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On the heavy metal pollution

of the River Tisza

What do we call heavy metals?

Chemically, heavy metals are metals whose density is higher than 5 g/cm® and whose atomic
number is higher than 20. Most of the environmental problems are caused by cadmium (Cd), lead
(Pb), chromium (Cr), copper (Cu), zinc (Zn), nickel (Ni) and mercury (Hg) pollution.

How do heavy metals get in the rivers?

In a natural process, by being scoured from rocks. This heavy metal content of geological origin is as
insignificant in the case of the Tisza as in any other rivers in general. Heavy metal get in rivers
artificially as well, especially from waste water created by industrial activities. The major sources of
pollution are mining, metallurgy and electrodeposition, but heavy metals may get into waters during
paint and dye production, too. Plants and mills of those types regularly contaminate the waters to a
certain extent. When a large mass of waste water is coincidentally or deliberately discharged in the
natural world, we speak of accidental pollution. Of these the most well-known are the oil spills of
the seas. In recent years, unfortunately, there has more and more often been catastrophes hazardous
to nature and humans in the Tisza basin.

What happens to the heavy metals washed into the rivers?

Depending on the technology, heavy metals are either dissolved compounds or they drift
undissolved attached to particles of the deposit. Of the two, dissolved compounds pose a greater
hazard as they can infiltrate the food chain more easily. However, the undissolved ones can be
deposited and accumulated more quickly on the riverbed, flood plains or in reservoirs. In certain
conditions (for example to the effect of bacteria), they may become dissolved. Compounds of
hazardous heavy metals (e.g. cyanide) do not decompose, rather, they accumulate and may stay
hazardous to the environment for a long time. Dissolved compounds flow all along the rivers, and in
the case of the Tisza, they, through the Danube, reach the Black Sea. Most of the undissolved heavy
metal sludge is deposited at the upper and middle reaches of the river. Later, rises may drift some of
itto the lower reaches.

What effects may the heavy metals have on the environment and humans?

Unlike well-known poisons, heavy metals are characterized by having a slow effect over a long
period of time. They are not discharged from living organisms, or they are discharged slowly. The
presence of several heavy metals is important for the human body in small amounts, whereas a large
quantity accumulated in it may result in serious illnesses.

Dissolved heavy metals may reach the soil and later the groundwater and a limit may have to be put
on water consumption. Heavy metals deposited on the flood plains may cause problems in
agriculture, too (grazing, plant growing, irrigation). They may enter the food chain in the waters and
may be accumulated, so heavy metals in fish may pose a threat to the health of birds, mammals and
humans.

The occurrences of heavy metal pollution in the Tisza basin in 2000
The disaster happened on 10 March, in Romania, when a huge amount of sludge containing heavy

metals spilled out of the tailing pond of the lead and zinc mine at Baia-Borsa in Maramures County.
The sudden rainfalls and rapid thaw meant a great amount of water that burst the dam of the tailing



pond. During the catastrophe approximately 20,000 m’ of polluted water flowed out and on to the

Novac stream, the Vaser stream and from there into the rivers Viseu and Tisza. Because of similar

causes there were two additional but minor accidents in March, when smaller amounts of heavy

metal sludge poured into the watercourses.

Surveys concluded the following:

e The wastewater flowed down the rivers with a rise, covering the flood plains to the height
of2-3m.
Most of the heavy metals were present undissolved, so in a directly ineffective form.
On the other hand, the concentration of dissolved heavy metals made water quality be
characterized as heavily polluted in the upper reaches. The tributaries had a diluting effect in the
middle and lower reaches.

e Intheupperreaches the sludge was deposited in the riverbed and on the flood plains.
The Hungarian and Ukrainian authorities introduced a partial ban on agricultural activities.

e The rise coming after the contamination washed out most of the deposited heavy metals from
the riverbed and the flood plains.

e According to the surveys of the authorities agricultural activities can be continued because the
heavy metal concentration is below the level of being hazardous.

e According to the biological surveys the heavy metals do not cause traceable damage in the
biology of waters.

What should be done in case of accidental pollution?

The authorities should monitor water quality. In the endangered sections this should include heavy
metals as well. In case of accidental pollution the population should immediately be informed, and
the necessary suryeys have to be done. If there is a danger the authorities may impose a ban or
restrictions, which those affected have to abide by (in their own interests as well).

The inhabitants should keep an eye on the condition of their environment. They must not let the
riverbanks andiflood plains become rubbish dumps. If they come across contamination, they should
report 1t to the authorities. In case of accidental pollution they should help undo the damage and
follow the regulations ofthe authorities.

Our common causes
In recent years we have been unhappy to experience that rises, instances of pollution, deforestation
and rubbish dumping on riverbanks and flood plains cause more and more problems. We are
mterfering in the course of nature to the extent that our own safety and the safety of our properties
may be in danger. Similarly, multiple contaminations put ever-increasing limits on the use of rivers
and their environment. Even the attention of the European Union has been attracted to accidental
pollution, and it has started the Baia Mare Task Force. Based on the report of the task force and the
opinions of international organizations our duties can be summarized as follows:

e Inorder to protect the natural values of the rivers and their catchment areas, and to utilize them
in an environmentally friendly way the nations of the Carpathian Basin must join forces! The
basis of the cooperation should be the agreements between the countries involved, and the
relevant recommendations of the European Union should be guiding principles.

e The important pollutmg sources should be surveyed and we should prevent them from
endangering the rivers.

e Introduction of environmental-friendly industrial technologies should be encouraged.

e Incaseof accidental pollution the polluter pays'principle should be applied.



Despre poluarea cu metale grele

a raului Tisa
Cesunt metalele grele ?

Din punct de vedere chimic metalele grele sunt acele metale care au densitatea mai mare de 5 g/em’,
si numadrul atomic mai mare de 20. Cele mai multe probleme al poluérii mediului sunt cauzate de
cadmiu (Cd), plumb (Pb), crom (Cr), cupru (Cu), zinc (Zn), nichel (N1) si mercur (Hg).

Cum ajung metalele grele in rauri ?

