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On the heavy metal pollution
of the River Tiszu

\ \ 'hat do u e cal l  hcavv metals?

c'hemically. heavy nretals are metals u,hose density is highcr than 5 g/cmr and whosc atomic
Irttrnber is Itighel than 20. Most of the environmental problems are caused by cadmium (Cd). lead
(Pb). chromiurr (Cr'), copper (Cu), zinc (Zn), nickel (Ni) and rnercury (Hg) pollution.

Horv do heavy' metals get in the rivcrs?

In a natttral process. by being sconred frorn rocks. This heavy nrctal content ofgeological origin is as
insigr.rilicant in tlic case of the Tisza as in any other rivers in general. Heavy metal get in nvers
artificially as rvell, especially frorn waste w.llcl created by indr"rstrial activities. The major sources ol'
pollution ar-e tliuittg. lretallurgv and electroclcposition, but heavymetals mayget into u'atcrs during
paint ancl tiye production. too. Plants and rrills ofthosc types regularly contaminate the u,atcrs to a
ccttain extent. Whcn a largc mass ofrvastc rvater is coincidentally or dcliberately discharged in tlic
natural world, rve speak o1'accidental pollution. Of thcse the ntost well-knos,n are the oil spills of
the seas. In reccnt years, untbrtrLnatcly" there has morc and nrore often been catastrophes hazardous
to nature andhumans in the Tisza basin.

What happens to the heavy metals rvashed into the rivers?

Depending on the tcchnologv. heavy mctals are either dissolved cornpounds or they drift
undissolved attachcd to particles of the deposit. Of thc two. dissolved compouncls pose a greater
hazard as they can urtlltlate the fbod chain more easily. Hor.vcver, the undissolved ones can be
deposited and accumulatcd more quickly on the liverbed. flood plains or in reservoirs. In certain
conditions (for exatrple to the eflcct ofbacteria). thcy may become dissoh'ed. Compounds of
hazardous heavy metals (c.g. cyanide) do uot deconrpose, rathcr, they acculnulate and may stay
hazardous to the environtnertt for a long time. Dissolvcd compounds flow all along tl.re rivers, and in
the case ofthe Tisza, they. through the Danr:be. reach thc Black Sea. Most ofthc undissolved heavy
rnetal sludge is deposited at the upper and rr.riddle rcaches ofthc river. Later, rises may drift some of
it to the lorver reaches.

What effects may the heavy' metals havc on the environment and humans?

Unlike rvell-knorvn poisons. heavy metals are characterized by having a slow effect ovcr a long
period of tirne. They are not discliargcd flom living organisms. or they are discharged slorvly. Thc
pre sence of several heavy nretals is impoltant lbr the hurnan bocly ir.r small amounts, whereas a large
quantity accumulated in it mayresul1 in serious illnesses.
Dissolved hear,y nrctals may reach thc soil and later thc grouudwater and a lirnit ntay have to be put
on watel' consumption. Hcavy mctals deposited on the flood plains may cause problcms rn
agriculture. too (grazing. plant grou,ing, irrigalion). Thcy may cnterlhe food chain in the waters and
tnay be accutnulatcd. so heavy metals in fish nray posc a tlueat to the health ofbirds. ntamrnals and
h ttn-Lans.

The occurrences ofhear'l metal pollution in the Tisza basin in 2000

The disaster happeued ou l0 March. in Ronania. rvhcn a huge arnount ofsludge containing heavy
ntctals spilled out ofthe tailing poncl oflhe lcad and zinc nrine at Baia-Borsa in Mararnures County.
The suddcn rainfalls and lapid thar.v meant a grcat ar.nount of u,atcr that burst the dam of the tailing



pond. During thc catastrophe approxinrately 20,000 nr 'ofpol luted $'atcr l lo\ccl  oLrt  and on to the
Novac strcam. thc Vaser stream and fi'oln there into the livers Viseu antl Iisza. Becausc of similar
causes there were two additional but miuor accidents in March. rvhen snrallcr aulounts ofhcarr
metal sludge poured into the watercourses.
Surveys concluded the following:
o The wastewatcr flou'ed down the livers rvith a rise. covering the flood plains to the height

of 2-3 m.
o Most of the heavy metals were present undissolved. so in a dircctl; incf'fcctr r c for.rl .
o On the othcr hand, the concentratiou of dissolved hear,}, netals tracle u'ater qualif bc

charactcr-ized as heavily polluted in the upper reaches. The tributaries had a diluting effect in thc
nr iddlc and Iower reaches.

o In thc uppcr-reachcs the sludge rvas clepositcd in the riverbed and on the flood plains.
r The Hungarian and Ukrainian authoritics introcluced a partial barl on agricultural actn'itics.
o The rise colning afler the contaurination washed ont rnost ofthc dcpositcd hcavy rnetals from

the riverbed and the flood plains.
o According to the surveys ofthe author-ities agr-icultural actir.ities can bc continued because the

hcaly metal concentration is belorv thc lcvcl ofbeing hazardous.
r According to the biological surveys thc heavy' rnetals do not cnrsc lrrccable darnage in thc

biology ofwaters.

Whatshould be done in case of accidental  pol lut ion?
The autfutt'ities shor"rld rnonitor watcr quality. In tJrc cndan-eered sections this should include heavy
tnetals as well. In case ofaccidental pollution the population should inrnrcdiatcly bc infort.red, and
the necessary surveys have to be donc. lf thcrc is a clangel the authoritics rray inrpose a ban or
restrictions, whichthose affectedhave to abide by (in thcirou,n intcrcsts as wcll).
The inhabitonts should keep an eye on the conclition of their environrrcnt. Thcy lnust not let the
riverbanks and llood plains become rubbish clunrps. I f they come across contar.nination, they should
report it to the autl.rorities. In case ofaccidcntal pollution they should hclp undo the darnage ancl
follow the regulations ofthe authorities.

Our common causes
In recent years we have been unhappy to cxpcricnce that rises, instances ofpollution, deforestarion
and nrbbish dumping on riverbarks and flood plains cause r.nore arrd nrore problems. \\'c ar.'
interfering in the course ofnature to the cxtcnt that our own safety and the saf'ety of our properries
may be in danger. Similarly, multiple contanrinations put ever-increasing Iinr its on the Lrse of rir e ls
and their environr-rrent. Even the attention ofthe Europcan Union has beeu attractcd to accidentrl
pollution, and it has started the Baia Mare Tash Folce. Based on the fepoft ol'thc task fblce and thc
opinions ofinternational organizations our dutics can be summarized as fbllou's:
o In order to protect the natural valucs ofthe rivcrs and their catchnrenl areas. und to utilize them

in an environrnentally friendly u,ay the nations ofthe Carpathian Basin mustjoin forcesl The
basis of thc cooperation should be tlre agreernents bet$'een the countries inr,olved, and the
relevant recommer.rdations ofthe European Union should be guiding pr-incrples.

o The important polluting sources should be sulveyed and rve should prevent thern fronl
endangering the dvers.

o Introduction of envirorurental-flienclly industrial technologies shoulcl be encouraged.
o In case of accidental pollutionthe 'pollutcr pu.lr'prir.rciple should be applied.



