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Summary

The purpose of taking measurements of mercury concentrations air thiethe premises of
Spolek pro chemickou a hutni vyrobu, a.s. Usti nad Labem (hereinafter Sp@gland 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 26y 2066,
Arnika Association was for the preliminary mapping of mercumdbén in the premises and
surroundings of Spolchemie and Spolana. The measurements concern only tobengaofi

mercury concentrations in the air. An automatic mercury analyzenex RA-915+) was

used for the measurement of mercury concentrations.

After mercury is released into the environment from its sgutads capable of travelling long
distances, or contaminating the environment at the surroundingssofiitse. It damages soill,
lakes, rivers and ponds, entering the food chain where it endangers animals and people.

People can be exposed to the undesirable effects of mercury ifctimsyme foodstuff
containing it (for example, fresh-water and sea fish). Meraurfysh cannot be avoided by
cutting off a part of the fish, or not-consuming a specific part, because mexcomntained in
all body parts of fish. People are also exposed to high concentratitmsc mercury if they
breathe the air in the vicinity of natural sources of this Zeaetal (for example volcanoes)
and if they live in the vicinity of its industrial sources (Bample, in the surroundings of
chemical plants, steel works, coal power plants, etc.).

High mercury concentrations or long-term exposure to lower doseg cau®us health

problems. In the case of adults, it causes disorders of centvausesystem, which manifest
themselves through loss of fine motor activity, vision defects,dretimgling in the limbs, or

amnesia. Mercury also influences fertility and blood pressure. Soieatists and doctors
rank mercury among substances which may be carcinogenic for p&bgieury has also

teratogenic effects, i.e., it adversely influences the foetape€ially its nervous system)
during its development in the mother's body.

The measurements taken of mercury concentrations in the amledvihat the chlorine
chemistry plants Spolchemie and Spolana are in certain cases, dgpendweather, air
circulation and level of mercury releases from the facilisesl their old environmental
burdens, responsible for increased mercury concentrations in their surroundings.

At the time of the measurement, mercury concentrations iaiceteas outside the premises
of Spolchemie (in particular, in Solvayova street), greatly edee the set value of ngimin
certain parts of this street, concentrations in the air vmetleel range from the detection limit
(2 ng/m?) up to the highest recorded value of 412 rig/im

The technology of amalgam electrolysis, using mercury during inbland alkaline lyes
manufacturing, is responsible for increased mercury concentratiorthe air around
Spolchemie. The Arnika Association carried out measurements einsiihroundings of
electrolysis production units. Although the highest recorded mercurgctaton in the air
(9 631 ng/m) did not exceed the valid limit for working environment (50 000 Ap/ii
nevertheless proves that this technology is a mercury source.utdeests inside the
technology of amalgam electrolysis (i.e., directly in the builgfogexample, in a hall of the
mercury cells) were not carried out.



At the time of the measurement, mercury concentrations iaiceteas outside the premises
of Spolana (especially, on the opposite bank where the premises of landfill managethe
company are located) reached a value of more than a 1000Mdémcury concentrations in
the air in certain areas outside the premises were inige @f the detection limit (2 ngfn

up to a high of 989.18 ngfinHigh mercury concentrations were also found at the railway
crossing between Neratovice and Libi§ where concentrations reached 1,441%3 ng/m

The current technology of amalgam electrolysis, using megmuring chlorine and alkaline
lyes manufacturing, and the shut down operation of old amalgartrobjsis, (nowadays
considered to be an old environmental burden), are responsible for thaesatcm@ercury
concentrations in the air surroundings of Spolana. The Arnika Associit not carry out
measurements in the surroundings of electrolysis production units, ctfydinethe buildings

where the amalgam electrolysis is located and employees work beca8geld@a managing
director refused our request for measurement inside the premises.

If such high concentrations occurred for an extended period during #redaalyear, these
concentrations would exceed the mercury emission limit, (not vajidnaore), set by the
Czech legislation as 50 nginas the average value for a calendar year. If monitoring
equipment were located at specific locations of the surroundingeeoSpolchemie and
Spolana premises, it is highly likely that this limit would beceeded. However, no
monitoring place exists in the vicinity of technologies usingcumsgr at both Spolana and
Spolchemie e.g., in the Solvayova street in the surroundings of SpolcHdmg increased
mercury concentrations in the air represent an undetected risledtth of the inhabitants
living and working in the vicinity of these chlorine chemistry plants.

