrations, caused by the larger elevated sources m

ight occur at 
several kilom

etres from
 the stack. 

T
he effects of these different dispersion behaviour of sm

aller -low
er on the one hand and 

larger -higher sources on the other, is difficult to estim
ate in general term

s. D
etailed location 

inform
ation of all sources in a region is needed to run air pollution dispersion m

odels to calculate 
dioxin concentrations in the air. S

ince how
ever m

ost industrial sources are located in the sam
e areas 

(on a spatial scale of several kilom
etres) w

here people live, w
e

do not expect that the geographic 
em

ission and concentration patterns are very different for both type of sources. The sam
e is m

ore or 
less to be expected in the fifteen E

U
 M

em
ber S

tates. S
o, given the high uncertainties in em

issions, 
w

e do not expect the concentration levels in the thirteen countries to differ significantly from
 those in 

the “old” 15 E
U

 M
em

ber S
tates. M

ore geographical inform
ation is needed to run air quality and effect  

m
odels to investigate this issue.

O
n the basis of these results w

e conclude that there is no reason to assum
e that the concentrations 

of dioxins in the air in the thirteen countries are significantly higher than in the 15 “O
ld” E

U
 M

em
ber 

S
tates. T

his how
ever does not exclude possible “hot spots”, w

here relatively high concentrations 
could occur, due to for instance uncontrolled burning of chlorine containing w

astes.
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� C
onclusions (3)

•
E

m
ission projections show

•
D

ue to econom
ic developm

ent, a “business as usual” scenarion
show

s 
em

issions to increase by 25 %
 

•
If IP

P
C

 –
B

R
E

F and the W
aste Incineration D

irective are im
plem

ented, 
a decrease by 50%

 of the em
issions m

ight be expected by 2030

•
Illegal activities are not included in the inventory. 
S

uch activities (illegal burning of w
astes) could 

change the picture.

T
he im

plem
entation of the E

U
 W

aste Incineration D
irective and the IP

P
C

 D
irective in the 

thirteen countries w
ill bring the em

issions of dioxins dow
n to a

level that is com
parable or 

even below
 the level in the “old” E

U
 M

em
ber S

tates. T
he m

ajor cause of uncertainties in 
our estim

ate is the em
ission factors for w

aste incineration. T
his uncertainty w

ill also be 
decreased considerable if the requirem

ents of this directive w
ill be im

plem
ented. S

ince this 
m

ight take som
e tim

e, it m
ight be w

orthw
hile to perform

 air quality m
odelling studies for 

som
e areas w

ithin the thirteen countries. T
he prelim

inary geographical distribution, show
n 

in Figure 3, suggests that such a study could be best perform
ed for the so-called B

ack 
Triangle (P

oland, C
zech R

epublic, S
lovak R

epublic border area) and for the surroundings 
of Istanbul.