Despre poluarea cu metule grele
u rfrului Tisa

Ce sunt metalele grele ?

Din punct de vedele chirnic metalele grele sunt acele metale care au densitatea mai mare de 5 g/cm',
gi nurnirul atomic mai mare de 20. Cele mai rnulte probleme al poludrii mediului sunt cauzate de
cadmiu (Cd), plumb (Pb), crom (Cr), cupru (Cu), zinc (Zn), nichel (Ni) 9i mercur (Hg).

Cum ajung metalele grelein riuri ?

Pe cale naturali pot ajunge prin spdlarea din rninereu'i. Cantitatea de metale grele existentl in rdul
Tisa avAnd provenienli geologicd este foafie rnicd in cazul rdului Tisa. In r6uri metale grele ajung qi
datoriti apelol uzate provenite din activitdli industriale. Poluatorii sunt in primul rAnd apele uzate
provenite din industria minierd, din siderurgie, atelierele de galvanizare gi industla vopselelor.
Aceste intreprinderi polueazi tot timpul intr-o mdsurd mai mare sau mai mici. In cazul cdnd
accidental sau voit aj unge in naturd o cantitate mai rrare de ape uzate vorbim de poluare accidentali.
Dilrtre acestea cele mai cunoscute sunt poluirile apelor marine cu produse petroliere. Din pdcate in
ultimaperioadd gi in bazinul rAului Tisa apartot mai frecvent evenimente ce constituie unpericol atit
pentru naturA cat gi pentru om.

Ce seintimpli cu metalele grele ajunsein rAuri ?

in funclie de tehnologia utilizatd, metalele $ele pot ajunge in apd sub formi de compuqi care se
dizolvd sau in stare solidd nedizolvabili aderdnd la parliculele de sedimente. Compugii dizolvafi
prezintd un pericol mai mare deoarece ajung rnai uqor in 1an1ul trofic. Cele care nu se dizolv6 se
depun mai uqor in albiile rAurilor, in lunca rdului unde se acumuleaz5. Acestea in condi{ii
corespunzdtoare, de ex. sub acliunea bacteriilor pot aj unge sub formd dizolvatd.
Compuqii metalelor grele periculoase nu se descompun ca de ex. Cianurile, ei se acumuleazd gi pun
in pericol mediul inconjulitor timp indelungat. Compuqii dizolvali srurt purta{i de-a lungul cursuiui
apei, in cazul rdului Tisa ajungAnd in Dundre 9i apoi in Marea Neagri. O parte insemnatd a
ndmolului concentrat cu metale grele se depune de-a lungul cursului superior qi a celui mijlociu al
apei. Datoriti inundaliilor acesteapot ajunge qi in cursurile inferioare.

Ce efecte pot avea asupra mediului gi a omului ?

O caracteristicd a metalelor grele este aceea cd fa![ de otdwrile cunoscute, efectul cauzat de
prezenla 1or este lent qi de lungd durat[. Din organismele vii nu se elimini deloc, sau foarte lent. in
cartitAli mici, prezenla 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 pdnza de apd fieaticd qi ingrddind
folosirea ei. Metalele depuse in lunca rdului pot provoca probleme gi in agriculturd. (pdgunatul in
aceste zone, culturile de plante, irigare) Aceste ape poluate pot ajunge in lanlurile trofice acvatice
unde se pot acurnula, fiind periculoase pentru peqti, pisdri, mamifere gi chiar pentru sdnitatea
oamenilor.

Catasfofa s-aprodus in data de 10 marlie, cAnd din iazul de decantare NovS! aparfinA:rd Sucursalei
Miniere Baia Borga din cadrul Companiei NaJionale REMIN judetul Maramureg, s-a deversat o
cantitate mare de nimol incircat cu metale grele. Cantitatea rnare de apd provenitb din ploile
abundente i topirea zdpezllor a provocat ruperea diguiui iazului de decantare, deversdndu-se o
cantitate de 28 mii mc de api po1uat6. Aceasta a ajuns in rdurile Novd!, Vasel Viqeu gi Tisa. Datoriti



Llnor cauze aselr.lindtoare in lunamartie inca de doud ori s-au produs deversiri in cantitate nai mrcd
Cercet[rile au stabilit umdtoarele:
o Apa poluatd s-a scurs impreuni cu viitura gi a acoperit lunca pe o indltime de 2-3 m.
o Cea mai mare parte a metalelorgrele a fost sub formd nedizolvatd de ndmol inactiv.
r In zona cursului superior concentralia nretalelor grele dizolvate a fost cea caractedstici apelor

poh.rate putemic In zona ctrsului rnrjlociu respectiv inferior s-a manif-estat efectul de diluatie
datorat afluenlilor.

. In zonele superioare ndmolul poluat s-adepus in albie qi in zona inundabili.
o ln zonele inundabile autoritilile maghiare gi ucrainene au instituit interdiclie pa4iali privind

activitiilc ag colc.
o L.rundatiile care au urmat au antrenat cea lnai mare pafie a metalelor grele dcpusc in albte 5i in

zona imndabili.
o Pe baza constatdrilor autorita{ilor in lunca rir-rlui se poate continua activitatea agricolS, deoarece

concentratia metalelor glele a scdzlt sub limita admisibili.
. Analizele biologice ef'ectuate au relietbt ci prezenta metalele grele nu a produs daune in

ecosistenul riului.

Ce trebuie flcutin cazulpoluirilor ?

AMorititlile efech.reazp in mod regulat acliuni de verificare a calitilir :rpei. in zoncle periculolse este
recomandatd gi analiza regulatd a metalelor grele. In cazul poluirilor accidentale trebuie in$tiintata
irrediar popuLalra qi  t rebuie efcctualc anal i )c le crerpurrzdtoare. i r r  caz de perrcol  auror i t i t i le pot
institui interdicfii care trebuie respectate.
Locuitorii trebuie sd umdreascd cu atenlie curSlenia mediului. Nu trebuie ingdduit ca rnalul sau
lunca rAului sd devini loc de depozitare a deqer-uilor. Trebuie anuntate aritoritelile cand se
semnaleaz[ fenomene de poluare. In cazul poludrilor accidentale trebuie acordat sprijin autoritililor
ir.r vederea elimindrii intr-un timp cat mai scurt a pagubelor produse ;i trebuie respectate indicaliile
autoritdtilor.

