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INTRODUCTION

The main goal of this deliverable is establishimg$ of evidence between environment and
health outcomes based on CS3 case study: “Land d¢ament in a Heavy Industry Region”
scenario. Environmental exposure has generally bse®rsed on vulnerable individuals such
as children, who can be exposed through specifmogxe pathways and have greater
sensitivity to chemical toxins. For this purpose tbllowing groups of information, presented
in Figure 1, were used:

* soil contamination,

» exposure to hazardous chemicals (biomonitoringkpbsure and effects),

* burden of disease caused by environmental faatdedi

Health
outcomes

Biomarkers of
effects

Biomarkers of
exposure

Levels in environment

Figure 1. Flowchart of relationships between enviromental exposure and health outcomes
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1.Levels in environment

Preliminary databases containing raw concentratbdm®ntaminants in different kinds of soill

and edible plants were described in M4.2: “Prelamyndatabases of contamination levels,
environmental exposure and health outcomes foetbase studies”. The biggest part of raw
results of environmental pollutants originates frdBTU’s resources and concerns the

following data:

heavy metals (Pb and Cd) in soil,

sum of polycyclic aromatic hydrocarbons (PAHS).
Local administrative units: 17 counties and 19esitiwith county rights (red dots), are
presented in Figure 2. Spatial distribution of saimpling points from IETU’s resources and
their location on the map of Silesian Voivodeship shown in Figure 3. Soil sampling points
from WIO ’s national monitoring system of arable soil in Vmileship are presented in

Figure 4.
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Figure 2. Local administrative units in Silesian Vavodeship
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Figure 4. Spatial scale of soil sampling points fra WIO s national monitoring system

Two databases (IETU’s and WIG) concerning topsoil contamination were put tbgetto
cover as much spatial information related to cleifds exposure as possible. The modified
database contains the Pb and Cd topsoil concemtgafor additional Silesian counties and
cities from monitoring conducted by Regional Chehiand Agricultural Station. The
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transformed database enables comparison of envaotanexposure and health outcomes
data, which were available and collected for Poldal administrative units (counties and
cities). Soil contamination data are from 1994 8%8nd represent 16 counties and 8 cities.
In Poland, there are three permissible valuesdibicentaminants related to different land use
patterns (OJL, 2002). The permissible values fad lare the following:

* Group A — areas protected under Water Law and Md®uotection Law, up to

50 pg/kg of dry weight of soil.

e Group B — arable soil and urban areas, up to 1@gua dry weight of soil.

e Group C —industrial areas, 600 pg/kg of dry wejtdoil.
In this document the permissible values for Groupwdse taken into account also for Cd and
PAHS.
Topsoil lead concentrations in Silesian Voivodesiipresented in Figure 5. Results came
from 775 measurements and 302 of them were higja@rthe permissible value for lead.
The highest lead concentrations, which many timeseded the permissive value, were
noted in counties: tarnogorski anddai ski as well as in the cities: Piekary skie,
Katowice, Chorzéw and Jaworzno.

‘ mLead concentration [mg/kg d.w.] ‘

3000,000

2500,000 +

2000,000 +

1500,000 -

1000,000

500,000

0,000

b dzi ski tarnogorski Chorzow Jaworzno Katowice Piekary | skie

Figure 5. Topsoil lead concentration in Silesian Maodeship

Arithmetic mean of the results mentioned abovefég) show the same order of counties
and cities, so this confirms that they are envirental hot spots in Silesian Voivodeship.
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W Lead concentration [mg/kg d.w.]
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Figure 6. Mean topsoil lead concentration in Silean counties and cities

In Silesian Voivodeship cadmium topsoil concentragi were measured in 778 sampling
points, the results are presented in Figure 7. @Qadnpermissible value for Group B (OJL,
2002) exceeded the value of 4 pg/kg of dry weidlsiod in 243 points.

The highest cadmium concentrations, which manysimeeeded the permissive value, were
observed in counties: tarnogorski anddsi ski as well as in the cities: Piekary skie,
Katowice, Chorzéw and Jaworzno.

