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PE3IOME

Kato npasuno hopMMpaHeTo Ha KONMMYECTBOTO U Ka4yeCTBOTO Ha MOA3EMHUTE BOAM  Ce o6ycnaaﬂ OT B3aWUMO[ENCTBMETO HA OCHOBHWUTE E€CTECTBEHW
pe)KMM006pa3yBau.|M (haKTOpK, KaKTO 1 Ha aHTPOMOreHHUTE TaknBa. AHTPOMOTEHHOTO BbL3AENCTBME Ce NPOSBABA MHOrOCTPAHHO : \/pﬁaHMSHLlVIFI, NPOMULLINEHOCT,
CEercko CTONaHCTBO U Ap. B KOHKPeTHUS cnyanl 3a CocbmﬂcxaTa KOTNOBWHa, TO BEYE € OTPa3eHO KaTo o6u.|a OpraH14yHa 3aMbPCEHOCT Ha BoauTe. TA ce u3passsa
B MOKayBaHe CTOMHOCTWTE Ha MepMaHraHaTHata OKUCMAEMOCT, MosBata Ha  HUTPUTK,, ocdaTh U aMOHWA, NPEeAnoCcTaBka 3a W3MEHEHUS B OKUCIUTENHO-
PEAYKUMOHHMTE NapameTpu Ha cuctemara no4vsa- BoAda . ToBa n3meHenne 06yCJ'IaBF| HaboraTsiBaHETO Ha NoA3eMHUTE BOAU C BPEAHUTE 3a YOBELUKUA

OpraHn3bM TEXKKU MeTanm kato : Fe, Mn and Zn.

YpbaHu3aumsiTa OkasBa MHOTOCTPAHHO Bb3[eNCTBUE
BbPXY KAYECTBOTO Ha Noa3eMHUTe BOAM . Ts npeaonpeaens
M3MEeHeHUsATa B KayecTBOTO Ha MOMA3EMHWUTE BOAM [MaBHO
CBbpP3aHW CbC crniegHuTe (akTopu, KouTo MoraT ga Obaat
obxaHaT  000DWEHO  OT  cregHuTe  [EAHOCTY:
aKTyanusauus Ha NpUrofiHoOCTTa Ha cMeTuwaTa 3a OUTOBM W
WHAYCTPWarHM OTnagbuW; 0OOCHOBAHA HANMYHOCT Ha
MPEYUCTBATENHM CTaHUMM U CLOTBETHOTO UM 06OpYyABaHe
(TPeTUpaLLM KaHanM3aLWMOHHUTE YTalki 1 NPOWU3BOLACTBEHM
OTNafbUy); NOTEHUMANHUTE WHTPY3UM Ha  TEXKM MeTamnu
Npeau3BMKaHM OT NOYBEHOTO HaboraTsiBaHHe B AAflEH PervoH
BCMeACTBME aTMOCKEPHOTO BRMSHME OT AEMHOCTTa Ha
npefonpeaensiiata MHAycTpuanHa kopropawuus.

[lomakuHCKUTe OTMaabUM Ca LUMPOKO—CMEKTbPHO Ouo-
perpagueHn.  [pocmykBaHe B noa3emMHUTE  BOOM
(NpoTuyaHe) Moxe ga 6bae NPOAMKTYBAHO OT Hanuuue Ha
BOAEH WM3TOYHWK , paBeH UMK HaaBuwaealy fedbut 120 mm
Ha MeTbp UMK pasmepa Ha cenTuyHaTa siMa. CHUKaBaHETO
(MMHMMUM3MpAHETO) pasMepa Ha MPUXOOHOTO  BOAHOTO
KONMWMYECTBO, KAaKTO W ENMMUHUPAHETO Ha BOOHWUS MPUTOK ca
CblLUECTBEHN 3a 0aBHOTO pasrpaxdaHe Ha [OMaKWHCKUTE
oTnagbum . ToBa BOAM A0 CHWXaBaHe BbL3MOXHOCTUTE OT
NPOHMKBaHe ( MPOCMYKBaHE) Ha 3aMbPCUTENM B NOA3EMHUTE
Bogu. [loTeHUMambT Ha OT TaKkbB BWA MPOTUYAHWS Ce
MoBMLWIABA MHOMOKPAaTHO MpU WHAYCTPUANMHWTE OTNagbuu
CKNMagupaHn B cMeTuLaTa, obXBaLLaLy : MeTamnHu 0bromkm (
cKan ); KMCenuHM; OTpaboTeHM MalUMHHW Macna; (eHomnu;
oTnagbuM oT (bapmauedTUYHaTa MHOYCTPUS M Op. TakuBa
SIBSIBALUM Ce BPEeAHM 3a YOBELLKMSI OpraH3bM U 3[paBe.