Pe cale naturala pot ajunge prin spalarea din minereuri. Cantitatea de metale grele existenta in raul
Tisa avand provenienta geologica este foarte mica in cazul raului Tisa. In rauri metale grele ajung si
provenite din industria minierd, din siderurgie, atelierele de galvanizare si industria vopselelor.
Aceste Intreprinderi polueazi tot timpul intr-o misurd mai mare sau mai mica. in cazul cand
accidental sau voit ajunge in naturd o cantitate mai mare de ape uzate vorbim de poluare accidentala.
Dintre acestea cele mai cunoscute sunt poludrile apelor marine cu produse petroliere. Din pacate in
ultima perioada si in bazinul raului Tisa apar tot mai frecvent evenimente ce constituie un pericol atat
pentru natura cat si pentru om.

Ceseintampla cu metalele grele ajunsein rauri ?

In functie de tehnologia utilizatd, metalele grele pot ajunge in apa sub formd de compusi care se
dizolva sau in stare solida nedizolvabild aderand la particulele de sedimente. Compusii dizolvati
prezintd un pericol mai mare deoarece ajung mai usor in lantul trofic. Cele care nu se dizolva se
depun mai usor in albiile raurilor, in lunca raului unde se acumuleazi. Acestea in conditii
corespunzatoare, de ex. sub actiunea bacteriilor pot ajunge sub forma dizolvata.

Compusii metalelor grele periculoase nu se descompun ca de ex. Cianurile, el se acumuleaza 1 pun
in pericol mediul inconjurator timp indelungat. Compusii dizolvati sunt purtati de-a lungul cursului
apei, in cazul raului Tisa ajungind in Dunare si apoi in Marea Neagra. O parte insemnata a
namolului concentrat cu metale grele se depune de-a lungul cursului superior si a celui mijlociu al
apei. Datorita inundatiilor acestea pot ajunge si in cursurile inferioare.

Ce efecte pot avea asupra mediului si a omului ?

O caracteristica a metalelor grele este aceea ca fatd de otravurile cunoscute, efectul cauzat de
prezenta lor este lent si de lunga duratd. Din organismele vii nu se elimina deloc, sau foarte lent. In
cantititi mici, prezenta unor metale grele in organism este importantd (de ex. cupru, zinc) dar
acumulandu-se peste anumite limite, pot cauza boli grave.

Metalele grele dizolvate ajung in sol, iar in timp pot ajunge in panza de apa freatica si ingradind
folosirea ei. Metalele depuse in lunca raului pot provoca probleme si in agriculturd. (pdsunatul in
aceste zone, culturile de plante, irigare) Aceste ape poluate pot ajunge in lanturile trofice acvatice
unde se pot acumula, fiind periculoase pentru pesti, pasari, mamifere si chiar pentru sanatatea
oamenilor.

Catastrofa s-a produs in data de 10 martie, cand din iazul de decantare Novat apartinand Sucursalei
Miniere Baia Borsa din cadrul Companiei Nationale REMIN judetul Maramures, s-a deversat o
cantitate mare de nimol incircat cu metale grele. Cantitatea mare de apa provenita din ploile
abundente 1 topirea zdpezilor a provocat ruperea digului iazului de decantare, deversandu-se o
cantitate de 28 mii mc de apa poluatd. Aceasta a ajuns in rdurile Novat, Vaser, Viseu si Tisa. Datorita



unor cauze aseminatoare in luna martie inca de doua ori s-au produs deversari in cantitate mai mica

Cercetarile au stabilit urmatoarele:

e Apapoluatd s-a scurs impreund cu viitura §ia acoperit luncape o indltime de 2-3 m.

o Ceamaimare parte ametalelor grele a fost sub forma nedizolvata de namol inactiv.

o In zona cursului superior concentratia metalelor grele dizolvate a fost cea caracteristica apelor
poluate puternic In zona cursului mijlociu respectiv inferior s-a manifestat efectul de diluatie
datorat afluentilor.

In zonele superioare namolul poluat s-a depus in albie si in zona inundabila.
In zonele inundabile autoritatile maghiare si ucrainene au instituit interdictie partiald privind
activitatile agricole.

o Inundatiile care au urmat au antrenat cea mai mare parte a metalelor grele depuse in albie siin
zona inundabila.

e Pebaza constatarilor autoritatilor in lunca raului se poate continua activitatea agricold, deoarece
concentratia metalelor grele a scazut sub limita admisibila.

e Analizele biologice efectuate au reliefat ca prezenta metalele grele nu a produs daune in
ecosistemul raului.

Ce trebuie facutin cazul poluarilor ?

Autoritdtile efectueazp in mod regulat actiuni de verificare a calitdtii apei. In zonele periculoase este
recomandat3 si analiza regulati a metalelor grele. In cazul poluarilor accidentale trebuie instiintata
imediat populatia si trebuie efectuate analizele crespunzitoare. In caz de pericol autoritatile pot
institui interdictii care trebuie respectate.

Locuitorii trebuie sa urmareasca cu atentie curatenia mediului. Nu trebuie ingaduit ca malul sau
lunca rAului sa devind loc de depozitare a deseurilor. Trebuie anuntate autoritatile cand se
semnaleazi fenomene de poluare. In cazul poludrilor accidentale trebuie acordat sprijin autorititilor
in vederea eliminarii intr-un timp cat mai scurt a pagubelor produse si trebuie respectate indicatiile
autoritatilor.

Cauza comuna

In ultima perioadd putem constata cu tristete problemele cauzate de inundatii, de poludri, de

defrisari, respectiv de deseurile depozitate pe malul si luncile raurilor. Implicarea noastrd in

modificarea naturii este asa de mare incat putem pune in pericol viata §i averea noastra. Poluarile
limiteaza din ce in ce mai mult folosirea raurilor si a ambientului acestora. Poluarea accidentald de la

Novat a intrat si in atentia Uniunii Europene care a infiintat Grupul de lucru de 1a Baia Mare (Baia

Mare Task Force). Pe baza raportului grupului de lucru si a concluziilor diverselor organisme

ternationale trebuie adoptatd urmatoarea strategie:

e In vederea protejirii potentialului natural al albiilor si a luncilor raurilor, precum si pentru
exploatarea acestora in mod ecologic trebuie si colaboreze statele din bazinul Carpatilor. Baza
colaboririi trebuie sa fie tratatele dintre aceste tari avind in vedere i recomandarile in domeniu
facute de Uniunea Europeana. :

e Trebuie inventariate sursele de poluare cele mai importante si trebuie sa ne asiguram ca acestea
nu vor mai periclita raurile.

e Trebuie sprijinita introducerea de tehnologii nepoluante.

o Incazul poludrilor accidentale trebuie aplicat principiul ,,Poluatorul pldteste !