Arithmetic mean of soil cadmium results mentionedbly in Figure 7 show (Figure 8) the
same order of counties and cities, similarly ligelead, so again this confirms that these sites
are environmental hot spots in Silesian Voivodeship

Investigation of PAHs in topsoil was limited to Hieasurement points. Detailed results for
selected PAHs were available only for samples fr&@atowice. PAHs, as a sum,
concentration for Silesian Voivodeship were presénbh Figure 9. The permissive value for
the sum of PAHSs for Group B of 1 mg/kg (1 000 pg/&fdry weight of soil was exceeded in
the following investigated places (Figure 10):

* counties: bielski, mikotowski andywiecki,

» cities: Katowice and Piekarylaskie.
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Cadmium concentration [mg/kg d.w.]
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Figure 7. Topsoil cadmium concentration in SilesiatYoivodeship
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Figure 8. Mean topsoil cadmium concentration in Sésian counties and cities
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Figure 9. Topsoil PAHs concentration in Silesian Viwodeship
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Figure 10. Mean topsoil PAHs concentration in Siléan counties and cities
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2.Biomarkers of exposure

Biological monitoring results came from 1991 — 2@0@2l were focused on:
» biomarkers of exposure:
0 blood lead level,
0 blood cadmium level,
0 urinary cadmium level,
o urinary 1-hydroxypyrene level,
» biomarkers of effect:
hemoglobin,
hematocrit,
erythrocytes,
mean corpuscular hemoglobin concentration,
0 mean corpuscular volume.
Spatial scale of biological monitoring is presenteéigure 11.
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Figure 11. Spatial scale of biological monitoring biomarkers of exposure and biomarkers of
effects

Blood lead levels (pg/dl) in Silesian children eegsed as mean (2,98-27,33), geometric
mean (2,44-18,10) or median (5,99-25,30) are pteden Figure 12 (Dutkiewicz et al, 1993;
Norska-Boréwka & liwa, 1994; Osman et al, 1994; Skiba, 1995, Zejdal €1995; Zejda et
al, 1996; Bursa, 1996; Zejda et al, 1997; Chiopiekal, 1997; Osman et al, 1998 A; Osman
et al, 1998 B; Zejda et al, 1998; Chiopicka et1898 B; Kulka, 1999; Osman et al, 1999;
Kulka et al, 2003; Kulka, 2004, Jaroska et al, 2004). Most of analyses were conducied f
population excluding gender influence. Mean andwggtac mean of level of lead in boys and
girls blood are shown in Figures 13 and 14, respelgt
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The boys were significantly higher exposed to ldeh girls. Blood lead levels higher than
10 pg/dl were found in tarnogorski county and sitiBytom, Chorzow i Piekaryl skie, so
they were identified as hot spots .
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Figure 13. Blood lead level of boys in Upper Silesi
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Figure 14. Blood lead level of girls in Upper Siléa
Blood cadmium levels (CdB) in Silesian children egsed as mean (0,022 — 0,55 pg/dl),
geometric mean (0,036 — 0,48 pg/dl) or median @;03%,55 ug/dl) are presented in Figure
15 (Osman et al, 1994; Jakubowski, 1995; Bursa6188topicka et al, 1998 B; Osman et al,
1998 A; Osman et al, 1998 B; Kulka et al, 2003;Kk&112004).
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It should be underlined that CdB were not testeafsen as lead. Most of the studies were
conducted for the whole population, excluding geridéuence. Mean and geometric mean
of cadmium level in boys’ and girl§lood are shown in Figures 16 and 17, respectividig.
exposed population was found only in tarnogoérskintg. Boys from this county were much
more exposed to cadmium than girls.
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Figure 16. Blood cadmium level of boys in Upper Sikia
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Figure 17. Blood cadmium level of girls in Upper 3ésia
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In the case of tarnogorski county there was alstudy related to urinary levels of cadmium
(CdU) in children (Jakubowski, 1995). The resultghis study are shown in Figure 18. All
CdU were relatively higher than the respective Bloadmium levels (Figure 15).