However, it is very simple to prevent air pollution with mercuryhe teplacement of the
current production process, i.e., amalgam electrolysis regardethea worst possible
production process according to the reference document in the dtdérrabnufacturing

industry, with another production process, so-called best availabledlegy (BAT). Several
such technologies may be chosen the most popular being membrane tpchaotb

diaphragm technology.

Spolchemie and Spolana should both replace amalgam electrolysisheitiest available
technology within the shortest possible time - by 2009 at thed.|&eplacement with the best
available technology is the biggest step forward, but the Arnikacleson believes that
before it takes place, the state administration and self-governaugmbrities as well as
Spolchemie and Spolana owners, should take several steps focusing motédotion 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 surroumdingsly of
mercury, but also from other hazardous substances present as a enosexfyprevious,
as well as current, production processes.

2. Both chemical plants, together with corresponding scientific utistits and local
self-governments, should carry out consistent and long-term monitoringeocfury
concentrations in the air in the close surroundings of the premisehe lcase of
Spolchemie, this should include the centre of the city of Usti nadnb,aled in the case
of Spolana in the adjacent villages and the centre of NeratoviesultR of the



monitoring should be publicly available and at the end of each calgadg a summary
evaluation report should be prepared and made publicly available.

3. Both chemical plants, together with corresponding scientific utistits and local
self-governments, should monitor the state of the health of their gegsloFurther, there
should be monitoring of people, especially, children and pregnant womeng lwvi

working in the surroundings of the chemical plants, especially én dleas where
increased mercury concentrations have been found. All results ahdhéoring (of

employees, as well as of inhabitants) should be publicly available.

4. Each year, both chemical plants should inform the public and stateistdation and
self-government bodies of the amounts of mercury they purchasedrantdbreasons.
Further, they should continue to provide information on the amount of meroeyy t
release through emissions to air, water, products and wastes. Sgudaich provide how
much mercury they dispose via waste. These reports should be publicly available.



General information

Mercury

Mercury, as one of the most important harmful substances seymify contaminates the
environment. It is present in many natural materials and compooiebtssphere, as well as
in processed raw materials, products, and wastes. Its movemetttospliere, atmosphere
and hydrosphere is influenced not only by natural processes, butyalsonan 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 htitute of Technology)

Sources of mercury releases into the atmosphere are both raatdribom human activity.
The natural sources include wind erosion, sea aerosols, river denudatiorweathering,
volatilisation of metal mercury from deposit accumulations, natuadér, volcanic activity,
forest fires, etc. Other sources of mercury releasesttaechemical industry - electrolytic
manufacturing of chlorine and alkaline lyes, production of other organd inorganic
mercury compounds, treatment of wastes from organic synthesisenatrs of toxic wastes
containing mercury; cement manufacturing (cement works); sewigige (waste water
treatment plants) and waste waters (from all industrialosectvhere mercury or its
compounds are used in the production process); electrical industry -actamimig of dry
batteries, amalgams, mercury discharge tubes, mercury lamps, pawtenes, regulators,
mercury thermometers; pharmaceutical industry - diuretics, eptits, dermatologics, dental
amalgam; textile industry; manufacturing of detonators, manufagtwf pesticides and
preparations for seed treatment (phenylmercury chloride), maaufartof catalysers,



pigments, paints - mercury is usually contained there as an detibh@nd fungicidal
additive, etc.; the burning of fossil fuels.

The main mercury forms are: elementary mercury, inorganic agahizc mercury forms. The
mercury form influences: the movement of mercury and its compamdsg the individual
environmental components (water - soil - air), and the toxicctsffef this metal and its
compounds for living organisrhs

Once mercury is released into the environment, its transforntat@m organic mercury form
(for example, methyl mercury) by means of bacteria isesfa This happens, in particular, in
aquatic environment (in rivers, lakes, ponds, seas). Instead of quitklyadely dissolving,
biological decomposition or another natural degradation, the accumulaticeraimnand its
compounds, especially, in living organisms, occurs. Organic mercury compauutisas,
(for example) methyl mercury, show an exceptionally high akiitgccumulate in organisms
and to be transported further in the food chain (Figufe R)imals, as well as people,
consuming, for example, contaminated fish (where in particularigkeof organic mercury
compounds exists), are exposed to the undesirable effects of mdPewmple and animals
may be also exposed to these if they live in the vicinity of im@ishercury sources, because
possibly they may breathe air with dangerous concentrations of this’metal.

