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Introduction

In the second half of 20th century chlorinated ethens (CE) were
widely used as an industrial degreasers, cleaning detergents and
extraction agents and therefore represent frequent groundwater
contaminants in the Czech Republic (CR). The contamination of
groundwater in the area of SAP Mimon factory and its
surroundings by tetrachloroethylene (PCE) and its degradation
products is one of the most extensive contamination of important
waterwork’s collector in CR and it has negative influence on
surface water quality in the river Ploucnice. The aim of our study
was to determine influence of water contamination by PCE on PCE
content in the muscles of fishes from the area of SAP Mimon and
to asses the effectiveness of remediation technologies on PCE
content in the surface water.

Results

The presence of PCE in fish muscle (Gobio gobio, Leuciscus
leuciscus, Barbatula barbatula) was analysed in last few years. All
together, six fish (aged 1-4 years of age) caught below SAP
factory were subject to analysis. Concentration of PCE in fish is

Methods

In last few years a hydro-biological research was made in order to evaluate the extent of
contamination of the watercourse and to evaluate the efficiency of remediation system.
During the research, samples of fish were taken from two different sections of the river
Ploucnice (above and below SAP factory in Mimon) to determine the degree of PCE
contamination in fish muscles. The old ecological strain was caused by the activity of the
Veterinary Decontamination Institute s.p. Mimon, the predecessor of nowadays SAP Ltd.
The factory was using PCE from processed recourses to extract fat from the first half of
60s until 1988. The total consumption of PCE during this period was estimated to more
than 4000 tons. Due to the lack of discipline, there were frequent leaks of the used
dissolvent and PCE was present in sewage leaking into the water meadow [1]. It is
estimated that about 200 tons of PCE penetrated into water table and their basin.
Contamination penetrated to the depth of 40m under ground. Those waterworks are
350m far from SAP factory. Since the waterworks is located on the other bank of the
river Ploucnice in the vicinity of Hradcany, it was estimated that this is the cause of
contamination. In 1993 a hydro-biological research of the Borecek waterworks
surrounding and SAP factory was made. The results clearly proved that SAP factory
Mimon is the origin of CE contamination. In terms of an emergency remediation,
intensive remediation groundwater pumping and new remediation techniques (air
sparing and venting) started in 1997 [2]. In the years 2005 — 2008 an after research was
made in the same location. This research specified the geological structure of the
locality. The emergency remediation was focused on the layer that is 8-15cm under the
surface. This after research proved that those layers contain almost a negligible amount

of contamination. Nevertheless, an extensive contamination of a collector was found, in
which new epicenters of contaminations were discovered [1].

" 4

shown in table 1. The analysis clearly shows that all samples of
fish caught under the source of pollution are PCE positive. From
above the factory, only two out of six samples were positive. (17-
53 ug/kg, mean 27 ug/kg, seven samples analyzed).

N

Pl t7

¢

.F"QUfe 1. Monitoring in river Ploucnice Table 1. Concentration of PCE in fish muscle

P1 P2 P4 P6 P7 P9 P10 P13 Pl4nad Pl4pod P145 P15 P16 P17
ND 57 57 4605 32 29 23 14 06 09 | 049 037 ND ND |
Source of contamination
2/1H Gobio gobio 138 46 4+ 59
2/2H Gobio gobio 97 11 2+ ND
6 C trati .. P v . /| 2/3P Leuciscus leuciscus 121 30 2+ 22
S5 oncentration In river Floucnice Ug 2/4P Leuciscus leuciscus 103 19 2+ ND
j 2/5M Barbatula barbatula 100 13 3+ ND
g 4 2/6H  Gobio gobio 61 3 1+ ND
§ 1/1H  Gobio gobio 117 28 2+ 21
*E 3 1/2H Gobio gobio 109 22 2+ 23
S 1/3H  Gobio gobio 105 16 3+ 17
S 2 1/4P Leuciscus leuciscus 163 76 3+ 47
) 1/4Pd  Leuciscus leuciscus 163 76 3+ 53
1/5M Barbatula barbatula 111 17 3+ 12
0 1/6P Leuciscus leuciscus 113 21 2+ 28
PL P2 P4 P6 P7 P9 P10 P13 P14 P14 P14,5 P15 P16 P17 1/7M  Barbatula barbatula 91 12 2+ 16
nad  pod Discussion