m Geometric_mean

nmol/Il
12

10

8

o

Miasteczko | skie Lasowice yglin

Figure 18. Urinary cadmium level in Tarnogérski Cownty children

As a biological marker of children’s PAHs exposutdjydroxypyrene — a major metabolite
of pyrene was used (Figure 19). Most of the studpmpulations were exposed to
environmental tobacco smoke (ETS) at home (Fige Phe level of 1-HP [nmol/l] was
expressed as a median of these metabolite contiensa

The data showed high levels of urinary 1-HP indraih from the Silesian Region. The uptake
of PAH varied significantly among the examined aréléhe urinary 1-HP concentrations were
strongly influenced by indoor heating with coakfirstoves (Pilica — zawierciski county).
Generally, children exposed to ETS do not showifggmtly increased levels of the urinary
1-HP. The day-to-day variability of 1-hydroxypyrele®els in children from Sosnowiec was
connected with home microenvironment, includingayebural and dietary factors as well as
with outdoor activities of the children (Sivaka et al 1995; Siwska et al 1998; Siwska et

al 1999).
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Figure 19. Urinary 1-hydroxypyrene level in envirormental tobacco smoke for unexposed
Silesian children
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Figure 20. Urinary 1-hydroxypyrene level in envirormental tobacco smoke for exposed Silesian
children
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3. Biomarkers of effect

Relationship between environmental contaminantsresged mainly as blood lead
concentration and different parameters of childseihealth status mostly referred to
hematological parameters.

The hemoglobin (Hb) levels were analyzed in 23 stigations (Kulka, 1999, Grabecki et al,
1993; Norska-Borowka & liwa, 1994; Skiba, 1995; Osman et al, 1998 A; Osetaal, 1998

B; Zejda et al, 1998; Kulka et al, 2003; Kulka, 2D0OArithmetic and geometric means of
hemoglobin level in children from Silesian counteesl cites are presented in Figure 21. The
lowest value of arithmetic mean was [g/l]:

72.9 n=17 range from 63.2 to 87.0 Chorzow,
The highest value of arithmetic mean was:
129.4 n=50 range from 114.0 to 148.0 Mystowice.

In children population from cieszgki county, Mystowice and Brzezinyl skie the
hemoglobin levels are on a normal diagnostic [&28(g/l). Only in children fromywiecki
county and one of two studies in Chorzéw hemogldbirels are above normal diagnostic
level.
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Figure 21. Hemoglobin level in Silesian children

It is assumed that hemoglobin level is one of theofs for anaemia induced also by
environmental lead. CS3 data concerning PbB antkts did not confirm this relationship,
except for extremely high blood lead level concatidn (above 15 pg/dl) and low level of
Hb.

Hematocrit (HCT) levels were presented in 19 redess (Norska-Borowka &liwa, 1994;
Skiba, 1995; Osman et al, 1998 A; Zejda et al, 1998ka et al, 2003; Kulka, 2004).
Arithmetic and geometric means of hemoglobin lemethildren from Silesian counties and
cites are presented in Figure 22.
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The lowest value of arithmetic mean was [%]:
34.00 n=17 range from 3 to 41 Chorzow,
The highest value of arithmetic mean was:
39.56 n=50 range from 34.9 to 44.9 Mystowice
% B Mean W Geometric_mean
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Figure 22. Hematocrit level in Silesian children

Hematocrit levels lower than diagnostic normal 1e§3¥,5 %) were found in children from

bielski county and cities of Chorzéw and Sosnowieé83 data concerning PbB and HCT
levels did not confirm this relationship, exceptr fextremely high blood lead level

concentration (above 15 pg/dl) and low level of HCT

The numbers of erythrocytes (RBC) were presente2llistudies (Kulka, 1999, Grabecki et
al, 1993; Norska-Boroéwka &liwa, 1994; Skiba, 1995; Zejda et al, 1998; Kulkak 2003;
Kulka, 2004). Arithmetic and geometric means of RB€ presented in Figure 23.The lowest
value of arithmetic mean was [0]:

3.62 n=17 range from 3.15t0 4.2 Chorzow,
The highest value of arithmetic mean was:
4.66 n=46 range from 3.96 to 5.25 Piekdrgkie,

All values of arithmetic and geometric means of RiBChildren from Silesian counties and
cites were lower than normal diagnostic level )7/1).