IIpo 3a06pyonennsa Tucu

CAIICKUMU MemdaidmU

HAxi MeTa/ I HA3UBAEMO BAKKUMH?

3 XiMi4HOI TOYKM 30pYy BAKKHUMH HA3UBAIOTH TI METANH, IOPSAKOBHH HOoMep sikux >20 i rycruHa
nepesuitye 5 r/cm’. Haiibinbil HeGe3NeYHUME /Ul OTOIYIOYOIO CEPEIOBHINA € 3a0pY/IHEHHS Ka/MieM
(Cd), onosom (Pb), xpomom (Cr), mizmo (Cu), muakoM (Zn), Hikesnem (Ni) i pryrrio (Hg).

Sk nOTPaNIsIOTh BAKKI MeTAIH ¥ pikn?

[IpupoasiM msxoM, B nponeci BUMUBaHHA nopoad. B Tucl Takuid, reogoriyHo CpHYMHEHHH, BMICT
BAKKHX MeTaliB ayxe Manuit, [IITyyHo B piky BayKKi MeTai OPAILISIIOT 3 CIIPAIbOBAHMMH BOJAAMM, SIKI
BUHMKAIOTH B TIPOLIECT BUPOOHHMIITBA, B IIEPIILY Yepry Ha MIIPUEMCTBAX BA’KKOI TPOMHCIIOBOCTI: TPHHAYOI,
JIMBApHOT, TAJTBRAHIYHOT, 8 TAKOXK Ha 1esikuX (papOo3aBomax. Lli miampueMcTBa CHCTEMAaTHYHO B OUTHIITIA 91
MEHIIIiiT Mipi 3a0py/IHIOKOTE BOTH. B ToMy BUTA/IKY, SKIIO 3 Oy/b-AK0i NPHYHHHA B IPUPOTHE CEPEIOBUIIE
paIToBO MOTPAILIse 3HaYHa KUIBKICTE CIIpallbOBaHKX BOJI, TOBOPHUMO PO HOTO 0cobmmuBe 3abpyaHeHHs. /1o
HaHOLIBII BIZOMHX 3a0pyIHEHb LIEOTO THITY HaJIeKaTh 'HA(TOBI IUIAMHU' HA OBEPXHI MOpIB i okeanis. Ha
JKaJlb, OCTAHHIM YacoM B Oaceiini Treu MU 1I0pa3 YacTILIe € CBIAKAMU HeOEe3MEHHUX IS IIPUPOJIH 1 KUTTS
JIHOZeH eKOMOTTYHMX KatacTpod.

Lo BinbyBaeThest 3 MeTaIaMH, KOJIH BOHH IIOTPAILIAIOTH Y pikn?

3ane)KHO BIJ TEXHOIOTIT BAPOOHMIITBA BAXKKI METAIH nepeOyBaroTh Y BoAl B (hOpMi PO3YHHHHX CHOIYK
abo, B HEPOUMHEHOMY CTaHi, 3 MilIIMHKAMH HaMyJTy MEepeHOCATHCA 3a TEUi€lo B pycii pikd. Po3urHeHi
CMONYKH HaifoLbm HebesredHi, 00 Jerko MOKYyTh MOTPAIMTH B JIAHIOT JKUBJIEeHHS. HeposumHeHi
CITOJTYKH OCIAAK0Th Ha JIHI PIKK 1 HArPOMAa PKYFOTHCS B il pyCITi, B 30HAX 3aTOIUICHHS 1 B HAMYJ1i BOAOHMHII,
3a NeBHMX YMOB HAalpUKIIAJ, NPH HASBHOCTI BIAMNOBIAHMX OakTepill LI CHOMYKH MOXKYTh HEPEHTH 3
HEPO3YMHEHOIO B PO3UMHEHMI CTaH.

Cronyky MIKUUTHBMX BRXKKMX METAIIB HE PO3MaAaloThCs, SIK HANPUKIAL IIAHLL, 8 HArpOMapKYHOTECS
(aKyMyJIFOFOTBCST), CTABIISIYM TUM CaMUM I1iJ1 3arPO3y YUCTOTY OTOYYIOUOrO HAC CEpPeIOBUINA HA JOBIH
yac. Po3urHeHi cnoimykn pasoM 3 BOZOIO PIKH, B JaHOMY BHNAAKy THCH, IPOXOIATE 10 BCiH il AOBKHHL, a
mizHime yepe3 Jynai norpamsiore y YopHe mope. Hamyn 3 Harpoma/DKeHHAMH HEPO3YHMHEHHX CHOMYK
31eOUIBIIOro Ocifiac y BepXHii 1 cepenHiit yacTuni pycra. Iliqyac moseHi Aeska HOro 4acTHHA MOXKe
TIIEPEMICTHTHCS BHH3 110 TEYil PIKH.

Ak MOKYTH BILTUBATH 11i 320pYIHEHHS HA JIOAUHY i 0T0UYI0Ye cepeloBuiie?

XapaKTepHOIO 03HAKOK0 Ba/KKHX METaliB € Te, 1110, Ha BIAMIHY BiJl 3arajibHOBIAOMIX OTPYHHHX PEUOBHH,
iX JIist € TIOBLIBHOO 1 TPUBAE JIOBIHIT yac. 3 JKMBOIO OPraHi3My Ll pe4OBMHM a00 He BUBOJATECS B3arali, abo
BUBOJISITHCS, alie AyKe MOBLIbHO. [IpuCyTHICTD AEAKUX 3 HUX (HANpUKIA[, Mifl, LIIMHKY) B OpraHiaMi B
MaJIiii KUTBKOCTI BaXXTMBA JUTs HOrO (DYHKIIOHYBAHHSA, aJle HATPOMAKSHHSA B BEHKIH KUIBKOCTI MOXKYTh
CTIPUYHHHATH CEPHO3HI 3aXBOPIOBAHHA.

PozunHeHi CHOMYKH BAYKKHX METaJIiB MOKYTh TOTPANIMTH Y TPYHT, a Mi3HilIe Y TPYHTOBI BOIH, THM CAMHM
OOMEIKYIOUM MOYKITMBOCTI BHKOPHCTAHHS BOIM. Bakki MeTanw, sIKi HOTPAlMiH B 30HY 3aTOIUICHHI,
MOMKYTh DIKIZUTMBO BIUTMBATH i HA CLTGCHKE TOCTIONAPCTBO ( BHIIAC Xy00H 1 BHPOILYBAHHS KYITETYPHUX
POCIIHH Ha 3aTOILTIOBAHKX TCPHTOPISAX, 3POLICHHS ).