Figure 2: Food web and Hg



Health impacts of mercury

Once mercury enters a human organism it acts as a neurotoxim adversely influences the
nervous systefiT. Exposure represents a big risk in particular, for pregnant wame small
childrer*>® The exposure of a foetus to mercury during its development in nsoktuety,
or a child during first years of its life, can cause mental retardatoabral palsy, deafness or
blindness**

The exposure of developing children to low mercury concentratioysatsa cause serious
mental and health problems, such as delayed walking and speech,segptets on motor
abilities, and learning and concentration disortfets

Exposure to undesirable effects of mercury differ depending on teeuny form
(elementary, inorganic or organic) and whether exposure of thenptrsmercury was short
or long-term*® Acute poisoning by inorganic mercury compoundsmanifests itself
through burning in the mouth, salivation, pain in chest and stomach, kidgsfysction,
collapse, and death. In the case of poisoningoiganic mercury compounds victims
quickly show symptoms of heavy damage to the central nervous systéamce and vision
defects, delirium, and death. Heavy poisoning may also take thiaozegh skin diffusion. In
the case of ingestion, lethal dose is 1 g of Hg, causing death vektyg{peracute). Acute
fatal poisoning is caused by 0.15 — 0.2 §"H{

Often unclear transitions exist between acute and chronic mepoisgning. After higher,

and possibly even a single exposure, there is what has beerbegsxtsia metallic taste in
mouth and headache, followed later by ulcers on the lips and cheeksaaig tngether with

other more or less distinctive symptoms of acute poisoning, which 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 sarak init
symptoms. Gradually, mercury content in blood and urine increases.lySland
inconspicuously developing nervous disorders are typical. They mathiéesselves initially

in activity of cerebral cortex, and include irritability, intoleca, concentration disability,
headache, fatigue, forgetfulness. During further development of the pwsdime tremor
occurs, especially of hands, eyelids, lips and tongue. Further, taaridetis, tingling, pains,
and gar(;[ig;ll paralysis may appear. In severe cases, vision, h@adnbalance defects may
occur™>”,

Evaluation of mercury carcinogenicity depends on its form. Methgrcury and its
compounds (organic mercury forms) are ranked by the Internathgeaicy for Research on
Cancer (IARC) among possible human carcinogens (groug’2Bhereas elementary
mflrcury and its inorganic compounds are not classified as carcinog@rstances (group
3).

Mercury is excreted in urine, faeces, saliva and sweat. Ibéas found in milk of nursing

women. Mercury excretion is very slow, and it takes several msoot even years after
exposure has ceased.
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Selected limits for mercury
Air — immissions

According to the Government Decree No. 350/2002 Bplaying down immission limit,
conditions and method of monitoring, assessment, evaluation and manageaiequaefity.
The imission limit for mercury as laid down in item 11 of Annex 1 to this Governmeme®e
(Table 1). The Government Decree No. 350/2002 Coll. was changed byottlen@ent
Decree No. 429/2005 Coll. and the immission limit for mercury was repealed.

Table 1. Immission limit for mercury

Purpose of Parameter / Time for | Immission limit | Tolerance| Date by which the limit

declaration calculation of mean value limit must be met
Protection of Arithmetic mean / Calend 50 ng/nd® - January 1, 2010
human health eal

Protection of health of employees

Table 2 (Hygienic limits of substances in the air at workplaeesl methods of their
measurement and assessment, part A: Acceptable exposure (l&it) and the highest
acceptable concentrations (HAC) of chemical substances in ithat avorkplaces) to
Government Decree No. 178 of April 18, 2691aying down conditions of protection of
health of employees during work, lays down limits for mercury.

Table 2: Acceptable exposure limits (AEL) and the ighest acceptable concentrations (HAC) of chemical
substances in the air at workplaces - limits for meur

Substance CAS number AEL (mg/m?) HAC (mg/m®) Factor for conversion to
ppm
Mercury 7439-97-6 0.05, i.e. 0.15 0.122
(50 000 ng/m)
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Methodology

Apparatus

Portable mercury analyzer Lumex RA-915+ was used for the asallfise apparatus is based
on atomic absorption spectrophotometry. The basic unit of the RA-915+anaydesigned
for measurement of vapour concentrations in emissions, immissions, in outel, a&sinmeer,
environment. Measurements of mercury concentrations may beccaut continuously or
discontinuously (intermittently), stationary (on one place), or froomaing means of
transport.

