
 
Mercury measurements in the premises and 

surroundings of the chlor-alkali plants  
in the Czech Republic 

 
 
 
 

             Spolchemie Usti nad Labem                                           Spolana Neratovice 
 
 
 
 
 
 
 

Arnika Association 
Toxics and Waste Programme 

August 2006 
 

 
 
 

 
 
 
 

Measurements, preparation and printing of this publication were financed by the 
 Sigrid Rausing Trust, UK via European Environmental Bureau 



2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This publication was issued by the Arnika Association – Toxics and Waste Programme 
Author: Hana Kuncová, MSc 
Address: Chlumova 17, Prague 3, 130 00, Czech Republic 
tel. /fax: +420 222 781 471 
E-mail: toxic@arnika.org 
 
Issued in Prague, August 2006 
2nd revised edition 
 
Cover photo:  Arnika, Vaclav Vasku 



3 

CONTENTS 
 
 
Summary 
 
 
General information 

Mercury 
Health impacts of mercury 

 
 
Selected limits for mercury  

Air – immissions 
Protection of health of employees 

 
 
Methodology 

Apparatus 
Parameters of mercury analyser RA-915+ 

 
 
Air pollution with mercury in the Czech Republic 
 
 
Air quality in Usti nad Labem - mercury 

Emissions 
Immissions (Quality of the ambient air) 

 
 
Air quality in the surroundings of Neratovice 

Emissions 
Immissions (Quality of the ambient air) 

 
 
Mercury measurement in the surroundings and in the premises  
of Spolek pro chemickou a hutni vyrobu, a.s. Usti nad Labem 
 

Spolek pro chemickou a hutni vyrobu, a.s. Usti nad Labem  
(Spolchemie) 
 
Measurement of mercury concentrations in the ambient air,  
carried out on June 23 and 26, 2006 

Measurement places and results 
Weather 
Results of measurements in the premises of Spolchemie 
Results of measurements in the surroundings of Spolchemie 

 
Conclusion – Spolchemie 
 
 



4 

Mercury measurements in the surroundings of Spolana, a.s. Neratovice 
 

Spolana, a.s. Neratovice 
 
Measurement of mercury concentrations in the ambient air,  
carried out on June 22 and 26, 2006 

Measurement places and results 
Weather 
Results of measurements in the surroundings of Spolana 

 
Conclusion - Spolana 

 
Recommendations 
 
Abbreviations 
 
Reference 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5 

Summary 
 
The purpose of taking measurements of mercury concentrations in the air at the premises of 
Spolek pro chemickou a hutni vyrobu, a.s. Usti nad Labem (hereinafter Spolchemie) and its 
surroundings on June 23, 2006 and June 26, 2006, and the surroundings of Spolana, a.s. 
Neratovice (hereinafter described as Spolana) on June 22, 2006 and June 26, 2006, by the 
Arnika Association was for the preliminary mapping of mercury burden in the premises and 
surroundings of Spolchemie and Spolana. The measurements concern only the monitoring of 
mercury concentrations in the air. An automatic mercury analyzer (Lumex RA-915+) was 
used for the measurement of mercury concentrations. 
 
After mercury is released into the environment from its source, it is capable of travelling long 
distances, or contaminating the environment at the surroundings of its source. It damages soil, 
lakes, rivers and ponds, entering the food chain where it endangers animals and people. 
 
People can be exposed to the undesirable effects of mercury if they consume foodstuff 
containing it (for example, fresh-water and sea fish). Mercury in fish cannot be avoided by 
cutting off a part of the fish, or not-consuming a specific part, because mercury is contained in 
all body parts of fish. People are also exposed to high concentrations of toxic mercury if they 
breathe the air in the vicinity of natural sources of this heavy metal (for example volcanoes) 
and if they live in the vicinity of its industrial sources (for example, in the surroundings of 
chemical plants, steel works, coal power plants, etc.). 
 
High mercury concentrations or long-term exposure to lower doses cause serious health 
problems. In the case of adults, it causes disorders of central nervous system, which manifest 
themselves through loss of fine motor activity, vision defects, tremor, tingling in the limbs, or 
amnesia. Mercury also influences fertility and blood pressure. Some scientists and doctors 
rank mercury among substances which may be carcinogenic for people. Mercury has also 
teratogenic effects, i.e., it adversely influences the foetus (especially its nervous system) 
during its development in the mother's body. 
 
The measurements taken of mercury concentrations in the air revealed that the chlorine 
chemistry plants Spolchemie and Spolana are in certain cases, depending on weather, air 
circulation and level of mercury releases from the facilities and their old environmental 
burdens, responsible for increased mercury concentrations in their surroundings. 
 
At the time of the measurement, mercury concentrations in certain areas outside the premises 
of Spolchemie (in particular, in Solvayova street), greatly exceeded the set value of ng/m3. In 
certain parts of this street, concentrations in the air were in the range from the detection limit 
(2 ng/m3) up to the highest recorded value of 412 ng/m3. 
 
The technology of amalgam electrolysis, using mercury during chlorine and alkaline lyes 
manufacturing, is responsible for increased mercury concentrations in the air around 
Spolchemie. The Arnika Association carried out measurements in the surroundings of 
electrolysis production units. Although the highest recorded mercury concentration in the air 
(9 631 ng/m3) did not exceed the valid limit for working environment (50 000 ng/m3), it 
nevertheless proves that this technology is a mercury source. Measurements inside the 
technology of amalgam electrolysis (i.e., directly in the building, for example, in a hall of the 
mercury cells) were not carried out. 
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At the time of the measurement, mercury concentrations in certain areas outside the premises 
of Spolana (especially, on the opposite bank where the premises of landfill management of the 
company are located) reached a value of more than a 1000ng/m3. Mercury concentrations in 
the air in certain areas outside the premises were in the range of the detection limit (2 ng/m3) 
up to a high of 989.18 ng/m3. High mercury concentrations were also found at the railway 
crossing between Neratovice and Libiš where concentrations reached 1,441.63 ng/m3. 
 