[MoTpanyBmE 3 BOJOI B JIAHIIOT JKHBICHHS, BaKKI METATH HATPOMADKYIOTBCS B OpraHismi pwuo,
HAPAKAKOYH THM CAMHM Ha HeDe3eKy XUTTS [ITaxiB, CCABLIB 1 B KIHLIEBOMY Pe3y/IbTaTi JHOAHHHA.

3aopynnenns Tucn Baxxkuvu Metaaamu B 2000-my poui

10-oro Gepeznsa B Pymysii B obmacti Mapamypern cranacst karactpoda. 3 iacriiinuka bas-bopca-chroro
OJIOBO- 1 MHHKOBHIOOYBHOIO PYIHHKA B BOIY MOTPAMNMia BEIHKA KUIBKICTh HAMYJY 3 BMICTOM BayKKUX
MeTaie. ParTosi goii 1 BIUTHra npuBesn JI0 TOI0, 110 BeIUKA KUIBKICTh BOJIM PO3MMUIIA 3araTy BiICTIHIOIO
Oaceiiny. B mepion karactpodu 3 Bo#030ipHMKa BHTEKIO wie npubmusHo 28 THC. KyOomerpiB
crpanpoeaHoi Bomy. Lli 3abpyarenns norpanunu cnodarky B notoku Hosan 1 Bacep, a norim y Bimey.



3Bij1cu npsima jropora Bena 10 Tucu. [ToniOHuM HUIIXoM Tofl & y OepesH] y BOIH IIe /[Ba pa3u moTparuia

MEHIIIA KUTBKICTh 3a0py/IHEHOIO BaKKMMU METaIaMy HaMyITy.

JHocnimKeHHs TOKA3aIH, IHO;

» Cnpaipoana Boja iyac HoBeHl Gyna HEPeHEeCeHa 10 BCiil JOBKUHI PIYOK 1 Ha 2-3 METpH 3aiuia
3amIaBHi TEPUTOPIi.

e binbma yacTHHA BLKKMX METANB noTpamna y Bomd B dopMi Oe3mocepeaHbo He [TIFTHX
HEPO3YHHEHHX CITOIYK.

e Hespakarouu Ha Lie, KOHICHTPALsl POSYMHEHHX CIIOIYK BKKHX METaJIiB y BEPXIBT PIKK BiIIIOBigana
ix piBHIO B yske 3abpynHenin Boai. B cepennii 1 HkHil Teuli KoHUEHTpalls Oy/1a MEHIIO 3aB/ISKH
PO3PILKYIOULH il BOX IPHTOK.

V BepxiB'sax 3a0py/IHeHI HAMYI OCIB Y PIYIll T 3a17aBax.
HepxkapHi oprand YKpaiHM | YTOpHIMHM BHIATHM IOCTAHOBH TIPO YaCTKOBY 3a00poHy
CLILCHLKOIOCIIONAPCHKOT0 BUKOPHCTIHHS 3aI/TABHUX TEPUTOPIH.

e [IloBinb, 010 HACTAJA MICIT 3a0pYTHEHH, BUMHIIA OLUTBITY YACTHHY OCLIHX BRKKHMX METATIB 3 pycna 1
3aMJIABHUX 3€MElb.

e Bnamow Oy10 BCTAHOBIEHO, M0 HA 3aIUIABAX MOJKHA MPOJOBKYBATH CLIBCHKOTOCHIONAPCHKY
JUSUIBHICTB, TAK AK PIBEHb BMICTY BaKKHX METAJIIB Y TPYHTAX HE IICPEBUILYE JAO0ITYCTHMOIO.

e DIONOrHYHI JOCHIDKEHHS TTOKA3A/M, [0 BAKKI METalny He 3aBJaiy [TOMITHOI LIKOTH [UIS YKHBOTO CBITY
PITOK.

1o moTpi6HO 3pOOMTH Y BHIIAKY 0COOJIHBOIO 3a0pyIHEeHHs?

OpeaHu @radu NOBUHHI CHCTEMATHYHO HPOBOIUTH MEPEBIPKY SKOCTI BOIM. B Micsx MIABHHIEHOI
HeDe3TIeKH 3a0py/IHEHHS PEKOMEH/TYETBCS POBOJIMTH IOCIIDKEHHS HA BMICT BaKKHX METa/IiB. Y BUIAAKY
0COoOIMBOTO 3a0pYAHEHHS! MOTPIOHO HErakHO CIIOBICTUTH HACEJICHHS 1 IPOBECTH HEOOXIIHI JOCHIIKEH !
B pazi HeGe3neku opeany 61a0y MAarOTh TIPABO 3aAMPOBAIMTH 3a00pOHH a00 0OMEKEHHS, AKHX B CBOIX
{HTepecax NOBHHHI IOTPUMYRATHCS BCI Ti, KOTO 111 IOCTAHOBU DE30CEPEIHBO TOPKAKOTLCs !

Hacenennst TOBAHHO DOCTIHHO J0aTl IpPO YHCTOTY OTOUYIOUOro cepefoshina. He n03BomAiMo
HEPETBOPIOBATH Oeperi pitoK i 3arTaBy Ha 3Bammia cMiTT:A! [Tpo momiveH1 3a0py/iHeHHs HeraiHo Tpeba
JOMOBICTH BUIOBIIHUM opeaHam 61iadu! Y BHITAAKY O0COOMMBOTO 3a0py/IHEHHS HAaceleHHS MOBUHHO
HOAATH JIONOMOrY Ul SIKHAWIMBHAIIOL JIKBiZamii HOro HACHIIKIB, JOTPHMYIOUHCh MPH HBEOMY
3aIPOBADKEHIX OpeaHamil 140U TIOCTaHOB!