The apparatus was used, (for example) in 2003 for measurementgpnertiises of Spolana,
a.s. Neratovice, and in its surroundings. These measurements were carriedxpérts/from
the Institute of Chemical Technology in Prague. The apparatusiseasin various countries
all over the world - measurement of air burden by mercury imised areas: St. Petersburg,
Russian Federation; Idrie, Slovenia; measurements of mercting iair in the surroundings
of chlorine chemistry plant De Nora, Itafy.

Parameters of mercury analyser RA-915+:

Surrounding air:

Limit of detection for mercury vapours concentration: 2 rig/m
Highest measurable concentration of mercury vapours: 20 006 ng/m
Air flow: 20 I/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 theewsork of the so-called
Register of Emissions and Air Pollution Sources (REZZO) on thenveide basis. The total
mercury emissions in the Czech Republic in 1990 - 2002 are listed endppla. The total
mercury emissions to air in the Czech Republic show a decrdasidgncy from 7.5 tons in
1990 to 2.8 tons in 2002. The decreasing trend in levels of mercury @midsi air is
probably caused by a reduction of industrial production in the CzealbRepartial or full
closing down of chemical plants, heavy metallurgical plants). éat it is also connected
with a reduction of the number of thermal power plants and the introdwdtemvironmental
measures (for example, filters capturing pollutants), etcpite f these improvements the
Czech Republic ranked among the twenty worst air polluters witbumein 2002. From 40
European states reporting emissions into the European registeCzech Republic was on
the 17" place in 2002 (Appendix 1b).

Mercury emissions of the individual plants are available from thealpof the Czech
Hydrometeorological Institute (CHMI). Only information on plantxluded into the
REZZO 1 category (particularly large sources of air pollutiam) e found thefé Further,
information on mercury emissions is publicly available concernirantgl that reported
mercury emissions into the Integrated Pollution Redfster

Information on air quality in various parts of the Czech Republicbeanbtained from the
Czech Hydrometeorological Institute. A list of localities whair pollution is measured can
be found on padé 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 taehdepublic only. The stations
with values of annual average mercury concentrations in the air (22005) are listed in
Appendix 2.

Air quality in Usti nad Labem - mercury

The prevailing direction of air circulation is westerly and souésterly, as proved by the
wind rose (Appendix 3) from the CHMI station Kockov.

Emissions

Twenty-six particularly large sources (REZZO 1: CHMikww.chmu.c2 and large sources
of air pollution, together with dozens of medium and hundreds of smallecesoof air
pollution are registered on the territory of the Usti nad Labiéyrand in its surroundings (the
area of the former district). Spolchemie ranks as one of theyarty large sources of air
pollution. Concerning 2004, REZZO 1 states the following data for soarcéd®e territory of
the city and in its surroundings: Cinegertika Usti nad Labem, a.s.k@lydar; DEKONTA,

I EMEP programme (Co-operative Programme for Momitpand Evaluation of the Long-range Transmission
of Air Pollutants in Europe). More information attp://www.emep.int/.
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a.s. - industrial wastes incinerator: 3.48 kg/year; Heating Rlatitnad Labem, a.s.: 17.83
kg/year; PPC Trmice, a.s.: 0.206 kg/year, and Spolchemie: 55.01 kgiyest. Spolchemie
was the biggest polluter of the air of the city of Usti nad Labem city wattuny in 2004.

The plants, including Spolchemie, probably measure and evaluate ordyrynemissions
from point sources (gas outlets etc.), and not mercury emissionénofpoint releases, i.e.,
mercury releases which get into the environment, (for exampleudh ventilation or
evaporation from contaminated surfaces and buildings.

Immissions (Quality of the ambient air)

Stations of the CHMI monitoring network, with values of annual averagecury
concentrations in the air (2001 - 2004), are listed in Appendix 2.

The immission situation on the territory of the city is monitobsd several monitoring
stations®. The two closest stations are No. 1012 - Usti nad Labem -oggrdted by CHMI)
and No. 1457 - Usti nad Labem - KHS (Regional Public HealthdBjaasteurova (operated
by the National Institute of Public Health).

Monitoring of mercury immission concentrations is carried out astdgon No. 1012 - Usti
nad Labem - city. The measurement at this station was started in 1998, but watestithg
measurements during that year. The results of measuremeénéssaation Usti nad Labem -
city in 1999 - 2004 are listed in Appendix 4.

It clearly follows from the available results from the CHMa&tion Usti nad Labem - city,
concerning 2000 - 2004, that high mercury concentrations in the airregararly recorded

in the half-hour average values. In 2000 and 2001, the measured half-hazurymer
concentrations in the air reached 140 riggmd more. In 2002, the highest half-hour values
were 236 ng/rhand 262 ng/rf) and the highest half-hour level of 260 ngiwas recorded in
2003.