All samples caught below SAP factory were positive. Interestingly two samples out of six fish caught above the source of contamination were positive as well.
Concerning Leuciscus leuciscus it may be considered that the reason for this might be migration. This is not valid for Gobio gobio, for it is a habitat species. PCE
content in surface water in profile under the source (figure 1) indicates great improvement in surface water quality after clean-up commencement, but despite
very low PCE contents in surface water, fish tissues still have measurable contamination content which is not aliquot to surface water contamination decrease.
As a result of remediation, a significant reduction of PCE in the watercurrent has been achieved. It is apparent that the watercurrent is still being contaminated
by CE for there is still cumulation of PCE in the observed fish. What may potentially endanger contribute to the worsening of the situation is a repeated drainage
of CE into the watercurrent of Ploucnice or interuption and untimely termination of remediation works. Due to partial bioacumulation of PCE this substance
would cumulated in water organism up to several mg/kg. PCE has the ability to cumulate in a food chain, which represents a potential risk for piscivore
predators inhabiting this location. | tis impossible to estimate the degree of the risk, since there are no available date concerning the effects of CE on these
organism. Bioaccumulation in fish from contaminated sites can provide information that can contribute to environmental monitoring programs designed for
various aspects of environmental risk assessment.

Bioaccumulation of PCE in aquatic organisms is not expected to be important based on the bioconcentration factors of 39 for rainbow trout (Oncorhynchus
mykiss) or 49 for bluegill (Lepomis macrochirus) but no other data that are usable are available concerning the accumulation of PCE by fresh water species [3],
[4]. Given the limited date base the interpretation of the analytical results of the levels of contaminants found in the tissues of fish is generally difficult and
limited by a variety of factors [3],[4]. Fish biomarkers are promising tools for environmental risk assessment (ERA), as supplements to existing chemical
measures. Chemical monitoring alone is not fully sufficient for a reliable classification of water quality.

Conclusions
The remediation works declined CE concentration in the contaminated area of SAP Mimon and partially reduced the ecological risk for surface water
ecosystem. We found out persisting contamination by PCE in analysed fish samples despite intensive remediation works during last 14 years. Regardless of
lower concentration of PCE in newly analysed fish samples it is still necessary to continue with remediation in this area.
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The COVA plant: oil hydrodesulphurization centre in which the fluid extracted from the

currently active wells is transported and separated into three phases: crude oil, natural
W gas and water.
COVA emissions: conveyed, diffuse, fugitive, gas flaring
The reason of the STSM Main pollutants released: SO,, NO,, CO, H, S, VOCs, PAHSs, Particulate Matter
About 36% of the territory of the Basilicata Region RS S T A

(Southern Italy) is interested by the presence of -
hydrocarbons reservoirs. The National Institute of Health ‘
(ISS) has been appointed to be partner of the Basilicata /A Py
Region for the design and implementation of a research
project on possible adverse health effects associated with
oil and gas extraction in the Agri Valley. This area currently
houses one of the biggest onshore European reservoirs
(crude oil and gas) and the largest existing oil/gas pre-
treatment plant (identified as Centro Olio Val d’Agri: COVA)
in a populated area, Fig. 1. Exposure assessment to
environmental factors associated with oil and gas extraction
is the core issue of any epidemiological or risk assessment
study to be done in this territory (1).
Main goal of the STSM
highlight some open issues on the most appropriate

Viggiano 857
ilasserialDelBlasiic}

methodological approaches to air pollution exposure : — R = § el
assessment to be applied in the oil and gas productive g " \g . /= 2\e N A
area of the Agri Valley Figure 1. Location of the COVA plant (red polygon) and the 5 monitoring stations (red
triangles) of the Regional Environmental Protection Agency (ARPAB).
Rey pom!s Gas flaring event Population involved

Nineteen municipalities fall under the “Agri Valley” concession (less than 50,000
inhabitants).