BogHusT oTTOK OT HETPETMpPaHn unm camo 4aCTU4HO TPETU-
paHn KaHanuM3aunoHHU YTaVIKVI [onpuHaca 3a noka4BaHETo
Ha MVIKpO6VIOJ'IOFVI‘-IHOTO N aMOHMEBO CbAbpXaHuWe B

nofg3eMHUTe BOAWM J0OMTM OT ONM3KO Pa3nonoXeHuTe
eKcnnoaTauMoHHu  coHaaxu. OOWKHOBEHO MpuynHaTa €
CBbp3aHa C aMOpTU3MPaHW KaHamM3aLMOHHW TpbOU W
HemoCTaTbyHO A06pe 00OpYABaHM CEMTUYHM SMU. B To3u
o6y criyyait, 0OakTepuanHoTO  HeyTpanuaupaHe €
[OCTaTbYHO EhEKTMBHO..

Jpyr npobnem ce siBfBa TPETUPAHETO Ha YTailkute OT
MPeYNCTBaTENHATE CTAHUMM 3a OTMagbyHW BoAM. Hsikow ot
TAX Ce TMOAnaraT Ha Mpoueca WHCMHMpaUMs, a apyr ce
pasnpocTMpaT kaTo OnaronpusTCTBYBal pacTexa Ha
KynTypuTe, T.e KaTo TopoBe. B TO3n crydyail 0BGMKHOBEHO
MOBBbPXHOCTHATA WHAMITPALMS He AOBEXAA [0 CEpUO3H
MOCNeACTBUS B KAYeCTBOTO Ha MOA3EMHUTEe BOAM Mopaay
npoueca 6uoaerpafauysi, OCbILECTBABAH B MOBbPXHOCTHUTE
MOYBEHM CIIOEBE, KaKTO M B 30HaTa Ha aepawiys.

OTTOUMTE, MPEOM3BUKAHM OT HEMpeKbCHAToTO Gnaro-
YCTPOCTBO Ha KWIMWHMTE KOMMNEKCM MMaT  BUCOKO
CbbpXaHWe Ha Mpax, Ab/TKallo Ce Ha akTyanmsaumsTa Ha
HamnyHUTe MbTHU apTepuut , KakTo W METPOSHW PasnvBH.
Cam o cebe cu , 031 hakT 0OXBaLLa ronsMo MHOXECTBO OT
OpraHM4YHN W TOKCMYHK cyBeTaHumu. [opw coresaTta MbTHa
HacTWika mpe3 3WMHWUTE Meceun TNpeacTaBnsBa eauH
noTeHuManeH ekomnoruyeH npobrem. Moaxoaswy 3a envmm-
*HUPaAHETO UM Ce SBSBAT KPaMMbTHUTE KAaHABKW U HANMYHITE
Mof3eMHUTe JPEHaXH nepdopupaHi Tpbou.

lNoa3eMHNTE BOAOHOCHM XOPU3OHTK Ce ABABaT YA3BUMN U
Mo OTHOLIEHNE Ha CbXPaHEHWETO Ha 0Tpa6OTEHOTO ropueo
OT WHOYCTpUanHuTe nNpeanpuAatuda, Taka Kakto W oT
MHOXECTBOTO MbTHO NPEHOCUMU 3aMbPCUTENN.
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HesaBucumo ot dhakTa, Ye camu no ceGe Cu M3KOMHUTE
SMU He NPeN3BUKBAT 3aMbpCsBaHe Ha NoA3eMHUTE BOAW,
CbXPaHEHWETO Ha ropuBa M Apyru nofoGHM matepuanw,
UCTMYAHUATA OT (UKCUpaHM M MOGUIHM  MHOYCTPUAmH
W3TOYHULM, KAKTO M CbXpaHEHMETO Ha MSACTO Ha MNpou3
BEEHUTE KaHaNW3aLMOHHW YTaiiku, NpefCcTaBnsBa eauH
MoTeHUManeH pUcK OTHOCHO YSI3BUMMUTE BOLOHOCHW XOpU-
30HTW T.e. 6E3NpensTCTBaHO [OMPEKTHO NPOHMKBAHE [0
HMBOTO Ha nogseMHUTe Boau. CHabasBaHeTO Ha ynpasaTta
Ha MpeanpuaTUATa C NOAXOASLM YKa3aH!s U HOPMaTUBK GU
CBanMno 0 MUHUMYM O4YakBaHWTe HeGnaronpusiTHM mnoc-
neacTBus.