The current technology of amalgam electrolysis, using mercury during chlorine and alkaline 
lyes manufacturing, and the shut down operation of old amalgam electrolysis, (nowadays 
considered to be an old environmental burden), are responsible for the increased mercury 
concentrations in the air surroundings of Spolana. The Arnika Association did not carry out 
measurements in the surroundings of electrolysis production units, or directly in the buildings 
where the amalgam electrolysis is located and employees work because the Spolana managing 
director refused our request for measurement inside the premises. 
 
If such high concentrations occurred for an extended period during the calendar year, these 
concentrations would exceed the mercury emission limit, (not valid any more), set by the 
Czech legislation as 50 ng/m3 as the average value for a calendar year. If monitoring 
equipment were located at specific locations of the surroundings of the Spolchemie and 
Spolana premises, it is highly likely that this limit would be exceeded. However, no 
monitoring place exists in the vicinity of technologies using mercury at both Spolana and 
Spolchemie e.g., in the Solvayova street in the surroundings of Spolchemie. Thus, increased 
mercury concentrations in the air represent an undetected risk for health of the inhabitants 
living and working in the vicinity of these chlorine chemistry plants. 
 
However, it is very simple to prevent air pollution with mercury – the replacement of the 
current production process, i.e., amalgam electrolysis regarded as the worst possible 
production process according to the reference document in the chlor-alkali manufacturing 
industry, with another production process, so-called best available technology (BAT). Several 
such technologies may be chosen the most popular being membrane technology and 
diaphragm technology. 
 
Spolchemie and Spolana should both replace amalgam electrolysis with the best available 
technology within the shortest possible time - by 2009 at the latest. Replacement with the best 
available technology is the biggest step forward, but the Arnika Association believes that 
before it takes place, the state administration and self-government authorities as well as 
Spolchemie and Spolana owners, should take several steps focusing on the protection of 
human health and the environment from this dangerous poison, and on monitoring the 
environment in the premises of Spolchemie and its surroundings: 

  
 
1. Both chemical plants should clean their premises and their surroundings not only of 
mercury, but also from other hazardous substances present as a consequence of previous, 
as well as current, production processes. 
 
2. Both chemical plants, together with corresponding scientific institutions and local 
self-governments, should carry out consistent and long-term monitoring of mercury 
concentrations in the air in the close surroundings of the premises. In the case of 
Spolchemie, this should include the centre of the city of Usti nad Labem, and in the case 
of Spolana in the adjacent villages and the centre of Neratovice). Results of the 
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monitoring should be publicly available and at the end of each calendar year, a summary 
evaluation report should be prepared and made publicly available. 
 
3. Both chemical plants, together with corresponding scientific institutions and local 
self-governments, should monitor the state of the health of their employees. Further, there 
should be monitoring of people, especially, children and pregnant women, living or 
working in the surroundings of the chemical plants, especially in the areas where 
increased mercury concentrations have been found. All results of the monitoring (of 
employees, as well as of inhabitants) should be publicly available. 
 
4. Each year, both chemical plants should inform the public and state administration and 
self-government bodies of the amounts of mercury they purchased and for what reasons. 
Further, they should continue to provide information on the amount of mercury they 
release through emissions to air, water, products and wastes. Spolana should provide how 
much mercury they dispose via waste. These reports should be publicly available. 
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General information 
 
Mercury 
 
Mercury, as one of the most important harmful substances significantly contaminates the 
environment. It is present in many natural materials and components of biosphere, as well as 
in processed raw materials, products, and wastes. Its movement in lithosphere, atmosphere 
and hydrosphere is influenced not only by natural processes, but also by human activity 
(Figure 1). 

Figure 1: Movement of Hg in the environment 
(Adopted from Schettler T., Solomon G., Valenti M., Huddle A. (1999):  

Generation at Risk, the MIT Press, Massachusetts Institute of Technology) 
 
 
Sources of mercury releases into the atmosphere are both natural and from human activity. 
The natural sources include wind erosion, sea aerosols, river denudation, rock weathering, 
volatilisation of metal mercury from deposit accumulations, natural water, volcanic activity, 
forest fires, etc. Other sources of mercury releases are: the chemical industry - electrolytic 
manufacturing of chlorine and alkaline lyes, production of other organic and inorganic 
mercury compounds, treatment of wastes from organic synthesis; incinerators of toxic wastes 
containing mercury; cement manufacturing (cement works); sewage sludge (waste water 
treatment plants) and waste waters (from all industrial sectors where mercury or its 
compounds are used in the production process); electrical industry - manufacturing of dry 
batteries, amalgams, mercury discharge tubes, mercury lamps, power switches, regulators, 
mercury thermometers; pharmaceutical industry - diuretics, antiseptics, dermatologics, dental 
amalgam; textile industry; manufacturing of detonators, manufacturing of pesticides and 
preparations for seed treatment (phenylmercury chloride), manufacturing of catalysers, 



9 

pigments, paints - mercury is usually contained there as an antibacterial and fungicidal 
additive, etc.; the burning of fossil fuels. 
 