In 2005, the AIM (Automated Immission Monitoring) station No. 1012 had to deedchca

200 metres. At the new place, it continues measurements as atatema slesignated
UULMA *°. 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-hourof&@ue ng/m

was recorded, and in 2006 the maximum 24-hour value of 32.3 wgrfound.

Mercury measurement on the border of the city and Spolchemie riedcaut by the
Municipal Authority of the city of Usti nad Labem itself. Meamments have been carried out
by theOPSIS apparatussince 1993. The OPSIS apparatus is located in the centre afythe c
on the Public Health Institute building. Its limit of detection for mercury \&j040 ng/m?°.
According to information provided by the Municipal Authority, Departma&Emergency
Situations, the OPSIS apparatus does not meet the requiremeérdevien by the Clean Air
Act on a method of measurement of harmful substances concenfrations
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Air quality in the surroundings of Neratovice

The prevailing direction of air circulation in the surroundings of &melwas 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 (REZZGCHMI - www.chmu.c2 are
registered on the territory of the former district of Mkl Spolana ranks as one of the
particularly large sources of air pollution. From these 31 sounes®liowing plants reported
emissions of mercury and its compounds according to REZZO 1 in 2@84&a rafinérska,
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; Kalt, a.s.: 4.087 kg; Spolana, a.s.: 153.828 kg.
Thus, Spolana was the biggest polluter of air with mercury iricitmeer district of Melnik in
2004.

The plants, including Spolana, probably measure and evaluate only merdssjoas from

point sources (gas outlets etc.), and not mercury emissions irgatlienment, 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 @mtoring station
operated by the Czech Hydrometeorological Institute
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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 natlabem (Spolchemie)

The premises and the surroundings of Spolchemie are located Gedlcb Republic on the
territory of the Usti Region (Appendix 6) close to the centre ofcityeof Usti nad Labem
(Appendix 7) in the valley near the estuary of the river Biiinta Elbe. The plant is located
on the territory of 52 hectares.

Measurement of mercury concentrations in the ambieinair, carried out on
June 23 and 26, 2006

Measurement places and results

Measurements in the surroundings of the Spolchemie premises avaesl ©ut 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 betweean8:40:20.
Measurements were also carried out in the centre of the ciigtohad Labem on the Peace
Square.

Weather

Information on weather in the city of Usti nad Labem oritgea from Czech
Hydrometeorological Institute observatories Usti nad Labem oVdrelative air humidity)
and Usti nad Labem - K&ov (temperature, wind speed and direction).

June 23, 200612:00 — 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 hym#b% - 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 humddi®g - 73%,
without precipitation, clear to half covered sky

The highest measured mercury concentrations in the Spolchemesgse and their
surroundings are given in Appendix 8.

Results of measurements in the premises of Spolchemie

In the premises of Spolchemie we carried out measurementse area of buildings
belonging to the Electrolysis operation on June 26, 2006 (Figure t#taln 3 measurements
were carried out in the Spolchemie premises. At first, a uneagent lasting 20 minutes was
carried out around the production units belonging to the Operation Eysdroand two
measurements (each lasting 5 minutes) in the selected pMuae increased mercury
concentrations were found during the first measurements (see below).
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The measured mercury concentrations in the Spolchemie premisesrwiae range from
11 ng/nfto 9,631 ng/m (the mean value for the period of 20 minutes was 9703igluring
the first measurement, 2 locations with increased mercury etvatiens were found: the first
at the corner of building No. 3736 in front of the NaOH storage tank. d¢wnd was found
in the surroundings of the waste water demercurisation unit (iartree of the waste water
transportation bridges) (Figure 4).

At both locations measurements lasting 5 minutes were taken.m@&fwiry concentrations
were in the range from 127 ngfito 5,333 ng/m (the mean value for the period of 5 minutes
was 1,493 ng/M) at the corner of the building No. 3736 in front of the NaOH storaue 1n
the second place in the surroundings of the waste water dematiouarisinit (transport
bridges of waste water) the mercury concentrations were in the rang®f2 ng/mto 7,816
ng/nT (the mean value for the period of 5 minutes was 3,145%g/m

concentration > 9 000 ngfy concentration > 5 000 ngfm

concentration > 3 500 ngfiy  concentration > 2 000 ngfm
concentration > 1 000 ngfy concentration 400 - 600 ng/m

concentration 70 - > 300 ng?m
Figure 4: Found mercury concentrations in the surraindings of buildings of the Electrolysis technologyn
Spolchemie (Source: Spolchemie, application for aintegrated permit for a set of equipment for
production of alkaline lyes, chlorine, and hydrochbric acid, 2006)
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Results of measurements in the surroundings of Spolchemie