B obnactta Codwnst - rpag  aHTPOMOreHHOTo
Bb3EeNCTBME BbPXYy KAYEeCTBOTO Ha MOA3EMHWUTE BOAM Ce
MposiBsiBa MHOTOCTPaHHO (ypGaHW3aLms, WHOYCTPUS, CEmncko
CTOMAHCTBO W ap.). MacrieaBaHnsTa ¢ Len Non3oTBOPHOTO
OrMON30TBOPSIBAaHE HA MNOA3EMHUTE BOAM € MNPOBEAEHO
[MaBHO B ABE HaMpaBMEHWs: CENCcKOCTOMaHcKa [OEeMHOCT
UHOyCTpUS.

CnmCbKBT Ha HabnogaBaHUTE EXEMECEYHO MYHKTOBE Ha
noA3emMHuTe Boau obxBaLla:

1—c. l'epmaH

2 - kB. BpaxnebHa

3—rp. Hosw Uckbp

4-- k8. JleBcku

5—«B. OpnaHgoBum

6—c. CBeToBpavaHe

7—c. YenoneyaHe

OT BCWYKM aKTMBHO BbL3OENCTBYBALM AHTPOMOTEHHM
(hakTopu BbpXYy M3CneaBaHWTe ydyacTbuu Ha CodmickoTo
nore Hail-sipko Ce MposiBsiBa BNUSHUETO OT  CENCKO-
CcTOMaHcKaTa [eMHOCT, NpeansBukBalla oblua opraHuyHa (B
YaCTHOCT ~ HUTpaTHa) 3aMbPCEHOCT Ha  KBaTEPHEPHUS
BOLOHOCEH XOpU3OHT. KaKTo LSANO XUAPOXUMUYHUS PEXUM B
HabntofjaBaHUTE NyHKTOBE Mpe3 MpONeTHUTe  MeceLu
(npeobrapaBallo Mecel Mail) perucTpupa MOBCEMECTHO
3aBMLLaBaHe CTOHOCTUTE Ha nepmaHraHaTHaTa
okmcnsiemocT (;0un), NOSIBa Ha HUTPUTK, pocaTi, amoHWI
1 NOBULIEHA MeTaNHa HacuTeHOCT — rnasHo Fe u Mn , B no-
penkn cryyan 1 Zn.

BeluecTBeHMAT CbCTaB Ha BOAMTE Mpe3 MpONeTHUs
nepuof B paiioHUTe C Mpsika CENcKOCTOMaHCKa AEHHOCT ce
npeaonpefenst OT  WHTEH3MBHOTO  BEPTUKANHO  WMHCMN-
TPAUMOHHO MOAXpaHBaHe MpPe3 KynTVBMPaHW C  PasfuyHu
BMOOBE TOpOBE MOYBM. [0 OTHOLIEHME HA HUTPATHOTO
3ambpcsBate ( c.lepmaH , kB. BpaxgebHa, u c.Yenoneyare)
€ OT CbLYEeCTBEHO 3HAYeHWEe hakTa , Ye TO NMpoTMYa Ha Tpu
eTana;

- MUrpaLMs Ha a30Ta Npe3 NOYBEHMs COiA;

- [BWXEHWe Ha MNOCTbMBAWWTE B MOAMOYBEHUS CrOM
HUTPATK KbM YCTAHOBEHOTO HWUBO Ha FPyHTOBUTE BOAW ( T.€ B
30HaTa Ha aepauus);

- [BWXEHWE B HAacUTeHaTa 30Ha.