The main mercury forms are: elementary mercury, inorganic and organic mercury forms. The 
mercury form influences: the movement of mercury and its compounds among the individual 
environmental components (water - soil - air), and the toxic effects of this metal and its 
compounds for living organisms1.  
 
Once mercury is released into the environment, its transformation to an organic mercury form 
(for example, methyl mercury) by means of bacteria is started2. This happens, in particular, in 
aquatic environment (in rivers, lakes, ponds, seas). Instead of quickly and safely dissolving, 
biological decomposition or another natural degradation, the accumulation of mercury and its 
compounds, especially, in living organisms, occurs. Organic mercury compounds, such as, 
(for example) methyl mercury, show an exceptionally high ability to accumulate in organisms 
and to be transported further in the food chain (Figure 2)3. Animals, as well as people, 
consuming, for example, contaminated fish (where in particular the risk of organic mercury 
compounds exists), are exposed to the undesirable effects of mercury. People and animals 
may be also exposed to these if they live in the vicinity of industrial mercury sources, because 
possibly they may breathe air with dangerous concentrations of this metal.4 
 

 

 
Figure 2: Food web and Hg 
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Health impacts of mercury 
 
 
Once mercury enters a human organism it acts as a neurotoxin, i.e., it adversely influences the 
nervous system3,5. Exposure represents a big risk in particular, for pregnant women and small 
children3,4,5,6. The exposure of a foetus to mercury during its development in mother's body, 
or a child during first years of its life, can cause mental retardation, cerebral palsy, deafness or 
blindness.3,4,5. 
 
The exposure of developing children to low mercury concentrations may also cause serious 
mental and health problems, such as delayed walking and speech, negative impacts on motor 
abilities, and learning and concentration disorders3,4,5,6. 
 
Exposure to undesirable effects of mercury differ depending on the mercury form 
(elementary, inorganic or organic) and whether exposure of the person to mercury was short 
or long-term3,4,6. Acute poisoning by inorganic mercury compounds manifests itself 
through burning in the mouth, salivation, pain in chest and stomach, kidneys dysfunction, 
collapse, and death. In the case of poisoning by organic mercury compounds, victims 
quickly show symptoms of heavy damage to the central nervous system, balance and vision 
defects, delirium, and death. Heavy poisoning may also take place through skin diffusion. In 
the case of ingestion, lethal dose is 1 g of Hg, causing death very quickly (peracute). Acute 
fatal poisoning is caused by 0.15 – 0.2 g Hg4,7, 8. 
 
Often unclear transitions exist between acute and chronic mercury poisoning. After higher, 
and possibly even a single exposure, there is what has been described as a metallic taste in 
mouth and headache, followed later by ulcers on the lips and cheeks and a rash, together with 
other more or less distinctive symptoms of acute poisoning, which may disappear within 
approximately two weeks, but they can also turn into a picture of chronic poisoning. 
 
Chronic poisoning is similar to the acute one, and does not always have the same initial 
symptoms. Gradually, mercury content in blood and urine increases. Slowly and 
inconspicuously developing nervous disorders are typical. They manifest themselves initially 
in activity of cerebral cortex, and include irritability, intolerance, concentration disability, 
headache, fatigue, forgetfulness. During further development of the poisoning, fine tremor 
occurs, especially of hands, eyelids, lips and tongue. Further, touch disorders, tingling, pains, 
and partial paralysis may appear. In severe cases, vision, hearing and balance defects may 
occur3,4,6,9.  
 
Evaluation of mercury carcinogenicity depends on its form. Methyl mercury and its 
compounds (organic mercury forms) are ranked by the International Agency for Research on 
Cancer (IARC) among possible human carcinogens (group 2B)10, whereas elementary 
mercury and its inorganic compounds are not classified as carcinogenic substances (group 
3)11.  
 
Mercury is excreted in urine, faeces, saliva and sweat. It has been found in milk of nursing 
women. Mercury excretion is very slow, and it takes several months or even years after 
exposure has ceased. 
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Selected limits for mercury  
 
Air – immissions 
 
According to the Government Decree No. 350/2002 Coll.12, laying down immission limit, 
conditions and method of monitoring, assessment, evaluation and management of air quality. 
The imission limit for mercury as laid down in item 11 of Annex 1 to this Government Decree 
(Table 1). The Government Decree No. 350/2002 Coll. was changed by the Government 
Decree No. 429/2005 Coll. and the immission limit for mercury was repealed. 
 

Table 1:  Immission limit for mercury 
Purpose of 
declaration 

Parameter / Time for 
calculation of mean 

Immission limit 
value 

Tolerance 
limit 

Date by which the limit 
must be met 

Protection of 
human health 

Arithmetic mean / Calendar 
year 

50 ng/m3 - January 1, 2010 

 
Protection of health of employees 
 
Table 2 (Hygienic limits of substances in the air at workplaces, and methods of their 
measurement and assessment, part A: Acceptable exposure limits (AEL) and the highest 
acceptable concentrations (HAC) of chemical substances in the air at workplaces) to 
Government Decree No. 178 of April 18, 200113, laying down conditions of protection of 
health of employees during work, lays down limits for mercury. 
 
Table 2: Acceptable exposure limits (AEL) and the highest acceptable concentrations (HAC) of chemical 

substances in the air at workplaces - limits for mercury  
Substance CAS number AEL (mg/m3) HAC (mg/m3) Factor for conversion to 

ppm 
Mercury 7439-97-6 0.05, i.e. 