Cnijibui 3axoan

OcTaHHIM YaCOM MH 3 CYyMOM IIOMIYaeMO, 110 MOBEHI, 3a0pyIHEHHS PiYoK, BUPYOYBaHHS JICIB, 4 TAKOXK

CKJIa/IaHHs BUIXO/IB Ha Oeperax pik 1 B 3aIU1aBax 3aBIAIOTH HaM L0 jAaji To Oiibme npobaeM. JlronuHa

HACTUILKH OPYILIAJIA PIBHOBATY B PUPO/IL, 1110 1111 3arPO30K0 CTAJIH HE TUILKH 1 MaTepiaibHI LIHHOCTL, a i

JKUTTA. AJpKe 3a0pyIHEHAS YHM Jali THM OLTble 0OMEXYOTh BHKOPHCTAHHSA BOIM 1 OTOYYHOHOI'0 Hac

Cepe/loBUIIa.

Ha ocoOrmBi 3a0pynsenss 38epHyB yBary 1 €Bsponeiichkuii Coros, creopusim Pobouay ['pymy bas Mape

(Baia Mare Task Force). B cBoemy 3BiT1 I'pynia, npuiiMaroui 10 yBard JAyMKY NPUYETHHX [0 CIPaBH

JIEPKAB 1 MDKHAPOOHHMX OpraHiB, NPONOHYE HACTYNHI 3aX0MH 3 METOM0 BIIBEPHEHHA MOAANIBIINX

KaTacTpod:

e Jlepwapw, 10 3HaxosAThCs B Daceiini Trcw, oBUHHI 00' €1HATH CBOI 3yCH/III 3 METOO 3aXHCTy PIK 1
HPHNCIIAX [0 HUX TEPUTOPIH, a8 TAKOK EKOJIOri4HO-NIPaBHIBHOIO IX BUKOpHcraHHA! OCHOBOHO
CHIBIpaIi TIOBMHHI CTard MDKICPKABHI JOTOBOPH, PO3POONEH] 3alliKaBACHUMU JAepiKaBaMH 3
BPAxyBaH;AM [100axaHb €BponeHCBI<oro Cotrosy B naHiit odmacti!
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A tiszai nehézfem szennyezesrol

Mit neveziink nehézfémeknek?

Kémiai értelemben nehézfémeknek azokat a fémeket nevezziik, amelyek stirlisége 5 g/em’-nél,
rendszama 20-nal nagyobb. A legtobb kornyezeti problémat a kadmium (Cd), az 6lom (Pb), a krom
(Cr),aréz(Cu), acink (Zn), anikkel (Ni), és a higany (Hg) szennyezddés okozza.

Hogyan keriilnek nehézfémek a folyékba?

Természetes uton, a kézetekbol valo kimosodassal. Ez a geologiai eredetli nehézfémtartalom a
Tisza esetében is minimalis. A folyokba mesterséges titon is jutnak be nehézfémek, elsésorban az
ipar tevékenysége soran keletkezé szennyvizekbdl. Féként a banyaszat, a fémkohaszat, a
galvanizald tizemek szennyeznek, de a festekgyartas soran is keriilhet nehézfém a vizekbe. Ezek az
tizemek kisebb-nagyobb mértékben rendszeresen szennyezik a vizeket. Amennyiben véletlentil,
vagy szandékosan nagyobb mennyiségli szennyviz keriil a természetbe, rendkiviili szennyezésrol
beszeéliink. Ezek kozil a legismertebbek a tengerek olajszennyezései. Sajnos az utobbi években a
Tisza medencéjében is egyre gyakrabban fordulnak el a természetre és az emberre egyarant
veszelytjelent6 katasztrofak.

Mi a sorsuk a folyoba jutott nehézfémeknek?

A technologiatol fiiggden a nehézfémek oldott vegyitiletek, vagy az tiledékszemcsékhez tapadva
oldatlan allapotban sodrédnak a vizben. Az oldott vegyiiletek a veszélyesebbek, mert kénnyebben
be¢puilhetnek a taplaléklancba. Az oldatlanok viszont gyorsabban kiiilepedhetnek es
felhalmozodhatnak a folyok medrében, az drtereken és a tarozok iiledékében. Megfeleld
kértilmények kozott pl. baktériumok hataséara oldott allapotba keriilhetnek.

Az artalmas nehézfémek vegyiiletei nem bomlanak el, mint pl. a cianid, hanem felhalmozo6dhatnak
(akkumulalodnak), és hosszt idén keresztill veszélyeztethetik a kornyezetiiket. Az oldott
vegyliletek végigvonulnak a folyokon, és a Tisza esetében a Dunan keresztiil a Fekete-tengerbe
jutnak. Az oldatlan nehézfémiszap jelentds része a folyo felsd és kozépso szakaszan kiiilepedik.
Kés6bb ezek egyrészét az alsobb részekre sodorhatjak az aradasok.

Milyen hatassal lehetnek a kornyezetre és azemberre?

A nehézfémekre jellemz6, hogy ellentétben a kozismert mérgekkel hatdsuk lasst és hosszu ideig
tart. Az él6 szervezetb6l nem, vagy csak lassan tavozik el. Szdmos nehézfém jelenléte kis
mennyiségben fontos az ember szamara (pl. réz, cink), ugyanakkor nagyobb mennyiségben
felhalmozdodva komoly betegséget okozhat.

Az oldott allapoti nehézfémek bejuthatnak a talajba késobb a rétegvizekbe , és korlatozhatjak a viz
hasznalatat. Az arterekre kijutott nehézfém gondokat okozhat a mezdgazdasagban is (artéri
legeltetés és novénykulturak, ontozés).

A vizek taplaléklancaba bekeriilhetnek, és ott akkumulalédhatnak, igy a nehézfém felhalmozodasa
a halakban veszélyeztetheti a madarak, azemlGsok és az ember egészseget is.

A tiszai nehézfém-szennyezések 2000-ben

A katasztrofa marcius tizedikén tortént Romaniaban, amikor is a Mdramaros (Maramures) megyei
Borsabanya (Baia-Borsa) 6lom- és cinkbanyajanak deritdjébol omlott ki a nagy mennyiségt,
nehézfémtartalmu iszap. A hirtelen esézések és gyors héolvadas hatasara keletkezett nagy
mennyiségll viz szétmosta a tilepitémedence gatjat. A katasztrofa ideje alatt a tarolobol kb. 28 ezer
kobméter szennyezett viz folytki. Ez a Novac majd a Vaser patakba, onnan Visoba (Viseu) keriilt. A
Vison keresztiil vezetett az Gtja a Tiszaba. Hasonlo okok miatt marciusban még két alkalommal, az
elsénél kisebb mennyiségii nehézfémiszap dmlott ki a vizfolyasokba.