CS3 data concerning PbB and RBC levels did notieuanthis relationship, except for
extremely high blood lead level concentration (ab&® g/dl) and low level of RBC.
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Figure 23. Number of erythrocytes in Silesian chilcen

The next hematological parameter — mean corpusédaroglobin concentration (MCHC)
was substantially lower than normal diagnostic I€2d g/dl) in most of the studied Silesian
children populations (Figure 24). Only in some dteh populations living in the outskirts of
cieszy ski and ywiecki counties MCHC had concentrations highemtimarmal diagnostic

level (Kulka, 1999; Skiba, 1995; Osman et al, 199&ejda et al, 1998; Kulka et al, 2003;
Kulka, 2004).

CS3 data concerning PbB and MCHC levels show a kofidrelationship between

environmental impact and health parameter.
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Figure 24. Mean corpuscular hemoglobin concentratio in Silesian children
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Mean corpuscular volume (MCV) expressed both athragtic and geometric mean was
higher than diagnostic normal level (80 fl) in stiidied Silesian children populations (Figure
25). The lower values of MCV were found in childqgopulations living in Tarnowskie Géry,
Bytom, Piekary | skie and Sosnowiec in central part of the Voivogesimd in cieszyski
county on the outskirts (Kulka, 1999; Skiba, 19@&man et al, 1998 A; Zejda et al, 1998;
Kulka et al, 2003; Kulka, 2004). The relationshgivikeen PbB and MCV data is equivocal.
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Figure 25. Mean corpuscular volume in Silesian chilren

The results of the analysis conducted by authonewtwed studies revealed negative and
statistically significant correlation between Hit, MCV and MCHC and PbB concentration
above or equal to 10 pg/dl in children.
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4. Health outcomes

Data concerning morbidity of anaemia (D50-D59),nary system diseases (NOO-N23),
hypertension (110-115) and cancers (C00-C97, DO@-total) in years 2004-2007 came
from Silesian Center of Public Health in Katowice:

» for children in 0-18 age group,

» for 17 counties and 19 big cities,

» for the Silesian Voivodeship in total.
Statistics relating to cancer morbidity and motyalC00-C97, D00-D48 in total) in the years

1999-2006 originated from National Register of Ganc

» for children in 0-19 age group,

» for the Silesian Voivodeship in total.
Information concerning morbidity and mortality, weexpressed as indicator per 10 000

people.

4.1 Anaemia

Anaemia morbidity among children of Silesian Voiestip in 2004-2007 in counties and in
cities is presented in Figures 26 and 27, respagtinaemia morbidity — health outcome for
lead, ranged from 12,6 (mikotowski county) to 17d@@worzno).
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Figure 26. Anaemia morbidity among children in couties of Silesian Voivodeship

There are some counties characterized by increaseoidity of anaemia: bielski, cieszski,
gliwicki, wodzistawski, ywiecki and tarnogorski county. In 2006 and 200&r¢hwere more
anaemia cases in biesko-l dzi ski, lubliniecki, myszkowski and zawierciski county too.
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Figure 27. Anaemia morbidity among children in cities of Silesian Voivodeship

Jaworzno is a city with a particularly high numloéranaemia cases. The increased anaemia

incidence was observed in 2005 and since thersibban decreasing.
In recent years, there was also higher anaemia idigrbamong children in Dbrowa

Godrnicza, Sosnowiec and Tychy.