(50 000 ng/m3) 
0.15 0.122 
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Methodology 
 
Apparatus 
 
Portable mercury analyzer Lumex RA-915+ was used for the analyses. The apparatus is based 
on atomic absorption spectrophotometry. The basic unit of the RA-915+ analyzer is designed 
for measurement of vapour concentrations in emissions, immissions, in outer, as well as inner, 
environment. Measurements of mercury concentrations may be carried out continuously or 
discontinuously (intermittently), stationary (on one place), or from a moving means of 
transport.  
 
The apparatus was used, (for example) in 2003 for measurements in the premises of Spolana, 
a.s. Neratovice, and in its surroundings. These measurements were carried out by experts from 
the Institute of Chemical Technology in Prague. The apparatus was used in various countries 
all over the world - measurement of air burden by mercury in urbanised areas: St. Petersburg, 
Russian Federation; Idrie, Slovenia; measurements of mercury in the air in the surroundings 
of chlorine chemistry plant De Nora, Italy.14 
 
Parameters of mercury analyser RA-915+: 
 
Surrounding air: 
Limit of detection for mercury vapours concentration: 2 ng/m3 

Highest measurable concentration of mercury vapours: 20 000 ng/m3 

Air flow: 20 l/min 
 
Conditions of operation: 
Ambient temperature: 1 – 40 °C 
Atmospheric pressure: 84 – 106.7 kPa 
Relative humidity: less than 95 % at 35 °C 

 

 
Figure 3: Lumex RA-915+ 
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Air pollution with mercury in the Czech Republic 
 
 
Sources emitting pollutants to the air are monitored within the framework of the so-called 
Register of Emissions and Air Pollution Sources (REZZO) on the nationwide basis. The total 
mercury emissions in the Czech Republic in 1990 - 2002 are listed in Appendix 1a. The total 
mercury emissions to air in the Czech Republic show a decreasing tendency from 7.5 tons in 
1990 to 2.8 tons in 2002. The decreasing trend in levels of mercury emissions to air is 
probably caused by a reduction of industrial production in the Czech Republic (partial or full 
closing down of chemical plants, heavy metallurgical plants, etc.). But it is also connected 
with a reduction of the number of thermal power plants and the introduction of environmental 
measures (for example, filters capturing pollutants), etc. In spite of these improvements the 
Czech Republic ranked among the twenty worst air polluters with mercury in 2002. From 40 
European states reporting emissions into the European registeri, the Czech Republic was on 
the 17th place in 2002 (Appendix 1b). 
 
Mercury emissions of the individual plants are available from the portal of the Czech 
Hydrometeorological Institute (CHMI). Only information on plants included into the 
REZZO 1 category (particularly large sources of air pollution) can be found there15. Further, 
information on mercury emissions is publicly available concerning plants that reported 
mercury emissions into the Integrated Pollution Register16. 
 
Information on air quality in various parts of the Czech Republic can be obtained from the 
Czech Hydrometeorological Institute. A list of localities where air pollution is measured can 
be found on page17. More detailed information can be found on cards of the individual 
stations - what is measured, why, when the station was established, etc. 
 
Mercury immissions are measured at certain stations in the Czech Republic only. The stations 
with values of annual average mercury concentrations in the air (2001 - 2005) are listed in 
Appendix 2. 
 

 
Air quality in Usti nad Labem - mercury 
 
The prevailing direction of air circulation is westerly and south-westerly, as proved by the 
wind rose (Appendix 3) from the CHMI station Kockov. 
 
Emissions 
 
Twenty-six particularly large sources (REZZO 1: CHMI - www.chmu.cz) and large sources 
of air pollution, together with dozens of medium and hundreds of smaller sources of air 
pollution are registered on the territory of the Usti nad Labem city and in its surroundings (the 
area of the former district). Spolchemie ranks as one of the particularly large sources of air 
pollution. Concerning 2004, REZZO 1 states the following data for sources on the territory of 
the city and in its surroundings: Cinegertika Ústí nad Labem, a.s.: 3.74 kg/year; DEKONTA, 

                                                 
i EMEP programme (Co-operative Programme for Monitoring and Evaluation of the Long-range Transmission 
of Air Pollutants in Europe). More information at: http://www.emep.int/. 
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a.s. - industrial wastes incinerator: 3.48 kg/year; Heating Plant Ústí nad Labem, a.s.: 17.83 
kg/year; PPC Trmice, a.s.: 0.206 kg/year, and Spolchemie: 55.01 kg/year. Thus, Spolchemie 
was the biggest polluter of the air of the city of Usti nad Labem city with mercury in 2004. 
 
The plants, including Spolchemie, probably measure and evaluate only mercury emissions 
from point sources (gas outlets etc.), and not mercury emissions from non-point releases, i.e., 
mercury releases which get into the environment, (for example) through ventilation or 
evaporation from contaminated surfaces and buildings. 
 
Immissions (Quality of the ambient air) 
 
Stations of the CHMI monitoring network, with values of annual average mercury 
concentrations in the air (2001 - 2004), are listed in Appendix 2.  
 
The immission situation on the territory of the city is monitored by several monitoring 
stations18. The two closest stations are No. 1012 - Usti nad Labem - city (operated by CHMI) 
and No. 1457 - Usti nad Labem - KHS (Regional Public Health Station) Pasteurova (operated 
by the National Institute of Public Health). 
 
Monitoring of mercury immission concentrations is carried out at the station No. 1012 - Usti 
nad Labem - city. The measurement at this station was started in 1998, but was only testing 
measurements during that year. The results of measurements at the station Usti nad Labem - 
city in 1999 - 2004 are listed in Appendix 4. 
 