A low population density characterizes the territory reflecting its rural character.
Viggiano and Grumento Nova are the two municipalities nearest to the plant.

" Keypoints

a) b) v the gradient of exposure to higher
concentrations to the East of the Polar Plat (2017)
COVA plant (Fig.3);

v’ Low level of outdoor air pollution (Fig.2);

v’ occasionally, concentrations peaks of pollutants coinci with
specific events (e.g. gas flaring events);

v’ plausibly more emission sources in the area in addition to the
COVA plant (biomass and wood burning, Saharan dust long-
range transport, heavy vehicles traffic, etc....) ; .

A4 15 2016 M7 213 204 215 26 207

Costalolina asseriaDeBlasis | ViggianoPaese JgianoZo

v’ entry into operation of a new
thermodestroyer in the COVA plant
in 2016;

D
3
a
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o
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v’ new areas interested by the Figure 3. Hourly SO, concentrations at ARPAB
emissions of the COVA plant monitoring sites.

(e.g. Municipality of Montemurro)
(Tab. 1 and Fig. 4).

Figure 2. Annual mean PM, . concentrations at ARPAB monitoring December 14-15, 2016: black smoke release from the new
sites: the dotted line represents a) the national limit values and b) thermodestroyer; at the Municipality of Montemurro concentration
the WHO guideline values. values have been recorded by ARPAB mobile laboratory

Viggiano

W 15/12/2016 Zona Costa Molina
Industriale
* Large knowledge gaps exist regard to exposure and health impacts of SO, 3,7 ug/m3 63,3 pg/m3 139 pg/m3

contaminants emitted by onshore hydrocarbon exploration and exploitation

activities (2). Table 1. Hourly SO, peak concentrations at different monitoring

sites during the black smoke release event.
* An air pollution dispersion modeling activity is necessary for the preliminary
assessment of the areas more or less exposed to the plant's emission.

00 12 00 12 00 12 00 A2

CostaMaolina

* There is a need to design an ad hoc air pollution exposure assessment strategy to
analyse the health effects of:
* short-term exposure to outdoor air pollution
* long-term exposure to low level of outdoor air pollution (3)
for the populations living in the Agri Valley.

* The exposure estimates can be refined by integrating several modeling and 0 1200 0 1z 00
q . . . 14-15 dicembre 2016
monitoring tools, as well as by using new technologies. S0, H.S

— = H5S <--- NO,

W Figure 4. Hourly SO, , H,S, NO, concentrations at ARPAB

monitoring sites during the black smoke release event.

1. Ozkaynak H. et. al., Air pollution exposure prediction approaches used in air pollution epidemiology studies, J. of Exp. Sci. and Env. Epi. 23 , 566-572, 2013.
2. SCHEER Opinion on the public health impacts and risks resulting from onshore oil and gas exploration and exploitation in the EU 30 November 2018.

3. Hoek G., Methods for assessing log-term exposures to outdoor air pollutants, Curr. Envir. Health Rpt. (2017) 4:450-462, 2017.
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Background

The area of Celje has long tradition of heavy industry, more than 150
years of smelter of zinc tradition. The area lies in a basin with poor
winds, where accumulation of heavy metals (Cadmium, Zinc, Lead) is

very common.

There are 50.000 people living in a broader area and have strong NGO
movement. Due to this environmental facts health assessment of the
population has been needed.