A vizsgalatok a kovetkezoket allapitottak meg:

e A szennyviz arado vizzel vonult végig a folyokon, és 2-3 méter magassagban Ontotte el az
artereket.

o Anehézfémek jelentés része oldatlan allapotu, igy kézvetleniil nem hato iszap formajaban volt
jelen.

o  Ettdl fiiggetleniil az oldott llapotban 1évé nehézfémek koncentracioja az erGsen szennyezett
viz mindségeére volt jellemz6 a fels6 szakaszon. A k&zépso €s also szakaszokon érvényesiilt a
mellekfolyok higit6 hatasa.

A fels6 szakaszokon a szennyviziszap a mederben és az artereken kitilepedett.
Az artereken az ukran ¢s a magyar hatosdgok részleges tilalmat rendeltek el a mez6gazdasagi
tevékenyseéget illeten.

e A szennyezést koveto arviz a kililepedett nehézfémek jelent6s részét kimosta a mederbdl és az
arterekrol.

e Ahatosagok megallapitasai szerint az artereken folytatni lehet a mezégazdasagi tevékenységet,
mertanehézfémtartalom az eldirt hatarértéket nem haladja meg.

e A biologiai vizsgalatok szerint a nehézfémek nem okoztak kimutathatd kart a vizek
¢lovilagaban.

Mi a teendo rendkiviili szennyezés esetén?

A hatésdagok rendszeresen vizsgaljak a vizek mindségét. A veszélyeztetett szakaszokon ajanlott a
nehézfémek vizsgalata is. Rendkiviili szennyezés esetén azonnal értesiteni kell a lakossagot, és el
kell végezni a sziikséges vizsgalatokat! Veszély esetén a hatosag tilalmat, illetve korlatozasokat
vezethetbe, amelyeket az érintetteknek a sajat érdekiikbenis be kell tartani!

A lakosok kisérjék figyelemmel kornyezetiik tisztasagat! Ne engedjék, hogy a folyopart és az artér
szemétlerako hely legyen! Jelentsék be a hatosagnak, ha szennyez6dést tapasztalnak! Rendkiviili
szennyezes eseten segitsenek a kar elhdritasaban, és tartsak be a hatosagok elbirasait!

Kozos iigyeink

Az utobbi években szomortan tapasztaljuk, hogy az arvizek, a szennyezések, az erd6k kivagasa,

valamint a folyopartokra és az arterekre lerakott hulladékok, egyre tobb problémat okoznak. Mar

annyira beleavatkoztunk a természet rendjébe, hogy élet- és vagyonbiztonsagunk is veszélybe
kertilhet. A szennyezddések pedig egyre inkabb korlatozzak a folydk és kérnyezetiik hasznalatat.

A rendkiviili szennyezésekre az Eurépai Unid is felfigyelt, és létrehozta a Nagybanyai

Munkacsoportot (Baia Mare Task Force). A Munkacsoport jelentése, az érintett allamok és

nemzetkozi szervezetek véleménye alapjan a teenddket a kovetkezokben foglalhatjuk ssze:

o A folyok es vizgytijto teriiletiik természeti értékeinek védelme és kornyezetbarat hasznositasa
érdekében oOssze kell fogniuk a Kérpat-medence allamainak! Az egyiittmiikodés alapja az
érintett orszagok kozotti megallapodasok, és legyenek az iranyadok Eurépai Unié ide
vonatkozo6 ajanlasai!

e Fel kell mérni a fontosabb, jelentdsebb szennyezé forrasokat, és biztositani kell, hogy azok ne
veszélyeztessck a folyokat!

o Osztondzni kell a kormyezetet kiméld ipari technolégiak bevezetését!

Rendkiviili szennyezések esetén a szennyezd fizet elvét kell alkalmazni!
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Heavy metal content of the riverbed in Viseu and Tisza, September 2000
Continutul de metale grele determinat in albia raurilor Viseu si Tisa, septembrie 2000
Bwmict Bamknx MeraliB y 0aceiinax Bimey i Tucn, Bepecens 2000 p.

A Visé és a Tisza medrének nehézfémtartalma, 2000 szeptember

Pb: lead, plumb, cBurens, 6lom, Cu: copper, cupru, Mias, réz, Zn: zinc, zinc, IKHHK, cink

mg/kg dry mater: mg/kg substantd uscata - Mr/kr cyxux pedoBuH - mg/kg szdrazanyag
\/ - limit concentration of no effect level, concentratie maxima pentru sediment nepoluat,
piBeHb YHCTOrO HaMyiy, tiszta iiledék hatarérteke

sampling sites
Viseu, above Borsa-clear
Ruscova stream-clear

Tisza, below Delove-clear
Tisza, above Viseu-clear

Viseu, Viseu de Sus
Vaser stream

Viseu, Crasna Viseului
Viseu, above junction
Tisza, Craciunesti
Tisza, Sapinta

Tisza, Remetei

Tisza, Viskovo

Tisza, Kriva

Tisza, Mala Kopania
~ Tisza, Vinogradov
' Tisza, Vilok
~ Tisza, Tiszabecs
. Tisza, Tiszakorod
 Tisza, Jand

puncte de prelevare

Viseu, amonte Borga-curat
raul Ruscova-curat

Tisa, aval Delove-curat
Tisa, amonte Viseu-curat

Viseu la Viseu de Sus
raul Vaser

Viseu, la Crasna Viseului
Viseu, amonte confluenti
Tisa, la Craciunesti

Tisa, la Sapinta

Tisa, la Remeti

Tisa, la Viskovo

Tisa, la Kriva

Tisa, la Mala Kopania
Tisa, la Vinogradov

Tisa, la Vilok

Tisa, la Tiszabecs

Tisa, la Tiszakorod

Tisa, la Jand

NYHKTH A0CTIIKEHb

Biuto nax bBopa-uncruii
PyckoBa cTyMak-4HCTHI
Tuca, JlenoBe-uucTHii
Twuca, Hax Bimo-uncTiid

Bimro, Bimo ne Cye
Bacep ctymak

Bimo, Kpacua Binteynyii
Bimo, yems

Tuca, Kpaiiuysenru
Tuca, Camizna
Tuca, Pemenen
Tuca, Bamxkoso
Tuca, Kpugra

Tuca, Mana Kopaus
Tuca, Banorpanos
Tuca, Bunok

Tuca, Tucabed
Tuca, Tucakopon
Tuca, Haun

mintavételi helyek

Viso, Borsa felett-tiszta
Ruscova patak-tiszta
Tisza, Delove-tiszta
Tisza, Viso-tiszta