It clearly follows from the available results from the CHMI station Usti nad Labem - city, 
concerning 2000 - 2004, that high mercury concentrations in the air were regularly recorded 
in the half-hour average values. In 2000 and 2001, the measured half-hour mercury 
concentrations in the air reached 140 ng/m3 and more. In 2002, the highest half-hour values 
were 236 ng/m3 and 262 ng/m3, and the highest half-hour level of 260 ng/m3 was recorded in 
2003. 
 
In 2005, the AIM (Automated Immission Monitoring) station No. 1012 had to be moved ca 
200 metres. At the new place, it continues measurements as a new station designated 
UULMA 19. Results of measurements of the UULMA station (24-hour average) in 2005 - 2006 
(January - June) are given in Appendix 4. In 2005, the maximum 24-hour value of 9.4 ng/m3 

was recorded, and in 2006 the maximum 24-hour value of 32.3 ng/m3 was found. 
 
Mercury measurement on the border of the city and Spolchemie is carried out by the 
Municipal Authority of the city of Usti nad Labem itself. Measurements have been carried out 
by the OPSIS apparatus since 1993. The OPSIS apparatus is located in the centre of the city 
on the Public Health Institute building. Its limit of detection for mercury vapors is 40 ng/m3 20. 
According to information provided by the Municipal Authority, Department of Emergency 
Situations, the OPSIS apparatus does not meet the requirements laid down by the Clean Air 
Act on a method of measurement of harmful substances concentrations21. 
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Air quality in the surroundings of Neratovice 
 
The prevailing direction of air circulation in the surroundings of Spolana was westerly and 
south-westerly, as proved by the wind rose (Appendix 5) from the CHMI station Tuha� . 
 
Emissions 
 
Thirty one  particularly large sources of air pollution (REZZO 1: CHMI - www.chmu.cz) are 
registered on the territory of the former district of Melnik. Spolana ranks as one of the 
particularly large sources of air pollution. From these 31 sources the following plants reported 
emissions of mercury and its compounds according to REZZO 1 in 2004: � eská rafinérská, 
a.s., Refinery Kralupy: 0.434 kg; � EZ a.s. - Power Station Melnik: 39.3681 kg; Energotrans 
a.s. - Power Station Melnik I: 8.381 kg; Kau� uk, a.s.: 4.087 kg; Spolana, a.s.: 153.828 kg. 
Thus, Spolana was the biggest polluter of air with mercury in the former district of Melnik in 
2004. 
 
The plants, including Spolana, probably measure and evaluate only mercury emissions from 
point sources (gas outlets etc.), and not mercury emissions into the environment, for example, 
through ventilation or evaporation from contaminated surfaces and buildings. 
 
Immissions (Quality of the ambient air) 
 
The immissions in the surroundings of Spolana are not monitored by any monitoring station 
operated by the Czech Hydrometeorological Institute22. 
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Mercury measurement in the surroundings and in the 
premises of Spolek pro chemickou a hutni vyrobu, a.s.  
Usti nad Labem 
 
 
Spolek pro chemickou a hutni vyrobu, a.s. Usti nad Labem (Spolchemie) 
 
The premises and the surroundings of Spolchemie are located in the Czech Republic on the 
territory of the Ústí Region (Appendix 6) close to the centre of the city of Ústí nad Labem 
(Appendix 7) in the valley near the estuary of the river Bílina into Elbe. The plant is located 
on the territory of 52 hectares. 
 
Measurement of mercury concentrations in the ambient air, carried out on 
June 23 and 26, 2006 
 
Measurement places and results 
 
Measurements in the surroundings of the Spolchemie premises were carried out on June 23, 
2006 between 12:00 and 14:00, and on June 26, 2006 between 8:45 and 11:30. Measurements 
in the Spolchemie premises were carried out on June 26, 2006 between 9:40 and 10:20. 
Measurements were also carried out in the centre of the city of Usti nad Labem on the Peace 
Square.  
 
Weather 
 
Information on weather in the city of Usti nad Labem originates from Czech 
Hydrometeorological Institute observatories Usti nad Labem - Va� ov (relative air humidity) 
and Usti nad Labem - Ko� kov (temperature, wind speed and direction). 
 
June 23, 2006 (12:00 – 15:00 o'clock): north - northeast wind direction, wind speed:  2.2 - 4.4 
m/s), min. - max. air temperature: 19.1 – 21.1° C); relative air humidity: 45% - 62%, without 
precipitation, half covered sky to overcast.  
 
June 26, 2006 (09:00 - 11:00 o'clock) – southwest wind direction prevailed, wind speed:  
4.7 – 7.8 m/s), min. - max. temperature: 22.4 – 26° C); relative air humidity: 43% - 73%, 
without precipitation, clear to half covered sky 
 
The highest measured mercury concentrations in the Spolchemie premises and their 
surroundings are given in Appendix 8. 
 
Results of measurements in the premises of Spolchemie 
 
In the premises of Spolchemie we carried out measurements in the area of buildings 
belonging to the Electrolysis operation on June 26, 2006 (Figure 4). In total, 3 measurements 
were carried out in the Spolchemie premises. At first, a measurement lasting 20 minutes was 
carried out around the production units belonging to the Operation Electrolysis, and two 
measurements (each lasting 5 minutes) in the selected places where increased mercury 
concentrations were found during the first measurements (see below). 
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The measured mercury concentrations in the Spolchemie premises were in the range from 
11 ng/m3 to 9,631 ng/m3 (the mean value for the period of 20 minutes was 970 ng/m3). During 
the first measurement, 2 locations with increased mercury concentrations were found: the first 
at the corner of building No. 3736 in front of the NaOH storage tank. The second was found 
in the surroundings of the waste water demercurisation unit (in the area of the waste water 
transportation bridges) (Figure 4). 
 