4.2 Urinary system diseases

Morbidity of urinary system diseases among childoérsilesian Voivodeship in 2004-2007
in counties and cities is presented in Figuresr&B29. Morbidity of urinary system diseases
— combined with cadmium exposure, varied from Z5®i tochtowice) to 219,9 (Cbrowa

Goérnicza).
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Figure 28. Morbidity of urinary system diseases antg children in Silesian Voivodeship
There are a few counties where the number of cafsagnary system diseases was higher

wodzistawski, tarnogoérski, zawierciski, pszczyski
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Figure 29. Morbidity of urinary system diseases amug children in Silesian Voivodeship

highest: Dbrowa Gornicza, Jaworzno, Jasbie and Bielsko—Biata
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4.3 Hypertension

Hypertension morbidity among children of Silesianiwbdeship in 2004-2007 in counties
and cities is presented in Figures 30 and 31.
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Figure 30. Hypertension morbidity among children incounties of Silesian Voivodeship
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Figure 31. Hypertension morbidity among children incities of Silesian Voivodeship
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Hypertension morbidity — health outcome linked witbmbined exposure to lead and
cadmium, had the scope from 2,0 (ktobucki county$2,2 (Bielsko-Biata). The relationship

was not proved by CS3 case study results.

It should be noticed that there are some countige w higher indicator of children’s
hypertension morbidity: biersko-I dzi ski, cieszyski, bielski and lubliniecki.

The highest hypertension morbidity was observediglsko-Biata and it has been still
increasing. In recent years there were more casbgpertension in Dorowa Gérnicza and

Tychy.

wl)

4.4 Cancer

Cancer morbidity among children of Silesian Voivsid@ in 2004-2007 in counties and cities
is presented in Figures 32 and 33, respectively.
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Figure 32. Cancer morbidity among children in counies of Silesian Voivodeship

Related to PAHs exposure, cancer morbidity rathdrribt diversify children population

living in Silesian Voivodeship and incidence perd® people ranged from 2,5 in Mystowice
to 13,4 Jastraie. In Silesian Voivodeship there are areas chamaed by the increased level
of cancer mortality. The increased new cases oterah were observed in majority of

counties as well as in the cities.

Date: 13/09/10
Security: PP

Page: 26/39



W)

B B O @

RCEIRN N 1 ¥ a0 (@ a® A R N R el N e, N
D o ‘(\C"'A ¢ \\““ e‘? & o oW et B o e ot ot <0t 10
o7 N0 LN 6 A2 @&° O X @ X g%
o e @® ?’6 W o GE T o
& Gxoﬂo\s gt ¥ o° W
o )
o@

Figure 33. Cancer morbidity among children in cities of Silesian Voivodeship

Cancer morbidity and mortality among children fr@itesian Voivodeship in 1999, 2001,

2003 and 2005 in comparison with other voivodeslaifes presented in Figures 34 and 3
respectively. The cancer morbidity indicator amahgdren in Silesian Voivodeship is still

quite high.
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Figure 34. Cancer morbidity among children in all wivodeships in Poland
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Figure 35. Cancer mortality among children (0-19 yars) in all voivodeships in Poland

The indicator of cancer mortality among children $ilesian Voivodeship has been
systematically decreasing. A similar situation ¢enobserved in other voivodeships and in

Poland.
Figure 36 and 37 show the cancer incidence, mdybatid mortality, by type for the 5 most

common childhood cancers.
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Figure 36. Morbidity of particular types of canceramong children (0-19 years) in Silesian
Voivodeship in Poland
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Figure 37. Mortality of particular types of canceramong children (0-19 years) in Silesian
Voivodeship in Poland
There are 5 types of cancer for which the highaegdicator of morbidity for Silesian children
is observed. This indicator is the highest for lgmephoid leukemia and malignant neoplasm
of brain.
The highest indicator of cancer mortality amonddien from Silesian Voivodeship was
observed for malignant neoplasm of brain, lympHeikemia and myeloid leukemia.
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5. Relationships between environmental exposure arigealth outcomes

Potential relationship between environmental exposud health outcomes were considered
based on WP1 hierarchical methodology of assessraaich factor, which was taken into
account, was presented in decreasing rank:
* environmental exposure — soil contamination (argtioomean),
* health outcomes — morbidity (based on latest data 2007),
* biomonitoring of exposure (maximum value of : meg@pmetric mean or median
for the site):
0 blood lead level,
0 blood cadmium level,
0 urinary cadmium level,
o urinary 1-HP level,
* biomonitoring of effect (with increasing order adrhatological parameters).
The final score represents mean result of availaal&a, which illustrates environmental
exposure and corresponding the power of potengi@tionship between health outcomes
confirmed by biomonitoring results.