Mpe3 Bceky eauH eTan npoTiYaT cneuudmuyHn NpoLeck
( GUONOrMYHK, U3NYHU U DU3UKO-XMMUYHH), BBPXY KOMTO

BIMSIAT  pasHopodHM  (DAKTOpPU:  XETEPOreHHOCT  Ha
reorioxkaTta cpeaa; akTMBHaTa (dekTMBHA) MOpPecTocT Ha
nnacTa ; inanasoHa Ha U3MeHeHMe B HUBOTO Ha MOM3EMHUTE
BOOM; CTOMHOCTUTE Ha MOKA3aTeNMTe Ha KOHBEKTUBHMSA
npeHoc, Audy3VOHHUTE MapameTpu M Ap.  MHOro cunHo
BIMUsIHME BbPXY MUrpaLMoHHaTa CrocOBHOCT Ha HUTpaTUTe
OKa3Ba M Temnepartyparta. Ts e Npsko CBbp3aHa ¢ akTUBHaTa
[EAHOCT Ha pacTeHMsATa U MUKPOOPraHU3MUTE B MOYBEHMUS
crioii, cbafaBalla T.Hap. noyseHa 6apuepa. Ha Hest Moxe fa
Ce pasuyMTa eOMHCTBEHO Npes Nepuoda Ha BereTauus Ha
KyNTYpHUTE HacaXOeHUs. 3aBULIEHOTO CbAbpXaHWe Ha
HUTPaTK Npe3 MponeTHUs (MpedBereTalyoHeH) nepuod, ot
CBOSI CTpaHa BOOM [0 CHWXaBaHe KMCNopoaHaTa KOH-
LieHTpauus (3aBuLiaBaHe CTOMHOCTUTE Ha NepMaHraHaTHaTa
okucnsieMocT ;0u, ) M CbOTBETHA MPOMSIHA B OKUCTIUTENHO-
pefyKuMoHHMs moTeHuman (Eh )Ha ekonoruyHaTa cuctema.
Toan hakT OT CBOSI CTpaHa MNpOBOKMPa npexoda B
Mof3eMHUTe BOOW HA 3HAYUTENHW KOMKMYECTBa [BYBaNEHTHO
KEna3o M pasTBOpeHuTe chopmu Ha Mn, BKnOYBaLM
CBODOAHMTE KATWOHM Ha TO3M METan U KOMMIEKCHUTE My
CbeaMHEHNs! —NpeaMMHO B aH1OHHa dopma..

AHanornyHa KkapTHa, HO mo-crabo uW3paseHa, ce
nposiBsiBa 1 npe3 Mmecel Centemepu. B Kkpasi Ha nsToTO,
nopaay 3abaBeHns BOJOOOMEH M MPOABLIKUTENHOCTTA Ha
npoLecuTe Ha pasTBapsHe, W3NyXBaHe W iOHeH 0BMeH,
oblata MuHepanM3auMs Ha BOAMTE Ce  3aBiLLABA.
Bcneacteue eceHHNTE ObXA0BE, NPeAU3BUKBALLM NOKAYBOHE
Ha BOOHOTO HMBO, BOAWTE MOBTOPHO ce HaboratsiBaT ¢
OpraHW4HY BelecTBa (HeYCBOEH OT pacTeHUsITa , ChAobpXall
ce B noyeaTa asoT), KakTO M Ha CbObpXaHUe Ha TEXKN
meTanu. [lof3emMHUTe BOOM kaTo LSNO ca MPUrogHM 3a
HanosiBaHe, HO MpedBWA 3aBWLLEHATa MUHepanusauns U
CONEBMAT M CbCTAB € MPEenopbYUTENHO M3MoN3BaHe Ha
HUCKV NONMBHI HOPMU C ronsiMa YecToTa.

Mo oTHoWweHe ynoTpeGata WM B MPOMMLINEHOCTTA €
HeobXoMUMo f[a ce OT4MTa (haKTa, Ye BOAWUTE Ca NPeayMHO
yMepeHo TBbPAM U TBBbPAW; HakunooGpasysaLly, NomnynsHo-
obpasyBally 1 kopoaupalun, T e. U3MKBAT NpeaBapuTenHo
OMeKoTSIBaHe.