At both locations measurements lasting 5 minutes were taken.  The mercury concentrations 
were in the range from 127 ng/m3 to 5,333 ng/m3 (the mean value for the period of 5 minutes 
was 1,493 ng/m3) at the corner of the building No. 3736 in front of the NaOH storage tank. In 
the second place in the surroundings of the waste water demercurisation unit (transport 
bridges of waste water) the mercury concentrations were in the range from 912 ng/m3 to 7,816 
ng/m3 (the mean value for the period of 5 minutes was 3,145 ng/m3). 
 

 

  concentration > 9 000 ng/m3,  concentration > 5 000 ng/m3, 

 concentration > 3 500 ng/m3,  concentration > 2 000 ng/m3,  
 concentration > 1 000 ng/m3,  concentration 400 - 600 ng/m3, 

 concentration 70 - > 300 ng/m3 

Figure 4: Found mercury concentrations in the surroundings of buildings of the Electrolysis technology in 
Spolchemie (Source: Spolchemie, application for an integrated permit for a set of equipment for 

production of alkaline lyes, chlorine, and hydrochloric acid, 2006) 
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Results of measurements in the surroundings of Spolchemie 
 
Measurements in the surroundings of the Spolchemie premises were carried out in the 
following streets: in the north, Okru�ní and Solvayova, in the northeast, Kekulova, in the 
south, Revolu� ní street, in the west, Klíšská, Panská and U Chemi� ky streets. These streets 
are around the boundaries of the Spolchemie premises (Appendix 9). Measurements were 
carried out on two different days - June 23, 2006, and June 26, 2006. The measurements 
around the whole premises were carried out firstly from a slowly moving car (identification of 
places with the highest concentrations), and, subsequently in selected places where increased 
mercury concentrations in the air were found. 
On both days, the highest mercury concentrations were recorded in Solvayova street 
(Appendix 8) above the Operation Electrolysis (Figure 5). Increased concentrations were 
measured at the corner of Okru�ní and Solvayova streets (Appendix 8) where the Operation 
Caustic Lyes is located (Figure 5). In the Operation Caustic Lyes the alkaline hydroxides with 
the mercury content are treated.  
 

 
Figure 5: Places where the highest mercury concentrations in the air were found in the vicinity of the 

Spolchemie premises (yellow points) 
 
The value of 412 ng/m3, recorded on June 23, 2006 in Solvayova street exceeded the limit of 
300 ng/m3, i.e., the value of protective mercury concentration in the air set by EPA in the 
USA23. It is also twice as high as the minimum risk concentration of chronic exposure set by 
ATSDR, namely 200 ng/m3. However, it would be more suitable to compare the second 
mentioned limit with a more long-term average, which we do not have at our disposal for the 
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Solvayova street. In the Czech Republic, similar limits for more short-term mercury 
concentrations in the air are not laid down (see the chapter “Selected limits for mercury“). 
 
If we compared the values found with results of a recent NRDC measurement in the 
surroundings of chemical plants in the USA, then Spolchemie would be between the third and 
fourth worst plant from the six monitored localities (Occidental Chemical, New Castle, and 
PPG Industries in Lake Charles)24.   
 
 
Conclusion - Spolchemie 
 
 
Immission monitoring carried out by the CHMI AIM station Usti nad Labem - city, has 
recorded high mercury concentrations in the air of the city of Usti nad Labem in the past. 
Although during the period of monitoring the now cancelled limit for mercury (50 
ng/m3/calendar year) was never exceeded, it is alarming that high mercury concentrations in 
the air of the city of Usti nad Labem have been regularly found at some periods of the year 
(Appendix 4). 
 
The Arnika Association also measured mercury concentrations in the outer air in Spolchemie 
premises and its close vicinity. Despite the highest found values of mercury concentrations in 
the air in the Spolchemie premises being within the limit for working environment set by the 
Czech legislation at 50 000 ng/m3. It is clear that Spolchemie is responsible for increased 
mercury concentrations in the air in its close vicinity. Measurements were not carried out 
inside buildings where people work making it difficult to assess whether concentrations for 
the working environment are below the set limit there. 
 
The mercury concentrations found in certain areas outside the Spolchemie premises - 
especially in Solvayova street and at the corner of Okru�ní and Solvayova streets - exceeded 
the values of tens and hundreds ng/m3. In certain parts of Solvayova street, mercury 
concentrations in the air were in the range from the limit of detection (2 ng/m3) up to the 
highest found out value of 412 ng/m3 (Appendix 8). These high concentrations in the area 
outside the Spolchemie premises were always found in the area of the Spolchemie amalgam 
electrolysis, whereas low mercury concentrations were found in the areas located farther from 
the electrolysis production units (for example, Revolu� ní and Tovární streets and Peace 
Square) (Appendix 8). 
 
If such high concentrations as those recorded in the Solvayova street occurred for a longer 
part of the calendar year, they could very well have exceeded the mercury immission limit, 
(not valid today), set by the Czech legislation to be 50 ng/m3 as the average value for a 
calendar year. If monitoring was conducted in correctly selected places in the surroundings of 
Spolchemie premises, it could well reveal exceedences of this limit. However, no monitoring 
place exists in the area closely adjoining the chemical plant premises in the vicinity of 
technologies using mercury (for example, in the Solvayova street) nowadays. Thus, increased 
mercury concentrations in the air represent an undetected risk for health of the inhabitants of 
the city of Usti nad Labem, who live and work in the vicinity of this chlorine chemistry plant. 
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Mercury measurements in the surroundings of 
Spolana, a.s. Neratovice 
 
 
Spolana, a.s. Neratovice 
 
The premises and the surroundings of Spolana are located in the Czech Republic on the 
territory of the Stredocesky Region at the both sides of river Elbe. The plant is located north 
from capital city Prague closed Neratovice city (Appendix 6). 
 