Cauzi comunl

in ultima perioadi putem constata cu tristete problemele cauzate de inundatii, de poluari, dc
defrigdri, respectiv de degeurile depozitate pe malul 9i iLrncile rAurilor. InTplicarea noastri in
modificarea naturii este aga de mare incit putem pune in pericol viafa qi averea noastt'd. Poludrile
limiteazi din ce in ce mai mult folosilea riurilor qi a arnbientului acestora. Polualea accidentald dc 1a
Novd{ a intrat qi in aten{ia Uniunii Europene care a infiinlat Grupul de lucru de la Baia Mare (Baia
Mare Task Force). Pe baza raportului grupului de lucru gi a coucluziilor diverselor organisure
intemalionale trebuie adoptatd unndtoarea strategic:
. In vederea protejirii potenfialului natural al albiilor 9i a luncilor rdurilor, precum gi pentru

exploatarea acestora in mod ecologic trebuie si colaboreze statele din bazinul Carpa{ilor. Baza
colabordrii trebuie sA fie tratatele dintre aceste tiri avind in vedere $i recomanddrile in domentu
fhcute de Uniunea turopeand.

o Trebuie inventariate sursele de poluare cele mai imporlante si trebuie sd ne asigurdm ct acestea
nu vor mai periclita rdurile.

o Trebuie sprijinitd introducerea de tehnologii nepoluante.
o ln cazul polulrilor accidentale trebuie aphcat principinl ,,Polrcdorul pldteqte " !
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fltti rrc r aLllr na:ttglclro ua:nxltttn?
3 riri,rrroi ToqKlr Jol))' nl;riKrlrr HA3TBJR)r, ri nrcrllrrr. nopsltliosrrii rror\rcp tKlrx >20 i rycruna
rcpcBlrriy€ 5 rcrr'. Ilaii5i:rr,ru ue6e:neqsulrrl .:t-rr oro,r)rolrorrl cep!)loBrrua € 3a6py-lHr-HHr Ka.-uui€v
(C'd). o.roeo,\r (Pb). rporrou (fir). rriltro (Cu). urrrrxov (Zn). Hire:rerr (Ni) ipryr-rn (Hg).

fIn rro'r'p:rn.rnrcrs eaxri lrc r:r.rn y piriu?
l l p r rpo . t t t i l t  L l l - l l j a  X(  r \  l .  B  l tPoUcc i  n t t r tnnr t t r r t  l l ( ' l r ( r .1 t l .  B  T t tc i  t ; r t i t l i . i .  I c r ' . lo r i r lHo cnpt t , t t t t l c t l t l i i .  e r t i c r
rutxrrrx veranie lyxtc wriurrrii. flfiyuuo r pirir uiurri Hreramr noplrrJutror b 3 cnpauboBaHur\ru rogalrl. rni
r i r l  U i : l r , , r b  s  npo r t ce i  H r rP r " i I | r r r t rea .Bnc l \u r )  L rL ' l ) r )  r I t n i ] np r r r r r i : r rq r rnu ;x r i o inpo \ f l r (n ( r t soc r i :  r i pH l l ro i .
' t t t t l l t1- l t to i . r :u lcaHi . t t t t l j . l t r .aroxua]e l r t t r t | l : t1- t6o:aao, tar . I { i l i ;npt t r . l tcTBac| IcTc\ ' 'aTI lq I I ( ln6 i ; l l l jqu
rrcr r r r r i i i  r r ip i  :a5p1: turoro l r ,  no. ln .  B rorn 'Brr r1a. l rv .  r r ruo: l51r f ; - rxo i  rpr r rnrurr  B nprrpo- tn.  ccpc, ' toRrrue
pllr lr oBo rrorpan-rg( :rra'rr ra Ni.l,xicrr, cnpilu Lr rrllrr |\ Bo.t. roBopIr\ro flpo iroro oco6"rnec iaSpy.lrrcrrllr. 7]o
Haii5irrsu ui-rourr :15p1:ulcHb uboro ltr)'rra.rcx:lrb'Hacf rori rr;llrrrr'na nosepxni uopir iorcarris. I{a
Na.lrl, ocraHHilr qacou s 5lcciiui Tricrr \nr r!(Irl] rracriIrle e cei;rcall.r rrc6c:nevHux nu nprr1.lo,'1rr i ,r;rrrrr
.rrrcpcii u<o:roriuurrx rarac lpcxf .

ll lo ui'.r6ynaerscq 3 NreraJalrn! KoJn BoHH nor pan;rnmrs v pixlr?
3zLlcxuo si1 rerHorroriT lnpo5Hrrursa saxKi rrcla,rr nepe6yearon 1, ao;1i e (loprri po3lr'lrHux cno,rryt
a6o, B Hcpo3-rrlHeaorry crarri. 3 niruruxlrrrr rrNlyny fic|cHocerscq 3a rc.]iero r pyc,ri pirur. Po3qnHeHt
\ 'n{uyKrr  H.r r ' i6 i . rbLr  r re ' i r r r rc ' rn i .  5o . r . r lo  \ ruxvrb roTpaf l rTrr  B . raIUFrr  xHB.JrcI l r r .  l lcpor , rHueui
cro ryKl r  ocuarc i  b  H:r  - - t r r i  p i r , r r  i r r f l rporr rLrx l rurr , r ' r  n i ip lc . r i .  B toHir \  J i r ronJr ! ' rHr  ia  Hl r ry- r i  eo- Iof i , \ l ru t .
3 : r  ncsrr r r r  )nroB Hanprr i l ra . t .  np l r  r i jqBH()e r i  s i . ln , rs i t r rur  Sl r , rcp i i i  u i  cno.  ryrcr  r r t lN; , . rs  ncpci ru:
I rcPo3qrrHcHoro B po3,rr.rr rcHnii cralH.
a' r,.tytilt ujtti:,rlts}1x glr;rflirrx rrgtttis Hf p"i iuaruibcr. tti H:lnpulcH-f uilgil. a HafpoMaDryrcTbct
( r  rg  l ry .  r to tu rscr) .  c i i l rJ . r* l t  f l r \ r  cd] l l \ i  n i . t  l l r r l ro*  , txcrory oro, r ) ru, roto Hac cepeJoBt tura l ta  nosrHi
'rJe . Po l,{uHeH i cno-r),r\ r l)ir n rrr t eo-foxr pirrrr. rt .lJro\r) ur rnr:ry Trrcrr. rl)oxoJrrb no aciii iJ loe:ffiH i. a
rri'rrriu.rc vcpe: lyHaii rrorpan"rrrors y t{opuc rropc. Harry:r 3 narpo\ra.txcr lrsr\'rri Hepo3,rrzHe Hllx crolyK
:.lc6i,rruoro ocigae y scpxHiii i cepc:rriil .rac'rrrrri pyc,ra. fliJqrre ntrs.'rii -ft-sxa iioro Llilcrll{a Moxe
nepeuicru ll.lcn rrur: no levii pirur.