Measurements in the surroundings of the Spolchemie premises wamred cout in the
following streets: in the north, Okru ni and Solvayova, in the northeaskuldva, in the
south, Revoluni street, in the west, Klissk4, Panskd and U CHemstreets. These streets
are around the boundaries of the Spolchemie premises (Appendix 9). Neasisrevere
carried out on two different days - June 23, 2006, and June 26, 2006. The meatsureme
around the whole premises were carried out firstly from a slavaying car (identification of
places with the highest concentrations), and, subsequently in selexted pihere increased
mercury concentrations in the air were found.

On both days, the highest mercury concentrations were recorded iny@&@lvatreet
(Appendix 8) above the Operation Electrolysis (Figure 5). Increasedentrations were
measured at the corner of Okru ni and Solvayova streets (Appendikegewhe Operation
Caustic Lyes is located (Figure 5). In the Operation Cauggs the alkaline hydroxides with
the mercury content are treated.

Figure 5: Places where the highest mercury concergtions in the air were found in the vicinity of the
Spolchemie premises (yellow points)

The value of 412 ng/frecorded on June 23, 2006 in Solvayova street exceeded the limit of
300 ng/m, i.e., the value of protective mercury concentration in the aibwdEPA in the
USAZ. |t is also twice as high as the minimum risk concentratiorhafic exposure set by
ATSDR, namely 200 ng/f However, it would be more suitable to compare the second
mentioned limit with a more long-term average, which we do not &btwer disposal for the

18



Solvayova street. In the Czech Republic, similar limits for enshort-term mercury
concentrations in the air are not laid down (see the chapter “Selected dinmtsricury”).

If we compared the values found with results of a recent NRD@sunement in the
surroundings of chemical plants in the USA, then Spolchemie would Wwedrethe third and
fourth worst plant from the six monitored localities (Occidentaéi@ical, New Castle, and
PPG Industries in Lake Charlés)

Conclusion - Spolchemie

Immission monitoring carried out by the CHMI AIM station Usd Labem - city, has
recorded high mercury concentrations in the air of the city of ndgt Labem in the past.
Although during the period of monitoring the now cancelled limit foercury (50
ng/nt/calendar year) was never exceeded, it is alarming thatnhégbury concentrations in
the air of the city of Usti nad Labem have been regularly fairmbme periods of the year
(Appendix 4).

The Arnika Association also measured mercury concentrations wutke air in Spolchemie
premises and its close vicinity. Despite the highest found valuagi@iury concentrations in
the air in the Spolchemie premises being within the limit forkimgr environment set by the
Czech legislation at 50 000 nginit is clear that Spolchemie is responsible for increased
mercury concentrations in the air in its close vicinity. Measerégmwere not carried out
inside buildings where people work making it difficult to asselsther concentrations for
the working environment are below the set limit there.

The mercury concentrations found in certain areas outside the Spacipeemises -
especially in Solvayova street and at the corner of Okru ni anca$fmla streets - exceeded
the values of tens and hundreds riy/im certain parts of Solvayova street, mercury
concentrations in the air were in the range from the limit ofadien (2 ng/m) up to the
highest found out value of 412 ng/rfAppendix 8). These high concentrations in the area
outside the Spolchemie premises were always found in the atka 8polchemie amalgam
electrolysis, whereas low mercury concentrations were found iar#as located farther from
the electrolysis production units (for example, Rewoiuand Tovarni streets and Peace
Square) (Appendix 8).

If such high concentrations as those recorded in the Solvayova ateeeted for a longer
part of the calendar year, they could very well have excedaethércury immission limit,
(not valid today), set by the Czech legislation to be 50 hgnthe average value for a
calendar year. If monitoring was conducted in correctly sedeglaces in the surroundings of
Spolchemie premises, it could well reveal exceedences ofrthisHowever, no monitoring
place exists in the area closely adjoining the chemical plaripes in the vicinity of
technologies using mercury (for example, in the Solvayova streegdays. Thus, increased
mercury concentrations in the air represent an undetected ribkdtih of the inhabitants of
the city of Usti nad Labem, who live and work in the vicinity of this chlorine cheyrpént.
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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 thke Repablic on the
territory of the Stredocesky Region at the both sides of rivee.Hlhe plant is located north
from capital city Prague closed Neratovice city (Appendix 6).