Viso, Viseu de Sus
Vaser patak

Viso, Crasna Viseului
Viso, torkolat felett
Tisza, Craciunesti
Tisza, Sapinta
Tisza, Remetei
Tisza, Viskovo
Tisza, Kriva

Tisza, Mala Kopanja
Tisza, Vinogradov
Tisza, Vilok

Tisza, Tiszabecs
Tisza, Tiszakorod
Tisza, Jand
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Heavy metal content of the Tisza flood plain in Ukraine, September 2000

Continutul de metale grele in albia si lunca riului Tisa determinat pe teritoriul Ucrainei, septembrie 2000
Bmict BasKKHX MeTaJliB y IPYHTAX HA 3aIUIABHUX TepPHTOpifAX 6aceiiny Tucu B Ykpaini, Bepecens 2000 p.
A Tisza medrének és az drtér talajanak nehézfém tartalma Ukrajnaban, 2000 szeptember
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Pb: lead. plumb, ceusens, 6lom, Cu: copper, cupru, Miae, réz, Zn: zinc, zinc, HHHK, cink

mg/kg dry mater: mg/kg substanta uscata - Mr/kr cyxux pedoBuH - mg/kg szarazanyag

N/ - limit concentration of no effect level for agriculture, concentratii maxim admise pentru terenuri destinate culturilor agricole,
J0MyCTHMa KOHCEHTPALiA MIKIUTHBHX PEYOBHH B TPYHTAX, NIPUAATHHX [UTA CiIbCHKOTOCTIONAPCHKOTO BHKOPHCTAHHS,
mezogazdasagi miivelésre alkalmas talaj hatarértéke

Nr./Hp. sampling sites
11. Tisza, Delove-clear
12. 'Tisza, Viskovo
-a. - forest
-b. - forest
-c. - cornfield
13.  Tisza, Kriva
-a. - pasture
-b. - pasture
-C. - pasture
14.  Tisza, Mala Kopania
-a.  -pit
-b. - comfield
-¢c. - cornfield
-d. - pasture
15. Tisza, Vinogradov
-a. - canal
-b. - forest
16.  Tisza meder, Vilok
-a. -bank
-b. - forest
-¢. | - forest

puncte de prelevare

Tisa, la Delove-curat

Tisa, la Viskovo

- padure

- padure

- lan de porumb
Tisa, la Kriva

- pasune

- pasune

- pasune

Tisa, Ia Mala Kopania
- groapi

- lan de porumb

- lan de porumb

- pasune

Tisa, la Vinogradov
- canal

- padure

Tisa, la Vilok

- mal

- padure

- padure

MYHKTH T0CTIKEHb

Tuca, Jlenose-uncTHii

Tuca, Bumkoso

- JIic

- Jmic

- HHBA

Tuca, Kpusa

- MACOBHIIE

- MACOBHIIIE

- IACOBHILE

Tuca, Mana Kopans
-aMa

- HHBA

- HUBA

- IACOBHIIE

Tuca, Bunorpanos
- KaHal

- Ji¢

Tuca, Bunox

- Beper

- JIic

- Jii¢

mintavételi helyek
Tisza, Delova—_tiszta

Tisza, Visk

- erdo

- erdd

- gabonafold
Tisza, Kriva

- legel6

- legeld

- legeld

Tisza, Mala Kopanja
- gbdor

- gabonafold

- gabonaftld

- legel6

Tisza, Vinogradov
- csatorna

- erdd :
Tisza. Vilok

- folyopart

- erdd

- erdé
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Heavy metal content of the Tisza flood plain in Hungary, September 2000
Continutul de metale grele determinat in albia si lunca riului Tisa pe teritoriul Ungariei, septembrie 2000
BMmicT BaRKKHX METAJIB Y TPYHTAX HA 3aIUIABHHX TepuTopisx 6aceiiny Tucn B Yropuuni, Bepecens 2000 p.
A Tisza medrének és az artér talajanak nehézfém tartalma Magyarorsziagon

Pb: lead, plumb, ceunens, 6lom, Cu: copper, cupru, Mifs, 1éz, Zn: zinc, zinc, HUHEK, cink
me/kg dry mater: mg/kg substan{d uscatd - MI/Kr cyxnx peqoBuH - mg/kg szdrazanyag
N/ - limit concentration of no effect level for agriculture, concentratii maxim admise pentru terenuri destinate culturilor agricole,
JOMYCTHMA ROHCEHTPALls LIKITIHBHX PEHOBHH B TPYHTAX, IPHIATHHX U1 CLABCHKOTOCIOAAPCHKOrO BUKOPHCTAHHS,
mezogazdasagi muvelésre alkalmas talaj hatarértéke

Nr./Hp. sampling sites

11. Tisza, Delove-clear

17.  Tisza Tiszabecs

-a. -beach
-b. - forest
¢t Sforest
-d. - forest

18.  Tisza Tiszakorod
-a. - forest

-b. - kitchen garden
_c. - fruit garden

19. Tisza, Jand
-a. -beach
-b. - forest

-c. - pasture

puncte de prelevare

Tisa, la Delove-curat

Tisa la Tiszabecs
- plaja

- padure

- padure

- padure

Tisa, la Tiszakorod
- padure

- gradina de legume
- livada

Tisa, la Jand
- plaja

- padure

- pasune

NYHKTH J10CTi/IZKeHb

Tuca, JlenoBe-4ucTHA

Tuca, Tucabed
- TIAXK

- i

- Jic

- JIic

Tuca, Tucaxopon
- Jic

- TOPOA

- can

Tuca, I7IaH,z_[
- TUTSA

- JIiC

- TACOBHIIE

mintavételi helyek

Tisza, Delove-tiszta

Tisza, Tiszabecs
- strand foveny
- erd6

- erdd

- erdo

Tisza Tiszakorod
- erdd

- veteményes

- gylimolcsos

Tisza, Jand

- strand foveny
- erd6

- legeld



Regional Inventory of Potential Accidental Risk Spots in the Tisza Catchment Area