-fln uoxyrr nn"runaru qi :a6pyEneHsrr Ha .JrrcafiHy i orouylo.re ct'pe11onuu1e?
Xap:rrcrepHoro o3HaKolo siu'ttrcnr ueranis a re. u(,. 111 silrriuy eil rala,rrr-,Honi4ounx orpyiiuux peuoeun,
ix gir c noai.rlnoro i rprr sat: Jtosrrrfi qac. 3 xrrronr clrrani.luy ui peroanrl.r a6o He BriBorrrrbcr r:irrari, a6o
Rr{Bo.!,rrbcr, anc Jyxc nosirsso. l lprrcy'rHic'rr, -tcsKrrx 3 rlux (rra[plrK-]an, Mi,1i, uraHhl) B opraHr:Jr'r B
ua..uiii xilrxocri Ba)IiJrnBa .r.ilr r' ioro r|lHsuiorrl'ulurr. are HarpovarxerrHr g ge,urxil"l xi.rrroc'ti rtoxl.rs
cnpu.lrnrunr cepilo:ui :axeoproear*rr.
P o r u u H e H i  c n o . r y r l r  B { l x x l r x l r e r a , r i e r r o x l r L n o r p l r r r r y r p y r r r . J r r i r r r i r l c y r p y H r o s i  a , 4 u -  l l r \ 4  \ ' J \ l r \ l
o6ucNyrourz uo;rcnlrsocli BllKoprlcraHHr soilu. Baxrri lrerarn, rrrri rrorparrulrr4 B 3or'ly lilronJreHHs,
uoxylr urxig:ruuo Bnirr.lBaru i Ha ci,rsclxc rrocno.qapcrBo ( ennac xyr:1o6rr i eupou{ysaun.r KynBDipHhx

noc-uH Ha 3ar onr touitHl | \ | cpr lof irx. rpoucr rHr ).
florpanruuu 3 Boloro B -'raHurof xuB,rtetrnr. Ba;r\-ril ler.lrltt ltxfpor\ritaxytorT,cl e opraui:ui plt6,
Hapaxarcqu rtrll calrrrv rla rrcdc:ncrl xrrrg rrruris- ccusuie i e KiHucsoN'ry pe:yltrari noatrHu.

3a6planenru Tncu Bl;{iR irrx }rera-ra;rrlr e 2000-rn' potli
l0-oro 6ep*nx e PyuyHii e o6,racri Mapirlrypcrrr cranacq Karacrporlra. 3 ai.qcrii;iHura 6ar-6opca-crroro
o,roro- i qunr<oerago6yrr roro pyiuruKa B Bolly lrorpa nna sernxa xirrr,riiers HaMyny 3 sN{icroN4 eaxxrrx
veranin. Panroei 4oxli i Bi.uura npuBe"rlrl Jlo lor1l. ruo Be,runa rcilsniclr, rorlr po3Muna 3arary sigc'riiiHoro
6acciiuy. B nepioa rarac rpo(lrr : uolor6ipHnKa Brrrex;ro ruc rrprr6,rn:uo 28 ruc. xy6onrerpie
cnpaur,oBaHoi eorru. I{i :a6pylueHHJr rorpafir-r]ir cnoqarhJ B loroNr Hoeau iBacep. a norilr y Biruey.
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3ei4cu rprva gopom Bena Ao Trcn. floai6nlru ur,r-nioM ro.qi x y 6epe:Hi y so,4rl rqe ,4ea pa3r{ norpanuJra
uenura xi:n xicrr, :a6pyrHeHoro aaNKHtuH Merallar{It HaMyny.
!o c:rig:xeurlr noxa3anlli Io:
o Cnpaqsoeana soAa ri.qqac roaeHi 6yla nepeHeceHa no eciii aoexuHi pivox i na 2-3 Iuterpu sa.ru.ua

:an:ranui repinopii.
o Bfir,ura qacnx{a Ba}KKrrx MeraniB norpanlrna y BoAI{ n r}opr,Ii 6e:nocepe4*o ue 4itou n

Hepo3.rr4HeHrD( cnon)'K.
r He:saxarc.& Hr ue. KoHuefrpaui-n po:vuHeHux cnonyK BalIrJrJ4x vera.rie y eep.ris'i pixra eiJnoei.aana

x pium e ,q.rNe sa6py4neniii noai. B cepegniii i nnxuift reuii xonqenrpaqia 6y:ra ueuuolo 3aBAqKI4
po:pigrh]'rouifi aii Boa npxmK.

. V sepr ia'nx :a6pyaHen ufi rrarry,n oci,e y piuui r a tar,rasax.

. ,{epxanHi oprauu Vrpainn i Vropruzull Br4AaJrz nocraHoBu npo qacrnoBy sa6opouy
ci,rscsrorocnoaapcbKoro B14r(opHc r r ruru ran,raoHn repuropiii.

. flueiHs. uto Hacra-[a nic,u ra6pyaHeHru. Br.i\ruJra 6i. ruury uaclmy ocinHX Bax-Kxx rrera.rie r pyc,ra i
3AIUIABHID( 3CMEJ]b.

o B-rragoro 61mo ecraHorreno, rrlo Ha 3ar],'raBax uo)KHa nponoB)IqyBatu ci,tscrxorocnorlapcbhJ

4irurrricrr, rax xr pieeur, elricry eaNrurr ueralia y rpyHrar He nepeBr.tuy€.qonyc ruMoro.
o Eionori*ri Aoc,,ri,Dxeteu noKa3a[v, uro Ba;]o{ r\reraJn4 He rae-taru noNriTHoi Lllholrr . ur x Boro cBiry

piuor.