5.1. Children’s exposure to lead and health outconse

Qualitative relationship between environmental expe to lead from contaminated soils and

anaemia is presented in Table 1.

Table 1. Relationship between Silesian children’sxposure to lead and anaemia

Environmental | Health outcome /| Biomonitoring of | Biomonitoring of Existence of
exposure / sail anaemia exposure effect relationship
contamination blood lead hematological
[mag/kg] [No/10000] level parameters
tarnogorski county Jaworzno Chorzéw Chorzéw tarnogérski county
876,60 174,2 above 20u/dl confirmed anaemia,
Piekary | skie Tychy Piekary | skie Sosnowiec Piekaryl skie
620,53 165,3 above 10u/dl confirmed anaemia,
Katowice Sosnowiec tarnogorski county | tarnogdérski county Jaworzno
419,63 152,6 above 10u/dl confirmed anaemia,
b dzi ski county D browa Gornicza Bytom Bytom Sosnowiec
287,16 150,7 above 10u/dl confirmed anaemia,
Chorzow Jastrzbie b dzi ski county Mystowice Chorzéw
208,52 127,6 above 5p/dl confirmed anaemja
Jaworzno bielski county Sosnowiec Piekary skie Katowice
200,35 117,4 above 5p/dl confirmed anaemja
Tychy gliwicki county wi tochtowice ywiecki county bdzi ski county
51,94 109,2 above 5pu/dl lack of anaemig
bielski county Bielsko-Biata Katowice cieszki county Tychy
48,53 103 above 5p/dl lack of anaemig
zawiercia ski county Bytom D browa Gérnicza Bytom
45,60 102,9 above 5pu/dl
mikotowski county Chorzéw Mystowice browa Gérnicza
43,17 100,9 below 5u/dl
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There are some investigated sites, where permisgliee for lead in soil were exceeded
(marked in red). Generally, the relationship betwPé in soil and anaemia occurrence is not
strong enough.

In county like tarnogorski and cities like Piekarly skie, Bytom or Chorzéw morbidity of
anaemia could be underestimated because recogaoftaisease concerns only those children,
whose parents were more aware of danger. Morbditgnaemia caused by environmental
lead exposure in Jaworzno, Tychy and bielski couvdg unknown, because biomonitoring
studies were not carried out.

5.2. Children’s exposure to cadmium and health outames

Qualitative relationship between environmental esxge to cadmium from contaminated soils
and urinary diseases is presented in Table 2. Taeresix groups of results obtained in
Piekary | skie, Katowice, Chorzow, tarnogorski countydbi ski county and Jaworzno,

which exceeded the permissive value for Cd.

Table 2. Relationship between Silesian children’sxposure to cadmium and urinary

diseases
Environmental | Health outcome /| Biomonitoring of | Biomonitoring of Existence of
exposure / soil | urinary diseases exposure exposure relationship
contamination blood cadmium | urinary cadmium
[ma/kqg] [No/10000] level level
Piekary | skie D browa Goérnicza| tarnogorski county tarnogorski county tarnogoérski county
22,24 219,9 above 0,5u/dl about 10 nmol/l
Katowice Jastrzbie Piekary | skie
12,19 175,5 below 0,1p/dl
Chorzow Jaworzno Bytom
8,85 140,2 below 0,1pu/dl
tarnogorski county Bielsko-Biata Katowice
7,15 128,6 below 0,1pu/dl
b dzi ski county Tychy Sosnowiec
6,44 100,8 below 0,1p/dl
Jaworzno tarnogérski county ywiecki county
5,91 99,9 below 0,1p/dl
zawiercia ski county Sosnowiec cieszgki county
2,13 95,1 below 0,1u/dl
mikotowski county | zawierciaski county
1,85 94,7
bielski county ory
1,66 92,4
Tychy Ruda | ska
1,66 89,2

Generally, the relationship between Cd in soil andary diseases was observed only in one
site.