Measurement of mercury concentrations in the ambieinair, carried out on
June 22 and 26, 2006

Measurement places and results

Measurements in the surroundings of the Spolana were carried outeoB2]l#006 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 factosy @éheresults of measurement
from the year 2003 when measurements were carried out by mrofésshanek from the
Institute of Chemical Technology, Prague. The results of thenaasurement are in the
Appendix 10. The same machine Lumex RA-915+ was used.

Weather

Information on weather in the city of Usti nad Labem oritgea 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 surrouadingsven in
Appendix 12.

Results of measurements in the surroundings of Spolana

Measurements in the surroundings of Spolana premises, on the lefiftialble (on the same
bank where Spolana production facilities and old environmental burderiscated) were
carried out in the following streets: Prace, Jedov4, U Luk, Bairtyn ikové, Nadra ni, Ke
Spolan and Spojovaci (Appendix 11). Measurements were carried out on twedifteys -
June 22, 2006, and June 26, 2006. Measurements around the whole premises weneiGarried
at first, from a slowly moving car and on foot (identification ofcpla with the highest
concentrations), and, subsequently, at selected places where incneaserd/ concentrations

in the air were found.

High mercury concentration was found at the railway crossingdeet Neratovice and LibiS

(Appendix 12 and Figure 6). High mercury concentrations in the air #nenerobably caused
by contamination - most likely of soil at this locality. Contartiora could take place, for
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example, through the release of mercury or its compounds fromightfrcar transporting
them, through mercury spill, or through another unknown impact / way.

Figure 6: The highest concentration closed to the @étatovice city centre

High mercury concentrations were found on the opposite bank of thevlbee production
buildings, stores, administration buildings, pilot plants, laboratoriesalsbgildings, 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 opeeagons
located were measured at two places. The first one was tgimsite the building B1290
(building, where production of chlorinated lime is situated). The secondas¢aken in the
surroundings of the cooling tower (Figure 7).

The higher concentrations of mercury are caused because of the old amatgatysikewith
the soil and buildings contaminated by more then 250 tonnes of mercweysecond is
probably caused by the current amalgam electrolysis. The coao@mtis lower because the
operation is located more inside of the Spolana’s property (further from thbamir
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Figure 7: The highest concentration on the river bank than Spolana is located

The value of 483.78 ngftrecorded on June 22, 2006, and the value of 1,441.63° myym
June 26, 2006 on the railway crossing, the value of 919.65rigimd on June 22, 2006 on
the right bank of the Elbe (opposite the bank where the main Spalailiies are located),
and the values of 989.18 ng/mnd 775.11 ng/ffound on June 22, 2006 on the right bank
of the Elbe (ca opposite the building B1290, where production of chlorinated is
situated), exceeded the limit of 300 ngimi.e., the value of protective mercury
concentration in the air set by EPA in the U%At is also several times as high as the
minimum risk concentration of chronic exposure set by ATSDR, nar@ely ng/mi.
However, it would be more suitable to compare the second mentionedwditinia more
long-term average, which is not available for the surroundingspofaBa. In the Czech
Republic, similar limits for more short-term mercury concerdnat in the air are not laid
down (see the chapter “Selected limits for mercury®).

If we compared the recorded values with the results of entddRDC measurement in the
surroundings of chemical plants in the USA, then Spolana would be bettteesacond and
third worst plant from six monitored localities (Olin Corporation, ision Tennessee, and
Occidental Chemical, New Casflé)
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Conclusion - Spolana

The mercury concentrations recorded in certain areas outsi@ptiena premises exceeded
the values of tens, hundreds, and even a thousand.ng/mertain areas around Spolana,
mercury concentrations in the air were in the range from tthie dif detection (2 ng/f) up to

a value of 1,441.63 nghthe railway crossing between Neratovice and Libi§) and 989.18
ng/nt (on the opposite bank of the Elbe to where the Spolana production daciitd old
environmental burdens are located, and a landfill where Spolana depasiés containing
mercury (Figure 7). These high concentrations were always fourteimrea outside the
Spolana premises, namely on the railway crossing between Nemtwl LibiS and at the
Spolana old and new amalgam electrolysis. Low mercury concensatiere found in the
areas located farther from the old and new electrolysis ptioduanits (for example, Ke
Spolan, Jedova, and Préce streets) (Appendix 12).