Figure 1: Town Celje and location of contaminated site

(now demolished)
(Foto: Wikipedia and Archives of Cinkarna Celje)

Environmental data

The main problem is contaminated soil with Cadmium, Zinc, Lead and
other heavy metals which accumulated at upper level of soil. Out- and
in- door air is polluted with PMs. The consequent impact on human
health is through intake through respiratory and alimentary tract.
Looking at environmental data: soil in broader area is still contaminated
(first measurements are from 1989, other studies followed), exceeded
values of Cadmium in some food vegetables were noticed (data from
1994, 2002, 2003), out-door air is still contaminated with PMs
(continuous data of air pollution decades long), in-door air dust still
accumulate indoors (combined data from 1996 to 2008).
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Figure 2: Soil contamination with cadmium in Celje
(Source: Reference No.2)
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Figure 3: The concentration of cadmium (mg/kg FW) in 287 vegetable
samples, with legislation maxi (Commission Regulation (EC) No 1881/2006 of
19 December 2006 setting maximum levels for certain contaminants in
foodstuffs)mum levels (MV) of cadmium in vegetables

(Source: Reference No.2)

Public Health efforts

Short term activities have been implicated: rising awareness about
harmfulness of heavy metals, giving population good information about
pollution, hygiene of inner and outer environment. Long term activities
have been started since the year 1992: recommendations for fruit and
vegetables growing and use, planting the soil with grass and low
vegetation, covering gravel roads with asphalt, replacing outer layer of
soil with clean soil is in program for kindergartens area, decree for air
pollution sanitation has been going on.

Conclusions

Continuation with public health efforts is needed. Huge problem with sanitation is dispersed pollution which is a consequence of transport of materials in the
past. The biggest task for the future is sanitation of Old Zincarine area which is situated in the town of Celje.
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Background
Results
Semi¢ was contaminated with PCB emissions and waste
from the factory Iskra-Semic, during the period between
1962 and 1985. The authors assessed the safety of home-
produced food (eggs, milk, poultry) and fish from the rivers
Krupa and Lahinja, regardless of PCB content, and
compared the findings with the results of biomonitoring in
Slovenia in 2010. They also submitted proposals for
measures to reduce risks to human health in the area
exposed.

The burden of home-produced foods (eggs, milk, chicken, meat) in the municipality
Semic was in 2010 above the action level for dioxin-like PCBs and in the majority of
cases above the maximum level for sum of dioxins and dioxin-like PCBs in foodstuffs,
expressed in toxic equivalents as laid down by commission regulation setting
maximum levels for certain contaminants in foodstuffs.

The maximum level for fish from the rivers Krupa and Lahinja was several hundred
times exceeded. Biomarkers in PCB load of volunteers from the community of Semic
were higher in comparison with other areas (Ljubljana, Gottschee): in breast milk up
to 9.2 times more than from unburdened (Gottschee) areas. The average total PCB
concentration in serum of Semi¢ county population was 650 pg/g serum and in
Methods unburdened (Gottschee) and moderately burdened (Ljubljana) areas there has not
been found quantifiable concentrations of PCBs in serum.

Samples of food acquired in selected farms of the
municipality of Semi¢ in four seasons of the year 2010 and
the fish caught in the rivers Krupa and Lahinja at specific
sampling sites. Samples were analyzed in the laboratories
of the Institute of Public Health Novo mesto using in-house
methods for determination of PCBs in foodstuffs by gas
chromatography (ECD) considering the WHO guidelines.

Figure 1. Source of the river Krupa Figures 2,3,4,5 : Food chain

Figure 6. Principle of Biomagnification
Source: http://ib.bioninja.com.au/options/untitled/b3-environmental-

protection/biomagnification.html conCI USions

According to certain toxic equivalent values calculated from measured values of concentrations of dioxin-like PCB isomers in home-produced food,
considering that possible harmful effects to human health due to consumption of locally produced milk, eggs and chicken meat can not be excluded. The
consumption of fish from the rivers Krupa and Lahinja due to extremely high levels of toxic equivalents for dioxin like isomers of PCBs present a risk to health.
The mentioned rivers are not suitable for fishing.
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Introduction

Arsenic (As) is ubiquitous and has potentially adverse
impact on human health. In Italy the health risk to
exposures to low-to-moderate As levels in drinking water is
a great concern in many areas affected by As pollution of a
natural and/or anthropogenic origin. The Italian SEpiAs
study (1), was carried out in four Italian areas to assess the
relationship between human As exposure and biological
markers of early health effects. In the framework of SEpiAs
the relationship between the urinary concentration of
inorganic As plus its methylated forms
(uc(iAs+MMA+DMA)) and various exposures factors
investigated by a questionnaire was assessed.