IIlo norpi6no :po6mu y Bnna,qhT ocobrrnBor-o 3a6pyaneHHq?
Opzauu enadu nos[HHi cl.{crevar qHo npoBoauTn nepeeipr.y rrocri eo.trr. B rricurx njae urenoi
He6*leml:a6pygaeHnJr peroMeHgy€Tbcr npoBoArzru roc,ri5NcHnl na rrricr saxKrrr r'reranie. V ema.4ry
oco6nrnoro sa6pyAHeHnr norpi6no neraiino crosicrlrn uace,rcrrHq i npoBecrn ueo6rilni rocd,rytteHns!
B paei ne6esnexx opzctuu anadu Nrarorb npaBo 3anpoBaAllrx :a6opom aSo oSneNeuHa, srflx e csoix
inrepecax roennni,{orpurr}Earr4cr Bci ri, noro ui nocraaoer.I 6e:nocepe;Hro roprarorscr !
Haceneuun rroBr4HHo nocriiiHo g6aru npo qncrory ororrlmqofo cepe.roBnua. He .[o3Bomi;iMo
nepernopronarz 6epern piuox i sanranrr Ha 3Barlxlla cMirrr! IIpo norriqeHi 3a6py;tHeHH.q HerafiHo rpe6a
AonoBicrlr eiAnoeiAulrM opzaHau e.tctdu! Y Br4naIhT oco6nnBoro :a6py:HeHH;r HacereHlrt rIoBrrHHo
rroAarr4 AorroMory Arq qxHaii refiIIIIoi :rirrilaqii iioro HacJi:r.ie. -]orpn\ryoqncb npl{ rlsoMy
sdnpaBaA:xearu, op z auantu aq a d u no cr auosl

Cni,rrni:axogu
Ocrarmilr qacoM Mr{ 3 cJnrror,r noviqaelro, ruo noaeni. 3a6pyrHeHHr pivox, eupy6yeanru ricie, a rarox
cxJra,(aHHJI ai/6ogie na 6eperax pN i e sanrasax 3aB.lar.orb Halr uo Aa,ri To 6inbue npo6:reu. ,rlto,quHa
r{acrirrlrc{ nopyrrr4na piBHoBary B flp}rpoAi, ruo niJ :arposoto cra,lu se ri,rsxlr i1 rvarepianrHi qir*rocri, a ii
rcrrrr. AAxe 3a6p)rurenus rrrn4 Aani ruu 6irlure o6Mexyrorh Br.iKopr4craHrxr nogn i orouyr'ouoro uac
cepeAoBr.flqa.
Ha oco6nmi sa6plqueHru 3BeprryB )tsary i €eponeiicrxuii Coro:, crnopusuru Po6ovy lpyrry 5a.a Mape
(Baia Mare Task Force). B caoeuy seiri lpyna, npuiiuatowr ,{o }Ealu .{yr\,Iky rpulrerH[x Ao clpaBu
gepxan i uixcrapo.4na opraHis. nponoHye nacryuui 3axoAu 3 veroro ei,a,sepHeHHJI rIoraJrbrrIITX
xaracrpoS:
o .{epNaar,r, ulo 3Haxonrrrrct e 6aceilHi Tncr. noe uHi o6'c:sant ceoi rycu,trLl: n.reroro:axvcry pk i

npnnerJrrr( .qo Hxx reprfiopiii, a raxoN eKonori.{Ho-npaBr.urbHoro ix Br{Ropr.rcraHr{t! OcgoBoro
cnimpaqi noern*{i craru rvi;nqepxanHi AoroBopr4, porpo6neui :alixamermwr aepxaBaM}I 3
BpaxyBaHrM o6axaus €nponeiicrxoro Corosy e aaHiii o6,1acri!

o Heo6xi.uro guqBmlr prepera nigalrureuom :a6plgHeunx i no46aru npo re, u1o6 eoHz ue craBInI4 Illa
3arpo3y 4{crory Bog pivox!

o lli.4rprany'naru BnpoBarxeHHn Hellrri4nraetx grt roeuiuusoro cepegoBuula rexHonodri!
o B pa:i oco6naBoro 3a6p)ru{er rr rpe6a xepynanrcr nprrHrlr4rroM 'euny,rarer6 noBr{HeH rmaruru'!



A tiszui nehdzfdm sz,ennyezdsrfil

Mit neveziink neh6zf6meknek?
K6miai 6rtelernben neh6zf6rneknek azokat a f6meket nevezziik, amelyek sirnis6ge 5 g/cm'-n61,
rendsziima 20-niil nagyobb. A legtdbb k6myezeti probl6m6t a kadrnium (Cd), az 6lom (Pb), a kr6m
(Cr), a 16z (Cu), a cink (Zn), a nikkel (Ni), 6s ahigany (Hg) szennyez6d6s okozza.

Hogyan keriilnek neh6zf6mek a foly6kba?
Term6szetes riton, a k6zetekb<il val6 kimos6d6ssal. Ez a geol6giai eredetti neh6zf6mtafialom a
Tisza esetdben is rrinimSlis. A foly6kba rnesters6ges irton is jutnak be neh6zf6mek, elsdsorban az
ipar tev6kenys6ge sordn keletkez<j szennyvizekbril. F6k6nt a biiny6szat, a f6rrkohriszat, a
galvanrzil6 iizemek szennyeznek, de a fest6kgy6rt6s sorrin is keriilhetneh6zf6n avizekbe. Ezek az
iizenrek kisebb-nagyobb m6rt6kben rendszeresen szennyezik a vizeket. Anennyiben v6letlenill,
vagy sz6nd€kosan nagyobb mennyisdgti szennyviz keriil a term6szetbe, rendkiviili szennyez6srcll
besz6liink. Ezek koziil a legismertebbek a tengerek olajszenuyez6sei. Sajnos az ut6bbi 6vekben a
Tisza nedenc6j6ben is egyre gyakrabban fordulnak e16 a tetm6szetle 6s az emberre egyar6nt
vesz6lyt jelent6 katasztr6fiik.

Mi a sorsuk a foly6ba jutott neh6zf6meknek?
A technol6giAt6l fiigg6en a ne1.r6zf6mek oldott vegyiiletek, vagy az iiled6kszemcs6khez tapadva
oldatlan Sllapotban sodr6dnak a vizben. Az oldott vegyiiletek a vesz6lyesebbek, rnert konr.ryebben
be6piilhetnek a t6pl616kl6ncba. Az oldatlanok viszont gyorsabban kiiilepedhetnek 6s
fellralmoz6dhatnak a foly6k medr6ben, az |ttereken 6s a triroz6k iiled6k6ben. Megfelel6
kortilm6nyek kdzcittpl. bakt6riumok hat6s6ra oldott 611apotba keriilhetnek.
Az 6rtalmas neh6zf6mek vegyiiletei nem bomlanak el, rrint p1. a cianid, hanem felhalmoz6dhatnak
(akkumul6l6dnak), 6s hosszri id6n keresztiil vesz6lyeztethetik a kdrnyezetiiket. Az oldott
vegyiiletek v6gigvonulnak a foly6kon, 6s a Tisza eset6ben a Dun6n keresztiil a Fekete-tengerbe
jutnak. Az oldatlan neh6zf6miszap jelent6s r6sze a foly6 fels6 6s koz6psS szakasz6n kiiilepedik.
K6s<ibb ezek egy rdsz6t az als6bb 16szekre sodorhatj6k az 6rad6sok.