Morbidity of urinary diseases caused by environmeocadmium exposure was validated by
blood and urinary biomonitoring results only innagoérski county. It is possible that urinary

diseases noticed in children in tarnogoérski cowary the effect of exposure to cadmium in

soil.

Date: 13/09/10
Security: PP
Page: 31/39



2‘ﬁ (7 BRosECt

It should be underlined that the high number ohany diseases in Drowa Gornicza and
Jastrzbie indicates the occurrence or coincidence ofrdihgardous factors.

)

5.3. Children’s combined exposure to lead and cadmnin and health
outcomes

Qualitative relationship between combined environtak exposure to lead and cadmium
contaminated soils and hypertension is presentedable 3. There are the same six
investigated sites, in which the permissive valuddad and cadmium were exceeded.

Table 3. Relationship between Silesian children’s oenbined exposure to lead and
cadmium and hypertension

Environmental | Environmental | Health outcome { Biomonitoring of| Biomonitoring off  Existence of
exposure / soil | exposure / soil| hypertension exposure exposure relationship
contamination | contamination blood lead blood cadmium
lead [mg/kg] cadmium [No/10000] level level
[mg/kg]
tarnogorski county Piekary | skie Bielsko-Biata Chorzéow tarnogorski county Jaworzno
876,60 22,24 52,2 above 20u/dl above 0,5u/d
Piekary | skie Katowice D browa Goérniczg Piekary | skie | Piekary | skie
620,53 12,19 37,7 above 10p/dl | below 0,1p/dl
Katowice Chorzéw Tychy tarnogorski county Bytom
419,63 8,85 37,6 above 10u/dl | below 0,1u/dl
b dzi ski county| tarnogérski county lubliniecki county Bytom Katowice
287,16 7,15 35,9 above 10p/dl | below 0,1u/dl
Chorzéw bdzi ski county cieszy ski b dzi ski county Sosnowiec
208,52 6,44 35,7 above 5p/dl below 0,1u/d
Jaworzno Jaworzno | bieru SkO-ltdzi ski Sosnowiec ywiecki county
county
200,35 5,91 35,5 above 5p/dl below 0,1u/d
Tychy zawierciaski county|  pielski county | wi tochfowice | cieszy ski county
51,94 2,13 32,9 above 5u/dl below 0,1u/dl
bielski county | mikotowski county| Jaworzno Katowice
48,53 1,85 32,0 above 5u/dl
zawierciaski county|  bielski county Gliwice D browa Goérnicza
45,60 1,66 31,1 above 5u/dl
mikotowski county Tychy myszkowski county Mystowice
43,17 1,66 30,0 below 5p/dl

The combined exposure to Pb and Cd in soil doesat to hypertension.

The expected relationship between combined envieoah exposure to lead and cadmium
and high blood pressure occurs only in Jaworzrtbhpaph the epidemiological studies at this
site were not carried out.

The observed relationships between lead soil cant&tion and anaemia, and cadmium soil
contamination and urinary diseases in tarnogoérskinty unexpectedly did not confirmed
hypertension in children.

There is a little scientific evidence concerning tpossibility of arterial hypertension
development in the case of environmental exposoreCt or both Pb and Cd, but
epidemiological studies results are unequivocalr{iewicz & Skoczyska, 2004; Dukalska
et al, 2006; Goch & Goch, 2004; Staessen et a8)198

Date: 13/09/10
Security: PP
Page: 32/39



il
o

5.4. Children’s exposure to polycyclic aromatic hytbcarbons and
health outcomes

Qualitative relationship between environmental expe to PAH contaminated soils and
cancer morbidity is presented in Table 4.