Inventarul regional a surselor de poluare potentiale in bazinul raului Tisa

PerionannHa inBeHTApU3aIis MOTeHNIITHNX aBapiiHo-Hefe3neYHNX Miclb ¥y Boj10300pi Tuen
A Tisza-vizgyiijt6é potencialisan veszélyt jelenté szennyezo forrasainak regionalis leltara

High Risk Spots in Romania
ARISl é\.’[ap National number and sub-region Industry Sector
Somes-Tisa Sub-basin

1 1. SC TERAPIA SA Chemical (pharma)

2 2. SC AURUL SA (pond) Mining

3 3. SM BORSA - Colbu Pond Mining

4 4. SM BORSA - Novat Pond Mining

5 5. SM BAIA MARE UP Central Flotation Unit, Mining
UP Sasar (pond)

6 6. SC ALLIED DEALS PHOENIX SA Metallurgy

7 7. SM BAIA MARE - EM Baia Sprie (pond) Mining

8 8. SM BAIA MARE - EM Cavnic (pond) Mining

9 9. EM AURUM - Ilba Sector Mining

10 10. SM BAOA MARE - EM Herja Mining

11 11. CMNPN REMIN BAIA MARE - EM Turt Mining
(pond)

i 12. EM AURUM - Nistru Section Mining

5 13. C_N.M.PN. REMIN SA BAIAN MARE Mining
Mining Subsidiary Rodna (pond)

14 14. SM BATA MARE - EM Baiut (pond) Mining

15 15.SC SOMES SA, Degj Pulp & Paper

16 16. SC COMINEX NEMETALIFERE SA - Mining
Mining Subsidiary Aghires (ponds)

17 17. SC AGROCOMSUIN - SA BONTIDA Agric./Pig Farm
(biolgical ponds) ‘

Crisuri Sub-basin

18 2. CNCAF MINVEST, SC Devamin sa, Mining
Branch Mine Brad - U P Gurabarza, Ribita Pond

19 4. CNCAF Minvest, SC Devamin SA, Mining
Branch Mine Baita - U P Baita, Fanate Pond

: Mures Sub-basin

20 2. SC BICAPA SA (pond) Chemical

21 4. EM. ABRUD (pond) Mining

22 5. EM Rosia Montani (pond) Mining

23 7. E.M. Baia de Aries (pond) Mining

24 10. EM Coranda Certej (pond) Mining




High Risk Spots in Ukraine

ARiiflap National number and sub-region Industry Sector
1 1. Opened joint-stock company "Perechynskyi Pulp & Paper
chemical timber industrial complex", State
2 2. Opened joint-stock company "Svalyava chemical Pulp & Paper
timber industry complex", State
3 3. Opened joint-stock company "Velykohychkivsky Pulp & Paper
chemical timber industrial complex", State
4 6. "Prykarpattransoilproduct”, Russian Federation Oil
3 7. "Druzhba", State Oil
6 19. Platform 2/1 village Rososh, il
"Prykarpattransnafloproduct”, Ruddian Federation
ARi;‘flap High Risk Spot in Hungary Industry Sector
Budapest region
1 4. Landfill for radioactive wastes Plispikszilagy Waste
2 6. HUNVIRON Kft. Pile from flying ashes, Lérinci Energy
Szolnok region
3 1. Sugar factory Rt. Begin-Say (French) Food
4 3. MOL Rt., Szajol Bazistelep Oil
. Miskolc region
5 2,2. HIDROTECH Banyaszati- ¢s Kornyezetvédelmi Kft. Mining
APV Rt, Gyongyosoroszi
6 30. AES Borsodi Energetikai Kft. Power Plant, AES By
Summit Generation Ltd., Kazincbarcika
7 78. Kbolajtarol6 Rt., Tiszatjvaros MOL Rt. o1l
Tiszai Finomito
8 79. Terméktarolo Rt., Tiszatjvaros MOL Rt. Oil
Tiszai Finomito
9 81. Columbian Tiszai Koromgyartdé KFT, Columbian 0Oil
Chemical Company USA, Tiszatljvéros
10 82. AES Tisza Eromu KFT, AES SUMMIT Generation 0il
Ltd., Tiszatujvaros
11 83. AES Borsodi Energetikai KFT. Tiszapalkonyai Energy
Héerémii, AES Aramtermelé Holding, Tiszatjvéros
ARISmMaP High Risk Spot in Slovakia Industry Sector
1 12. Zelba 3. p. 02 Siderit, Ro¥fava Mining

Tables and maps by courtesy of International Commission for

the Protection of the Danube River (ICPDR)




Regional Inventory of Potential Accidental Risk Spots in the
Tisa Catchment Area (Romania, Hungary, Ukraine, Slovakia)

Industrial Hot Spots and Tailing Ponds; Summary Assessment of the ICPDR based on national inventories

The Tisa Catchment Area
within the Danube River Basin

LEGEND
B Tailing ponds & deposits @& Enery production
D Mining industry A\ Food, sugar factory
A Metallurgical industry [EI Cellulose & paper Industry
(O Chemical industry 0 Pigfam
. Oil industry, pipeline
Tisza basin — Main rivers
3 country border — Tributaries @

W Settlements
0 25 50 75 100 125 km

Scale: 1: 2 500 000

Potentially High Risk Spots (Industrial Hot Spots
and Tailing Ponds): Summary Assessment of the
ICPDR based on national inventories, August 2000

1 I Romania B Ukraine
1. SC Terapia SA Clup-Napoca O 1. Perechynskl industrial complex (&
2 SC Aurul SA Baia Mars [F 2. Svalyava Industrial complex (=]
3. SM Barsa (Cobu) & 3. Valykobychkivsky industrial complex(®
4, SM Borsa (Novat) @ 4. Prykarpattrans oil product @
5. SM Baia Mare UP Sasar H A 5. Druzhba
8 SC Allied Deals Phoenix SA B. Prykarpatirans naftoproduct @
7. SM Baia Mare - EM Baia Sprie & £

B. SM Baia Mare - EM Cavnic E

9. EM Aurum - liba (] —
10. SM Bala Mare - EM Harja [ = Hungary

11, CMNPN Remin B. Mare - EM Turt B 1 puspekszilagy (radioactive wastes) B

12. EM Aurum - Nistru [J 2. Hunviron KL Lorincl

13, Remin SA Bala Mare-Rodna & 3. Begin-Say Szolnok /A

14. SM Baia Mare - EM Baiut B 4. MOL Rt. Szajol Bazistalep #
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