Milyen hat6ssal lehetnek a kiirnyezetre 6s az emberre?
A neh6zf6meke jellernz6, hogy ellent6tben a kozisrnert m6rgekkel hatrlsuk lassf 6s hosszri ideig
taft. Az 616 szervezetbdl nem, vagy csak lassan t6vozik el. Sz6mos neh6zf6m jelenl6te kis
nrennyis6gben fontos az ember sz6m5ra (pl. rez, cink), ugyanakkor nagyobb mennyis6gben
felhalmoz6dva kornoly betegs6get okozhat.
Az oidott 6llapotu neh6zf6mek bejuthatnak a talajba k6s6bb a r6tegvizekbe , 6s korliito zhatjitk aviz
haszr|latht. Az |rterekre kijutott neh6zf6m gondokat okozhat a mezfgazd'ashgban is (6fi6ri
legeltet6s 6s n<iv6nykuitur6k, 6ntdz6s).
A vizek t6p1al6kl6nc6ba bekeriilhetnek, 6s ott akkurnul6l6dhatnak, igy a neh6zf6m felhalmoz6d6sa
a halakban vesz6lyeztetheti a madarak, az eml<isok 6s az ember eg6szs6g6t is.

A tiszai neh6zf6m-szennyez6sek 2000-ben
A katasztr6fa rn6rcius tizedik6n tort6nt Rom6niriban , arnlkor is a Mdrantaros (Mararnureg) megyei
Borsabdnya (Baia-Borqa) 61om- 6s cinkb6ny6jSnak derittij6b6l 6mlott ki a nagy mennyis6gii,
neh6zfemtaftalmu iszap. A hirtelen esciz6sek 6s gyors h6olvad6s hatSs6ra keletkezett nagy
mennyis6gti viz sz6tmosta a iilepitomedence g6tj6t. A katasztr6fa ideje alatt a t5ro16b6l kb. 28 ezer
kdbm6ter szennyezettviz folyt ki. Ez a Novac majd a Vaserpatakba, onnan Vis6ba (Vigeu) keriilt. A
Vis6n keresztiil v ezetett azitjaaTisz6ba. Hasonl6 okok miatt mrirciusban rn6g kdt alkalommal, az
els6n6l kisebb mennyis6gri neh6zf6miszap <imlcitt ki a vizfoly6sokba.
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A vizsgiilatok a kor etkezciket iillapitottiik meg:
o A szcntryviz arad6 vizzcl vonult v6gig a foly6kon, 6s 2-3 m6ter r.r.ragass6gban iintotte el az

anereKct.
e A neh6zf6mekjelentcis resze oldatlan 6llapotu, igy kdzvetleniil nem hat6 iszap form6j6ban volt

je len.
o Ettcil fiiggetleniil az oldott iillapotban l6v6 neh6zf6mek koncentr6ci6ja az ercisen szennyezett

viz rnin<is6gdre volt jellemzci a felsti szakaszon. A ki,zdpso 6s als6 szakaszokon erv6nyesiilt a
rnel l6kfoly6k higit6 hat6sa.

. A felso szakaszokon a szennyviziszap a rnederben 6s az drtereken kiiilepedett.
o Az 6rtet'cken az lukrhn 6s a magyar hat6s6gok r6szleges tilalmat rendeltek el a mez6gazdasrigi

tev6kenys6get illetcien.
r A szennyez6st kovet6 drviz a kiiilepedett nel.rezf6lnek jelent6s r6sz6t kimosta a mederbol 6s az

6rte rekrci I .
o A hat6siigok megrillapitasai szerint az dfiercken folytatni lehet a mez6gazdas6gi tev6kenys6get,

mert a neh6zf6mtarlalom az ekiirt hatiir6rt6ket nem haladja meg.
. A biol6giai vizsg6latok szerint a neh6zl6mek nem okoztak kimutathat6 k6rt a vizek

616vil6g6ban.

Mi a teendd rendkfviili szennyez6s eset6n?
A hat6sitgok rendszeresen vizsg6lj6k a vizek min6s6g6t. A vesz€lyeztetett szakaszokon aj6nlott a
neh6zf6mek vizsg6lata is. Rendkiviili szennyez6s eset6n azonnal 6fiesitcni kell a lakoss6got, 6s el
kell v6gezni a sziiks6ges vizsg6latokat! Vesz6ly eset6n a hat6sdg tilalmat, illetve korldtozisokat
vezethet be, amelyeket az erintetteknek a sajdt 6rdekrikben is be kell tatani!
A lakosok kis|rj|k figyelemmel k6myezetiik tisztas:ig6tJ Ne engedj6k. hogy a foly6part 6s az iirt6r
szem6tlerak6 hely legyen! Jelents6k be a hat6signak, ha szennyezcid6st tapasztalnak! Rendkiviili
szennyez6s eset6n segitsenek a kir elhdritis6ban, 6s tarts6k be a hat6sdgok eloirdsait!

Kiiziis iigyeink
Az ut6bbi 6vekben szomoriran tapaszlaljuk, hogy az imizek, a szennyez6sek, az erdrik kiv6g:isa,
valamint a foly6partoka 6s az 6rterekre lerakott hulladekok. cgyre t<ibb probl6m6t okoznak. Miir
annyira beleavatkoZunk a term6szet rendj6be, hogy 61et- €s vagyonbiztonsegunk is vesz6lybe
keriilhet. A szennyez6d6sek pedig egyre inkibb korliitozzrik a foly6k 6s kdrnyezetiik h aszn|Iatdt.
A rendkiviili szennyez6sekre az Eur6pai Uni6 is flelfigyelt, 6s l6trehozta a Nagybdnyai
Munkacsoportot (Baia Mare Task Force). A Munkacsoport jelent6se, az €rintett rlllamok 6s
nemzetk<izi szervezetek v6lem6nye alapj6n a teend6ket a k6vetkez6kben foglalhatjuk <lssze:
o A foly6k 6s vizgyijtS teriiletiik term6szeti 6rt6keinek videlme 6s komyezetbarat hasznositiisa

6rdek6ben 6ssze kell fogniuk a Kdrprit-medence 6llamainak! Az egyiittrniikcidls alapja az
6rintett orsz6gok kriz,ijtti meg6llapodisok, 6s legyenek az tr6nyad6k Eur6pai Uni6 ide
vonatkoz6 ajdnl6sai!

e Fel kell n.r6mi a fontosabb, jelentosebb szennyez6 forr6sokat, 6s biztositani kell, hogy azok ne
vesz6lyeztess6k a foly6kat !

o Osztdn6zni kell a komyezetet kim6l6 ipari technol6gi6k bevezet6s6t!
o Rendkivtili szennyez6sek eset€n aszenn.vezdJizel elv6t kell alkalmazni!
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Heavy mefal content of the riverbed in Viseu and Tisza, S€pternber 2000

Confinutul de metale grele determinat in albia reurilor Vigeu gi Tisa, septembrie 2000
Biuicr saxxur rcra"ris v 6acefiHax Birue-v i Tucu, eepeceBb 2000 p,