If such high concentrations found on the railway crossing and on the @ppasik from
Spolana occurred for a longer period during the calendar year,dhkyexceed the mercury
immission limit no longer valid, but once set by Czech legtsiaat 50 ng/m as the average
value for a calendar year. If a monitoring place was locatedregctly selected places in the
surroundings of Spolana premises, it could well reveal exceedenttesafginally set limit.
However, no monitoring place exists in the surroundings of the chleplaat premises
nowadays. Thus, increased mercury concentrations in the air repgasemietected risk for
health of the inhabitants who live and work in the vicinity of this chlorine chemisiny. pla
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Recommendations

The Arnika Association believes that not only the state admingstrand self-government
bodies, but also Spolchemie and Spolana themselves, should take seperah steler to
protect human health and the environment from this dangerous poison:

1. Both chemical plants should replace the amalgam electrolyistive best available
technology (BAT) in the shortest possible term, at the latest by 2009.

2. Both chemical plants should clean their premises and their surrourndings only
mercury, but also from other hazardous substances present in thmeisggeand their
surroundings as a consequence of previous, as well as current, production methods.

3. Both chemical plants, together with corresponding scientific utistits and local
self-governments, should carry out consistent and long-term monitoringeocfury

concentrations in the air in their premises and in their surroundingetly in the close
surroundings of the premises, and, in the case of Spolchemie, in the afethe city of

Usti nad Labem, and in the case of Spolana in the adjacent vidlades the centre of
Neratovice). Results of the monitoring should be made publicly availablhe end of

each calendar year, a summary evaluation report should be preplaicdskould be also
publicly available.

4. Both chemical plants, together with corresponding scientific utistiis and local
self-governments, should monitor the state of health of their eegdoyFurther, there
should be a monitoring of people, and, especially children and pregnant wohtelivav
and work in the surroundings of the chemical plants, especialljh@nateas where
increased mercury concentrations will be found. All results of rtianitoring (of

employees, as well as of inhabitants) should be publicly available.

5. Each year, both chemical plants should inform the public and stateistdation and
self-government bodies on the amount of mercury they bought and farredsons.
Further, they should continue to provide information on the amounts of mehmyy t
release through emissions to air, water, products and wastes. é&splotartd 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 ( HMU) — 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 - particulagy s&ources of air
pollution

Coll. - Collection

SZU — National Institute of Public Health

US — United States of America

g - gram
ha — hectare

kPa — kilopascal

| - litre

m° — cubic meter

min. - minute

ng — nanogram (= 1x10kg)
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ENVIRONMENTAL ASSOCIATION ARNIKA

The mission of the Arnika Association is the improvement of the sfathe environment, its
protection from pollution, the protection and restoration of natural valuéiseoterritory of

the Czech Republic, also in the European context. Arnika is a citesswmiation, active
nationwide. It was established in 2001. The Arnika Association isgedge protection of
wetlands and watercourses, pollution of the environment with toxic substand 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 campalip:{/www.bezjedu.arnika.org/which is
the main campaign of the Arnika Association - Toxics and Wasigrénme, is to reduce
presence of toxic substances in the environment. Arnika wants to posighsufficiently
strict newchemical policy of the European Union (REACH) consistent implementation
plan of theStockholm Convention and reduction of releases of so-calpeisistent organic
pollutants in the Czech Republic. Another aim is free access to informairoroxic
substances, for example, via théegrated Pollution Register.

In addition to global aims, the campaign works at concrete prgbigimenvironmental
pollution with toxic substances - for example, from landfills and waste iratorsr

The Toxics Free Future campaign was started in April 2001, and, tt@Bk320 signatures
under its petition, the Integrated Pollution Register was put intatpe and the Stockholm
Convention on Persistent Organic Pollutants was ratified by teenCRepublic. Nowadays,
Arnika actively participates in preparations of so-called Natibnplementation Plan of this
Convention. It also pushed through a more thorough monitoring of pollution in the
surroundings oSpolana Neratovicewith toxic substances.

Arnika supports the introduction oécycled paperinto companies, schools and other state
institutions; the increase @faste recycling and the introduction cdubstitutes to PVCin
food industry and health care. We also encouesiygronmentally friendly technologies for
example  replacement of amalgam  electrolysis in  Spolana dverat
(http://bezjedu.arnika.org/horka-mista/spolana/and  Spolchemie Usti nad Labem
(http://bezjedu.arnika.org/horka-mista/ustinadlaemvith a process which does not use
mercury.

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