Results

Figure 1 shows high heterogeneity among areas, high
variability within areas, and various differences between
genders. Taranto and Gela have a greater internal variability
than the other two sites. The Taranto sample showed a
significant increase in GM values of uc(iAs+MMA+DMA) in
consumers, compared to non-consumers, of some
foodstuff, such as seafood (p=0.044), meat (p=0.06), bread,
pasta and cereals (p=0.027), whole milk (p<0.001), coffee
(p=0.018), and fruit/vegetables of own/local production
(p=0.015). A statistically significant increase (p=0.002) in
GM values of uc(iAs+MMA+DMA) was observed among
subjects occupationally exposed to inorganic solvents and
acids, compared with the non-exposed (Table 1). The Gela
sample showed a significant increase in GM values of
uc(iAs+MMA+DMA) in males exposed to occupational
factors in the chemical industry (p<0.001), and among
seafood consumers compared to non-consumers (p=0.023).
A statistically significant decrease in GM concentration both

Methods

This study assessed the relationship between uc(iAs+tMMA+DMA) and various
exposure factors derived from a Human BioMonitoring (HBM) questionnaire in four
Italian areas characterized by natural and/or anthropogenic As pollution. Here we will
focus on results of the areas of Taranto (Apulia Region) and Gela (Sicily region)
interested by anthropogenic As contamination.

A HBM study was conducted in 271 subjects (132 men) aged 20-44, randomly
sampled and stratified by area, gender and age. Data on environmental and
occupational exposure and dietary habits were collected through a questionnaire. As
was speciated using chromatographic separation and inductively coupled mass
spectrometry. Associations between uc(iAs+MMA+DMA) and exposure factors were
evaluated using the geometric mean ratio (GMR) with a 90% confidence interval by
stepwise multiple regression analysis.

Table 1. Taranto sample. Factors associated with u(iAs+MMA+DMA)
concentration by stepwise multivariate regression.

Factors Selected (p < 0.2) Class GM Exp 90% Cl GMR 90% ClI
No 5.64 3.59-8.87 1 (reference)
ASSMT Yes 8.19 4.84-13.87 1.45 0.92-2.30
Tap water No 3.48 1.43-8.47 1 (reference)
Yes 8.29 5.66-12.13 2.38 0.99-5.73
Exposure to inorganic solvents and acids No >-17 3.31-8.07 1 (reference)
Yes 14.81 8.28-26.50 2.86 1.69-4.84
Seafood No 3.56 1.78-7.12 1 (reference)
Yes 7.34 4.83-11.15 2.06 1.15-3.71
Meat No 4.78 3.20-7.14 1 (reference)
Yes 8.31 4.73-14.61 1.74 1.07-2.81
Bread, pasta, cereals No 1.85 0.64-5.39 1 (reference)
! ! Yes 6.61 4.34-10.08 3.57 1.40-9.10
. No 4.81 3.11-7.45 1 (reference)
Whole milk Yes 1475  7.99-27.23 3.06 1.78-5.26
Coffee No 3.43 1.97-5.97 1 (reference)
Yes 7.64 4.81-12.14 2.23 1.29-3.84
. . No 4.95 2.87-8.53 1 (reference)
Fruit/Vegetables of own/local production Yes 1117 7.92-15.77 526 1.31-3.88

Figure 1. Distribution of u(iAs+MMA+DMA) (ug/L) by area and gender.