A Vis6 6s a Tisza medr6nek neh6zf6mtartalma, 2000 szeptember

Pb: lead, plumb, causeur. olorn, Cu: copper. cupru, lri,1r, 16z, Zn. zinc. zinc, unsr. cink
mg/kg dry mater: mg/kg substanl5 uscatd - rr/rr cyxnx pevoenu - rng/kg szdrazanyag

V- limit concentration olno efl'ect level, concenhatie maximd pentru sedimeut lrcpoluat,
pireHr uncroro uauyny, tiszta iiled6k hat6r€rt6ke

Nr./Hp. sampling sites puncte de prelevare IIVHRTII IOC,JIII)I(CHb mintav6teli helvek

1. Viseu, above Bolsa-clear Vigeu, anonte Boria-curat Biruo ral Eopua-uucruri Vis6. Borsa felettliszta
3. Ruscova strearn-clear rdul Ruscova-curat Pycxoaa cryrrar-vrrcrrrir Ruscova patak-tiszta
I L Tisza, below Delove-clear Tisa. aval Delove-curat Tlrca. ,4e,rose-qucruii Tisza, Delovetisaa
6. Tisza. above Viseu-clear Tisa. amonte Viseu-curat Trrca. Hal Biuo-,rrrcnrri Tisza, Viso-tisaa

zl. Viseu, Viseu de Sus
2. Vaser stream
5. Viseu. Crasna Viseului
7. Viseu, above junction
8. Tisza, Craciunesti
9. Tisza, Sapinta
10. Tisza, Remetei
12. Tisza. Viskovo
13. Tisza, Kriva
14. Tisza. Mala Kopania
15. Tisza, Vinogadov
16. Tisza, Vilok
17. Tisza, Tiszabecs
18. Tisza, Tiszak6r6d
19. Tisza, J6nd

Viqeu la Vigeu de Sus
rdul Vaser
Vigeu, la Crasna Mgeului
Viteu, amonte confluenlA
Tisa, la Crdciuleqti
Tisa, la Sdpinla
Tisa, la Reneti
Tisa. la Viskovo
Tisa. la Kriva
Tisa, la Mala Kopania
Tisa. la Vinogradov
Tisa, la Mlok
Tisa, Ia Tiszabecs
Tisa, la Tiszak6rod
Tisa, la Jdnd

Biuo. Biuo le Cyc
Bacep cryuar
Biuo. Kpacua Biuey,ryir
Biuo. yolrx
Trca, Kpafiuyxerqrr
Trca, Canlrxqa
Tuca. Peueqen
Tlrca. BHuxoso
Trrca, Kpuaa
Tlrca. Mara KopaHr
Tuca. BrHorpaaoa
Trrca, Bll:rox
Tlrca. Tlrca6eq
Tlrca, Tncaropo4
lI4Ca, vnH!.

Viso. Viseu de Sus
Vaser patak
Vis6. Crasna Mseului
Vis6, torkolat felen
Tisza, Craciunesti
Tisza. Sapinta
Tisza. Remetei
Tisza, Viskovo
Tisza. Kriva
Tisza, Mala Kopanja
Tisza, Vinogradov
Tisza, Vilok
Tisza, Tiszabecs
Tisza, Tiszak6r6d
Tisza, Jiind



; 300

! 250

E 200

>_- -

UKR,lIT'E

I IL. \G,{R' '

RO.V.'1.\ IA t o  9

FI-!-IJ
Qnoio eorso

1 1  1 2  a b c  l 3 a b c  1 4  a b 6 d  1 5 a b  1 6 a b c
Heavy metal content of the Tisza flood plain in Ukraine, September 2000

Continutul d€ metale grele ln albia gi lunca rAului Tisa determinat pe teritoriul Ucrainei, septembrie 2000
Buicr naxxrx ueraria y rpynrax Ha 3arrnaBnnx repnropisx 6acefiHy Trcx a Yxpaini, aepecelrr,2000 p.

A Tisza medr6nek 6s az 6rt6r talajinak neh€zf6m tartalma Ukrajn6ban,2000 szeptember

Pb: lead, plumb, cauHeqr, 6lorr, Cu: copper, cupru, uiar , 16z, Zn'. zrnc. zinc, quur, cink
mg/kg dry mater: mg,4(g substanli uscatd - Mr/ff cyxrrx peuoalrn - nrg/kg szdrazanyag

V- limit concentration ofno effect level for agriculture. concentratii maxin admise pentru tcrenuri destinate culturilor agricole,
aonycrrrNla r(oHceHTparlir utKianriBrlx peqoBr,rH B rpyHTax, npriaarHrrx arr cinscrxorocnorapcb]ior o BrrKopr{craHrur,

mezcigazdasdgi miivelesre alkalmas talaj hatfu6rt6kc

lir,frp. sampling sites

I l. Tisza. Delove-clear

12. Tisza, Viskovo
-a. - forest
-b. - forest
-c. - comfield
13. Tisza, Kriva
-a. - pasture
-b. - pashre
-c. - pasture
14. Tisza, Mala Kopania

- pit
- comfield
- comfield
- pasrule
Tisza. Vinogradov

puncte de prelevare

Tisa, Ia Delove-curat

Tisa, la Viskovo

; pidwe
- pddure
- lan de porumb
Tisa, la Kriva
- pelune
- pa$une
- pa$une
Tisa, la Mala Kopania
- groape
- lan de porumb
' Ian de porumb
- pdqune
Tisa, la Vinogradov
- canal
- pidule
Tisa, la Vilok
- mal
- pddure
- pddure

Trtca. Briull<oso
- , r ic
-,'ric
-  HUBA

Tuca, Kpura
- nacoBuue
- rlacoBl{ule
. I IACOBHIIE

Trca, Ma"ra Kopanr
-gMa

- HUBA

- HI,IBA

- nacoBxule
Taca, Bunorpalon
. KAHAJI

- :ric
Tnca, Bnlor
- 6eper
- JIIC

- JIIC

Tisza, Visk
- erd6
- erdri
- gabonaftild
Tisza, Kriva
- legel6
- legel<i
- legeio
Tisza. Mala Kopanja
- godiir
- gabonafiild
- gabonaJbld
- legelti
Tisza. Vinogradov
- csatoma
- erd6
Tisza, Vilok
- folv6part
- erdd
- erdo

IIVHKTII ,TOCJln,IiEHb mintav6teli helyek
Taca..{c-rose-'lrcnrir Tisza.Delove-tiszta

-4.