 
Measurement of mercury concentrations in the ambient air, carried out on 
June 22 and 26, 2006 
 
Measurement places and results 
 
Measurements in the surroundings of the Spolana were carried out on June 22, 2006 between 
11:20 and 15:30, and June 26, 2006 between 13:45 and 15:25.  
 
Whereas we were not allowed to measure inside the factory there are results of measurement 
from the year 2003 when measurements were carried out by professor Suchanek from the 
Institute of Chemical Technology, Prague. The results of the air measurement are in the 
Appendix 10. The same machine Lumex RA-915+ was used. 
 
Weather 
 
Information on weather in the city of Usti nad Labem originates from Czech 
Hydrometeorological Institute observatories Tuha� . 
 
June 22, 2006: south-west wind direction, wind speed:  1.0 - 2.0 m/s), min. - max. air 
temperature: 21.3 – 27.1° C) 
 
The highest measured mercury concentrations in the Spolana surroundings are given in 
Appendix 12. 
 
Results of measurements in the surroundings of Spolana 
 
Measurements in the surroundings of Spolana premises, on the left bank of Elbe (on the same 
bank where Spolana production facilities and old environmental burdens are located) were 
carried out in the following streets: Práce, Jedová, U Luk, Berty Pirun� íkové, Nádra�ní, Ke 
Spolan�  and Spojovací (Appendix 11). Measurements were carried out on two different days - 
June 22, 2006, and June 26, 2006. Measurements around the whole premises were carried out, 
at first, from a slowly moving car and on foot (identification of places with the highest 
concentrations), and, subsequently, at selected places where increased mercury concentrations 
in the air were found. 
 
High mercury concentration was found at the railway crossing between Neratovice and Libiš 
(Appendix 12 and Figure 6). High mercury concentrations in the air there are probably caused 
by contamination - most likely of soil at this locality. Contamination could take place, for 
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example, through the release of mercury or its compounds from a freight car transporting 
them, through mercury spill, or through another unknown impact / way. 
 

 

Figure 6: The highest concentration closed to the Neratovice city centre 
 
 
High mercury concentrations were found on the opposite bank of the Elbe, where production 
buildings, stores, administration buildings, pilot plants, laboratories, social buildings, stores 
and buildings of external companies are located (Appendix 11 and Figure 7). 
 
The higher mercury concentrations on the river bank - than where the Spolana operations - are 
located were measured at two places. The first one was taken opposite the building B1290 
(building, where production of chlorinated lime is situated). The second one was taken in the 
surroundings of the cooling tower (Figure 7). 
 
The higher concentrations of mercury are caused because of the old amalgam electrolysis with 
the soil and buildings contaminated by more then 250 tonnes of mercury. The second is 
probably caused by the current amalgam electrolysis. The concentration is lower because the 
operation is located more inside of the Spolana´s property (further from the river bank). 
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Figure 7: The highest concentration on the 2nd river bank than Spolana is located 

 
 
The value of 483.78 ng/m3 recorded on June 22, 2006, and the value of 1,441.63 ng/m3 on 
June 26, 2006 on the railway crossing, the value of 919.65 ng/m3 found on June 22, 2006 on 
the right bank of the Elbe (opposite the bank where the main Spolana facilities are located), 
and the values of 989.18 ng/m3 and 775.11  ng/m3 found on June 22, 2006 on the right bank 
of the Elbe (ca opposite the building B1290, where production of chlorinated lime is 
situated25), exceeded the limit of 300 ng/m3, i.e., the value of protective mercury 
concentration in the air set by EPA in the USA26. It is also several times as high as the 
minimum risk concentration of chronic exposure set by ATSDR, namely 200 ng/m3. 
However, it would be more suitable to compare the second mentioned limit with a more 
long-term average, which is not available for the surroundings of Spolana. In the Czech 
Republic, similar limits for more short-term mercury concentrations in the air are not laid 
down (see the chapter “Selected limits for mercury“). 
 
If we compared the recorded values with the results of a recent NRDC measurement in the 
surroundings of chemical plants in the USA, then Spolana would be between the second and 
third worst plant from six monitored localities (Olin Corporation, Charleston Tennessee, and 
Occidental Chemical, New Castle)27.   
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Conclusion - Spolana 
 
 
The mercury concentrations recorded in certain areas outside the Spolana premises exceeded 
the values of tens, hundreds, and even a thousand ng/m3. In certain areas around Spolana, 
mercury concentrations in the air were in the range from the limit of detection (2 ng/m3) up to 
a value of 1,441.63 ng/m3 (the railway crossing between Neratovice and Libiš) and 989.18 
ng/m3 (on the opposite bank of the Elbe to where the Spolana production facilities and old 
environmental burdens are located, and a landfill where Spolana deposits wastes containing 
mercury (Figure 7). These high concentrations were always found in the area outside the 
Spolana premises, namely on the railway crossing between Neratovice and Libiš and at the 
Spolana old and new amalgam electrolysis. Low mercury concentrations were found in the 
areas located farther from the old and new electrolysis production units (for example, Ke 
Spolan� , Jedová, and Práce streets) (Appendix 12). 
 