The sum of PAHs concentrations exceeded the peablassalues in bielski county,
Katowice, ywiecki county, Piekary| skie and mikotowski county.

Table 4. Relationship between Silesian children’s oenbined exposure to polycyclic
aromatic hydrocarbons and health outcomes

Environmental exposuneHealth outcome / cancer Biomonitoring of Existence of
/ soil contamination morbidity exposure relationship
[Lo/kg] [No/10000] urinary 1-HP level
bielski county Jastrzbie Sosnowiec Piekary | skie
2109,50 13,4 6,41 nmol/l
Katowice bieru sko-I dzi ski county Bytom zawiercia ski county
2085,00 13,3 5,6 nmol/l
ywiecki county Tychy Pilica
zawiercia ski county
1426,00 11,5 3,21 nmol/l
Piekary | skie raciborski county D browa Goérnicza
1391,00 11,0 1,63 nmol/l
mikotowski county lubliniecki county
1311,50 10,8
zawierciaski county | wodzistawski county
831,50 10,0
cieszy ski county ory
764,00 8,9
raciborski county Piekaryl skie
707,00 8,5
pszczy ski county Jaworzno
566,00 8,1
cz stochowski county  rybnicki county
538,50 8,1

The relationship between PAHs in soil and cancerbmddy is probably insignificant
(ATSDR, 1995; Woodruff et al, 2004).

Cancer morbidity caused by environmental PAHs expow/as not verified by biomonitoring
results in Piekary| skie, as studies there were not carried out.

High environmental PAHs exposure in zawiersia county was confirmed by biomonitoring
results, but was not reflected by cancer morbi(Bt$/ 10 000 people). It is interesting that in
rather rural areas this indicator is still risingdavarying from 1,1 in 2004 to 3,3 in 2007.
Environmental tobacco smoking and indoor heatiniy woal-fired stoves are other than saill
sources of exposure for investigation sites. They lsted in column “Biomonitoring of
exposure, urinary 1-HP level” where studies wereea out (Figures 19 and 20).
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CONCLUSIONS

1.

8.

9.

The highest lead and cadmium concentrations, excetek permissive value, were noted
in counties: tarnogorski and dizi ski as well as in the cities: Piekary skie, Katowice,
Chorzéw and Jaworzno, which belongs to the centit industrialised part of Silesian
Voivodeship. These sites are recognised as a lotd.sp

The permissive value for the sum of PAHs was exegaa counties: bielski, mikotowski
and ywiecki as well as in the cities: Katowice and Riek laskie.

Blood lead levels higher than 10 pg/dl were foundtarnogérski county and cities:
Bytom, Chorzéw i Piekaryl skie; they were identified as hot spots.

The population exposed to cadmium based on cadrguets in blood was found only in
tarnogoérski county. In tarnogérski county urinargvéls of cadmium were also
investigated and relatively higher blood cadmiuxrels were found.

Levels of urinary 1-HP in children from the Silesi&kegion showed high PAHS’
exposure.

Among haematological parameters, only MCHC levdisws a kind of relationship
between environmental impact (PbB) and biomarkeedfect.

Analysis of the relationships between environmestdl contaminants and health outputs,
allows to rank the power of these impacts in thdowdng decreasing order: lead,
cadmium, PAHSs.

Lead soil concentrations and anaemia morbidity haxgious range in Silesia
Voivodeship; but this relationship is probably graficant.

Cadmium soil concentrations and urinary systemadise morbidity have wide range in
Silesia Voivodeship. The relationship between ladtthem is probably insignificant.

10.PAHs in relation to cancer morbidity rather did dotersify children population living in

Silesian Voivodeship and incidence on 10 000 peoptged from 2,5 in Mystowice to
13,4 Jastrabie. This relationship is also not significant.

11.Anaemia morbidity in counties closed to Beskidy mains (bielski, ywiecki,

cieszy ski) is relatively high although soil contaminationthis areas is rather low.

12.Morbidity of urinary diseases and hypertension ais® relatively high in Bielsko-Biata

city (Beskidy mountains).
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