I^

-c.
A

15 .
-a. - canal
-b. - forest
16. Tisza meder. Vilok
-a. - bank
-b- - forest
-c. - forest
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Heavy metal content of the Tisza flood plain in Hungary, September 2000
Continutul de metale grele determinat in atbia Si lunca rAului Tisa pe teritoriul Ungariei, septembrie 2000

BMicr saxxnx Merarin y rpyurar Ha 3arr-ryaBHrrx repuropiax 6aceiiay Tncn r Yropunni, nepeceur 2000 p.
A Tisza medr6nek 6s az 6rt6r talajinak neh6zfdm tartalma l\!agyarorszigon

Pb; lead, plumb, cerzueql,6lom, Cu: copper, cupl'tl, rti+', r€2, Zn: ztnc. zinc, qtrnr, cink
mg/kg dry mater: mg/kg substallIe uscatd - Mr/r<r cyxnx peuoruu - mg/kg sz6razanyag

V - lirnit concentration ofno effect level for agriculture, corlcelrtratii maxim adnise pentm terenuri destinate cultulilor agicole,
.lonycrrrMa KoHceHTpa(it xlr{iarr.lB}r\ peqoBuH B ]-pyHTax. rpr.qarHrrx rnq cinbchKoroc[o.qapcbKofo Bt{KopHcraHHt,

mezcigazdasdgi miivel6sre alkalmas talaj hat6r6rteke

Nr./Hp. sampling sites

l l .  I rsza, Lrelove-ctear

1l. Tisza Tiszabecs
- a. - beach
- b. - forest
- c. - forest
- d. - forest

Tisza Tiszak6r6d
- forest
- kitchen garden
- fruit garden

Tisza, Jrind
- beach
- forest
- pasture

puncte de prelevare

Tisa, Ia Delove-curat

Tisa la Tiszabecs
- plajd
- pddure
- pddure
- pddure

Tisa, la Tiszak6r6d
- pddure
- gridini de legume
- livadd

Tisa, la JSnd
- plajd
- pidule
- pdqune

nyHKTr{ .{ocJri,qr(eH6

Tuca,,{e.lrore-uucruii

Tr.rca. Tnca6e.r
- I]JIDK

- JI1C

- , r ic
- JI1C

Tuca. Tlrcaropoa
- JI1C

- fopoA
- ca,4

l'Aca, naHA
- rr_sx(
- JIIC

- nacoBl4ue

mintav6teli helyek

Tisza, Delove-tiszta

Tisza, Tiszabecs
- strand {bveny
- erdci
- erd6
- erdri

Tisza Tiszak6r6d
- erdci
- vetemenyes
- gyiimdlcsds

Tisza, J6nd
- shand ftiveny
- erd6
- legel6

18.
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L

- 4 .

L

19.



Regional Inventory of Potential Accidental Risk Spots in the Tisza Catchment Area
Inventarul regional a surselor de poluare potenliale in bazinul rdului Tisa

Periona,rsna inneHrapu:aqir norenqiiislrx anapiiiHo-Ire6e:neuuux *ricqr y no4o:6opi TucN
A Tisza-vfzgyrij t6 potenci:ilisan vesz6lyt jelentd szennyez6 forrisainak region6lis lelt{ra

High Risk Spots in Romania

ARS Map
no -

National number and sub-region Industry Sector

S ontes - Tis a S tLb - b a s i n

1 1. SC TERAPIA SA Clrernical (pharma)

z 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 Centlal Flotation Unit,
UP Sasar (pond)

Mining

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 Herta Mining
1 1 11. CMNPN REMIN BAIA MARE - EM Tutl

(pond)
Mining

12 12. EM AURIJM - Nistru Section Mining
13 13. C.N.M.PN. REMIN SA BAIAN MARE

Minins Subsidiarv Rodna (oond)
Mining

14 14. SM BAIA MARE - EM Baiut (oond) Mining

l 5 15. SC SOMES SA. Dei Pulp & Paper

l 6 16. SC COMINEX NEMETALIFERE SA -
Minins Subsidiarv Ashires (oords )

Mining

t7 17. SC AGROCOMSUIN - SA BONTIDA
fhiolqical nonds)

Agric./Pig Farm

Crisuri Sub-basin
18 2. CNCAI MINVEST, SC Devarmn sa,

Branch Mine Brad - U P Gurabarza. Rdbita Pond
Mining

l9 4. CNCAF Minvest, SC Devamin SA,
Blanch Mine BAita - U P Bdita. Fanate Pond

Mining

Mures Sub-basin
20 2. SC BICAPA SA (pond) Chemical

2 l 4. E.M. ABRUD (pond) Mining
22 5. EM Rosia Montanii (pond) Mining

7. E.M. Baia de Arjes (pond) Mining
24 10. EM Coranda Cedei (pord) Minirg



High Risk Spots in Ukraine
ARS Map

no. Nat ional  number and sub-regron Industry Sector

I . Opened joint-stock company "Perechynskyi
chemical timber industrial complex", State

Pulp & Paper

2 2. Opened joint-stock company "Svalyava chemical
timber industry complex", State

Pulp & Paper

3 3. Opened joint-stock cornpany "Velykohychkivsky
chemical timber industrial complex", State

Pulp & Paper

4 6. "Prykarpattransoilproduct", Russian Federation oil
5 7. "Druzhba", State oil
6 19. Platform 2/l village Rososh,

" Prykarpattransnafl oproduct", Ruddian Federation
oil

ARS Map
no. High Risk Spot in Hungary Industry Sector

Budapest region

I 4. Landfill for radioactive wastes Ptisorikszil6sv Waste
2 6. HTI|IVIRON Kft. Pile from flying ashes, Ltirinci Energy

Szolnok rcgion
3 L Sugar factory Rt. Begin-Say (French) Food
4 3. MOL Rt., Szaiol Biizistelep oil

Miskolc rcgion

5 22. HIDROTECH B6nydszati- 6s Konryezetv6delmi Kft.
APV Rt, Gyringytisoroszi

Mining

6 30. AES Borsodi Energetikai Kft. Power Plant, AES
Summit Generation Ltd., Kazincbarcika

Energy

7 78. K6olajt6rol6 Rt.. Tiszarijv6ros MOL Rt.
Tiszai Finomit6

Oll

6 79. Term6kt6rol6 Rt., Tiszarljvdros MOL Rt.
Tiszai Finomit6

oil

9 81. Columbian Tiszai Koromgyirt6 KfT, Columbian
Chemical  Company USA. Tiszaujvdlos

oil

10 82. AES Tisza Erdmii KFI AES SUMMiT Generation
Ltd.. Tiszafiviiros

oil

11 83. AES Borsodi Energetikai KFT. Tiszapalkonyai
- - r  

"  
t ,  , - ^  iHoerdmil, AES Ararntermel<i Holdine. Tiszafivaros

Energy

ARS Map
no.

High Risk Spot in Slovakia Industry Sector

I 12. Zelba E. p. 02 Siderit, Roziava 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
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