among carriers of the null genotype of GSTT (p=0.008) and u(iAs+MMA+DMA) boxplots by area and gender
among coffee consumers (p=0.012) (Table 2) was found. 155.9 155,9
100
=
2 |
= 75
Table 2. Gela sample. Factors associated with u(iAs+MMA+DMA) < [ ‘ [
concentration by stepwise multivariate regression. <°+( 50
Factors Selected (p < 0.2) Class  GM Exp 90% Cl GMR 90% Cl % '|' T [ T ‘ ‘
ST - 2243 14.12-35.62 1 (reference) L 25 T T
+ 9.68 7.65-12.25 0.43 0.26-0.72 é | | | | | | PN ® PN &> ® *
. . N No 1048  834-13.17 1(reference) > L 4 T = P ¢ o
Occupational exposure in chemical industrials Yes 36.67 23.15-58.08 350 2.09-5.85 0 @ ® & ? ? I - T T = T
No 6.89 4.55-10.44 1 (reference) Q < 2 Q & Q:;o"' Q < O Q M AR
Seafood Yes 1337 1048-17.04 194 121312 & & T 7 T ST P
— v > D (2 > * <2 N Q
Coffee No 1986  1345-2931 1(reference) ¥ T T &K & ‘ <
Yes 981  7.66-12.57 0.49 0.31-0.78
Discussion

This study allowed the examination of the relationships between uc(iAs+MMA+DMA) in subjects living in areas with recognized low-to-moderate
concentration of As pollution of an anthropogenic or natural origin. The results highlighted differences among the areas and between industrial and natural
polluted areas, as reported in the literature. It seemed that As contamination led to higher uc(iAs+MMA+DMA) in the industrial areas of Taranto and Gela.
The factors found to be associated with the urinary profile of As in the industrial areas are supported by the scientific literature: consumption both of
seafood and contaminated tap water, occupational exposure and GSTT polymorphism.

Conclusions

Due to the widespread presence of As in the environment and its potential impact on health, the health system is often called into question. The study
confirms the need for an environmental and health surveillance system in recognized areas with documented contamination. The results confirm that
occupational exposure and consumption of tap water and fish, represent the main factors of exposure. The study also highlights the role of genetic
susceptibility and indicates the need to study further exposure factors, such as the consumption of meat, milk, fruit and vegetables.

Recent advances in genomics and epigenetics offer additional insight into the toxicity of As and into the mechanisms of As carcinogenicity. Identifying
polymorphisms, gene-environment interactions, and related effects on As metabolism, will provide important information on the mechanisms behind the
biotransformation of As, and also facilitate comprehension of individual differences in As metabolism. This will help us to identify susceptible groups, and

may provide better risk estimates for arsenic.
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Introduction

Lead is one of the significant environmental hazard, numerous
epidemiological evidence confirmed that even small level can
results in serious health consequences in the youngest
population. In Poland, like in other European countries,
consumption of lead has decreased in the past two decades.
Simultaneously, we observed significant decrease of average
blood lead level in children [1]. However, higher value of PbB
are still observed in children living in some regions of Poland,
especially in the proximity of sources of emission or close to
degraded sites. The Silesian voivodeship (south part of
Poland) is a region exploited by industry, including coal mining
and metallurgical production, in which are located landfills
with heavy metals. One of most polluted cities in the region is
Piekary Slaskie. About 1/4 of the city area include a large
landfill containing lead, cadmium and zinc, making this one of
the most polluted cities of the region [2]. Population of
children aged 3-7 years living in the city Piekary was 2 196 in
2012. The average geometric value of lead and cadmium
concentration in playgrounds were 293.1 mg/kg and 8.8
mg/kg, respectively.