If such high concentrations found on the railway crossing and on the opposite bank from 
Spolana occurred for a longer period during the calendar year, they could exceed the mercury 
immission limit no longer valid, but once set by Czech legislation at 50 ng/m3 as the average 
value for a calendar year. If a monitoring place was located at correctly selected places in the 
surroundings of Spolana premises, it could well reveal exceedences of the originally set limit. 
However, no monitoring place exists in the surroundings of the chemical plant premises 
nowadays. Thus, increased mercury concentrations in the air represent an undetected risk for 
health of the inhabitants who live and work in the vicinity of this chlorine chemistry plant. 
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Recommendations 
 
 
The Arnika Association believes that not only the state administration and self-government 
bodies, but also Spolchemie and Spolana themselves, should take several steps in order to 
protect human health and the environment from this dangerous poison: 
 
 

1. Both chemical plants should replace the amalgam electrolysis with the best available 
technology (BAT) in the shortest possible term, at the latest by 2009.  
 
2. Both chemical plants should clean their premises and their surroundings of not only 
mercury, but also from other hazardous substances present in their premises and their 
surroundings as a consequence of previous, as well as current, production methods. 
 
3. Both chemical plants, together with corresponding scientific institutions and local 
self-governments, should carry out consistent and long-term monitoring of mercury 
concentrations in the air in their premises and in their surroundings (directly in the close 
surroundings of the premises, and, in the case of Spolchemie, in the centre of the city of 
Ústí nad Labem, and in the case of Spolana in the adjacent villages and in the centre of 
Neratovice). Results of the monitoring should be made publicly available. At the end of 
each calendar year, a summary evaluation report should be prepared, which should be also 
publicly available. 
 
4. Both chemical plants, together with corresponding scientific institutions and local 
self-governments, should monitor the state of health of their employees. Further, there 
should be a monitoring of people, and, especially children and pregnant women, who live 
and work in the surroundings of the chemical plants, especially in the areas where 
increased mercury concentrations will be found. All results of the monitoring (of 
employees, as well as of inhabitants) should be publicly available. 
 
5. Each year, both chemical plants should inform the public and state administration and 
self-government bodies on the amount of mercury they bought and for what reasons. 
Further, they should continue to provide information on the amounts of mercury they 
release through emissions to air, water, products and wastes. Spolana should provide how 
much mercury they dispose of via waste. These reports should be publicly available. 
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Abbreviations 
 
ATSDR – Agency for Toxic Substances and Disease Registry 
No. – number 
CHMI (� HMÚ) – Czech Hydrometeorological Institute 
CR – Czech Republic 
EPA – Environmental Protection Agency 
Hg – hydrargyrum = mercury 
IARC - International Agency for Research on Cancer 
IPCS - International Programme on Chemical Safety 
NaOH – sodium hydroxide 
NPK-K  - the highest permissible concentration  
NRDC - Natural Resources Defense Council 
Fig - figure 
PEL - permissible exposure limit 
PVC – polyvinylchloride  
REZZO - Register of Emissions and Air Pollution Sources 
REZZO 1 – Register of Emissions and Air Pollution Sources - particularly large sources of air 
pollution 
Coll. - Collection 
SZÚ – National Institute of Public Health 
US – United States of America  
 
g - gram 
ha – hectare 
kPa – kilopascal  
l - litre 
m3 – cubic meter 
min. - minute 
ng – nanogram (= 1x10-9 kg) 
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ENVIRONMENTAL ASSOCIATION ARNIKA 
 
 
The mission of the Arnika Association is the improvement of the state of the environment, its 
protection from pollution, the protection and restoration of natural values on the territory of 
the Czech Republic, also in the European context. Arnika is a citizens association, active 
nationwide. It was established in 2001. The Arnika Association is engaged in protection of 
wetlands and watercourses, pollution of the environment with toxic substances and wastes, 
and support of the public in decision-making concerning the environment. 

 
 http://arnika.org 

 
 Toxics and Waste Programme 

 
The purpose of the Toxics Free Future campaign (http://www.bezjedu.arnika.org/), which is 
the main campaign of the Arnika Association - Toxics and Waste Programme, is to reduce 
presence of toxic substances in the environment. Arnika wants to push through sufficiently 
strict new chemical policy of the European Union (REACH), consistent implementation 
plan of the Stockholm Convention, and reduction of releases of so-called persistent organic 
pollutants in the Czech Republic. Another aim is free access to information on toxic 
substances, for example, via the Integrated Pollution Register.  
  
In addition to global aims, the campaign works at concrete problems of environmental 
pollution with toxic substances - for example, from landfills and waste incinerators.  
 
The Toxics Free Future campaign was started in April 2001, and, thanks to 9,320 signatures 
under its petition, the Integrated Pollution Register was put into operation and the Stockholm 
Convention on Persistent Organic Pollutants was ratified by the Czech Republic. Nowadays, 
Arnika actively participates in preparations of so-called National Implementation Plan of this 
Convention. It also pushed through a more thorough monitoring of pollution in the 
surroundings of Spolana Neratovice with toxic substances.  
 
Arnika supports the introduction of recycled paper into companies, schools and other state 
institutions; the increase of waste recycling, and the introduction of substitutes to PVC in 
food industry and health care. We also encourage environmentally friendly technologies, for 
example replacement of amalgam electrolysis in Spolana Neratovice 
(http://bezjedu.arnika.org/horka-mista/spolana/) and Spolchemie Ústí nad Labem 
(http://bezjedu.arnika.org/horka-mista/ustinadlabem/) with a process which does not use 
mercury. 

 

                                          
 

http://www.arnika.org/toxickelatky.shtml  