Results

Results of study showed that preschool children living in
Piekary Slaskie are exposed to lead and cadmium. Higher
blood levels of lead were observed in younger children
(Fig.1) and were associated with father’s higher level of
education, exposure to cigarettes smoke at home and living
in the vicinity of any environmental hazard (Table 1). The
highest blood lead concentrations were observed in
children living near metallurgical heaps (Table 2).
Otherwise, higher cadmium levels in blood were associated
with an older age and living near gas station. When
compared to health based guidance values for lead in blood
32% (n=218) of the children exceeded the value of 2 ug/dl,
8.5% (n=58) exceeded the value of 5 pg/dl and 0.9% (n=6)
exceeded the value of 10 pg/dl. The reference value for
cadmium of 0.5 pg/dl was exceeded in 0.8% of the children.
The highest risk was documented in children living in the
vicinity of metallurgical slag heaps located in Brzeziny
district (Fig.2), this region also had the highest
concentration of both pollutants in the soil.

Table 1. Stepwise regression coefficients for relationship
between lead (PbB) and cadmium levels in blood (CdB)
and statistically significant independent variables
determined exposure of preschool children living in the
vicinity of environmental hazards in Piekary Slaskie

Discussion

Methods

In 2013 a cross-sectional study was conducted in the Piekary Slaskie city for a group
of 678 preschool children (341 girls and 337 boys) living in the vicinity of a
metallurgical slag heap, a gasoline station, industrial plants or busy roads [2]. Based
on soil measurements and previous children exposure, lead and cadmium blood
levels were measured. Preschool children were selected as study group since they
spend a lot of time playing outdoor and they are not occupationally exposed. After
the parental agreement for testing children's blood, parents completed a
guestionnaire about determinants of exposure, such as sources of pollution with
heavy metals in the home environment and socioeconomic factors. Statistical
analysis consisted of ANOVA Kruskall-Wallis or Mann Whitney U test and Stepwise
regression models.

Figure 1. Distribution of PbB and CdB according to age of children
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Figure 2. Lead in blood of children living in particular district of the Piekary city
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Table 2. Lead and cadmium concentration in blood of children according to their
place of residence in vicinity of hazardous sources

PbB and CdB concentration in children according
to place of residence in vicinity of
busy road gas station metallurgical heap
Pollutant yes no yes no yes no

Lead
(ug/dl) 2.9+2.2 2.7+1.4 3.0+2.2 4.3+2.5 4.442.5 3.0+2.2

Cadmium
(ug/l) 0.26%0.14 0.26%0.14 0.25+0.08 0.22+0.07 0.22+0.07 0.25+0.08

Intercept PbB 0.699 0.595 + 0.803
Living close to hazard (1=yes) -0.121 -0.150 +-0.092
Age -0.038 -0.054 +-0.022
Father's education (1=higher) -0.047 -0.082 +-0.012
Mother ETS (1=no) 0.045 0.008 + 0.082
Intercept CdB -0.84 -0.922 +-0.758
Living close to hazard (1=yes) 0.035 0.021 +0.049
Age 0.026 0.002 +0.049

Comparing the measured levels with health based reference values showed that in case of 160 children aged 3-7 years is necessity to recognize potential
environmental sources in their environment, moreover 6 children had blood lead levels above 10 pug/dl, which implies medical care should be implemented.
The study emphases that improvements of environment quality in Piekary Slaskie are necessary to assure expected quality of health in children and local
efforts achieve the desired goals are to be continued. To continue informing parents and nurseries about environmental hazards of heavy metals and how
behavior and life style can interact with exposure is important. For many years (since 1992 year), parents of school and pre-school children living in study
area constructive cooperate with the city office and the Miasteczko Slaskie foundation for the benefit of children exposed to heavy metals. This continuous
cooperation is possible due to the parents' concern about children's health. Caregivers were informed about the need of repetition blood tests for children
with elevated lead or cadmium concentration, moreover these children receive medical support

Conclusions

Obtained results confirmed that preschool children living in Piekary Slgskie, Poland, are still exposed to heavy metals (lead and cadmium) existing in
environment. It must be concluded that improvements of environment quality in Piekary Slaskie is n<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>