B okonHoctute Ha rp. Cocusi npobnemnte CBBbP3aHN C
PaLMOHaNHOTO OMON30TBOPSIBAHE HA MOA3EMHWTE BOAW 3a
HanosBaHe M B [OMaKMHCKMTE HYXOW Ca Npeau3BUKaHu
TMaBHO OT HagHopMeHaTa ynoTpeba Ha a3oTHu Topose. OT
e[lHa CTpaHa, ToBa Ce Ab/KM Ha HEHABPEMEHHA NpeKoMepHa
ynotpeba, npeawsBuKBal@a B MOCNEACTBAE  HUTPATHO
NPOCMyKBaHe 1 HaboraTsiBaHe Ha MOA3EMHWTE BOAM CbC
cbabpxanue Ha NO; ¢ ycpeaHeHmn koHueHTpayum ot 50mgl/l
NO; nHagsuwwaBaly v Takuea. OT apyra cTpaHa crefga fa
Ce MoAyepTae BMWSHMETO HA MHOrOCTPaHHUTE (haKTopu
kacaelly noaxogsLiata akymonauus OT pasfnyHWUTE BUOOBE
HacaxgeHus. B MHOXECTBOTO Clyyaum CbAbPXAHWETO Ha
BHeceHWTe N TOpOBE € OT pEeLlaBallO 3HAYeHUE , HO CbLUO
TONKOBa CbLUECTBEHW CE SBSABAT W CbAbPXKAHWETO Ha MOu-
BeHaTa Bnara, 6posi Ha CITbHYEBUTE AHW, JOPM W M3non3ea-
HeTo Ha xepbuunaun. B noseveTo cnyyan akymonauusTa Ha
HWTPATHO CbAbPXaH1e B NoYBaTa Ce NPOBEXAA B 3aCyLUNNBY
ycrnoBust ( CHUXABAHETO Ha CbAbPXKAHWETO Ha MoYBeHaTa

FOANILHMK Ha MuHHo-2eonoxkus yHusepcumem “Ce. Mear Puncku”, mom 46 (2003), ceumvk |, TEQJTOMTNA U TEOOU3NKA

8



Bnara npegnonara 4 CbOTBETHO CHWKEHWE Ha HWTpaTHO
PedyCTasHUs €H3UM Ha MukpoopraHusmute). [pu Tesu
ycnosus (ABrycT- CenTemBpi) 0GMKHOBEHO 3a HanosiBaHe ce
nsnonseat u NO; —oborateHnTe nogsemHn Bogu. [1o TO3u
HauMH ce 3aBMlaBa HWTPATHOTO CbAbpXaHue Ha
3emefenckute KynTypu. BbaHukBawmTe BBAPOCH MMaT
KOMMMEKCeH XapakTep, [OKOMKOTO OTCbCTBAT — TBBPAO
YCTaHOBEHM HOPMM OTHOCHO  [OMYCTMMOTO HUTPATHO
CbAbpXaHWe B Pa3NNYHNTE CENCKOCTOMAHCKN HAaCaXOEHMS.
Harp. 3g NO; kg' 3a nponeTHuTe canatu , Kakto u
OTCbCTBUETO Ha MOAXOASLM W3MepBaTenHn ypeau (B ToBa
YMCII0 M MHOWKATOPHM NaKMYCHW XapTun).

B nocnegHo Bpeme, HAMa MpSiKO YCTaHOBEHW [aHHK 3a
B3aumoBpb3kata Mexay NO;—To cbabpiaHue BbBBOAUTE U
XpaHuWTenHaTa Bepura v nposiBata Ha Ha MeTtarnobuHemms,
KaKTO W npegnonaraema TakaBa MO OTHOLUEHWE Ha  pUCK
OTHOCHO HSIKOW BWZOBE pakoBW 3abonsiBaHus, MPOSIBABALLM
Ce MpW MpuUemMaHe Ha 3aBMLLEHW HUTPATHU CbObPXaHUS.
TpsbBa obaye fa ce mopyeptae (hakTta, 4ye XuTENUTE B
HSKOW OT okonHuTE Ha rp. Codms cenuila esHOBPEMEHHO
KOHCYMMpaT COHAaXHW (KNaZeH4oBM) 3aMbPCEHU C HATPATK
BOAM, KAKTO 3eMEHYYKOBW MPOAYKTM , MopagM KoeTo ca
W3MOXEHW Ha MOTEHUMANHWTE HEeraTMBHW 3ApaBOCHOBHM
eekTu.

Metarno6uHemus

MoHacTosieM Mexay 3aBULIEHOTO M KOHCYMMPaHOTO
HUTPATHOTO CbObPXaHWe W NposiBaTa Ha 3abonsBaHeTo €
yCTaHOBEHA Bpb3Ka, Ab/Kalla Ce Ha HejocTaTbyeH
KMCIOpPOJeH NPeHOC M Hal-yecTo CBbp3aHa ¢ T.Hap (blue-
baby-syndrome) 0T KoATO ca MOTLPNEBLUM Hal-Beye ce
fBsiIBAT nogpacTeawuTe Aeuya. B nposisata Ha Gonectta
CUMNTOMMTE Ca CBbp3aHM CbC CHKABAHE  KPbBHWS
KACTOPOZHMS MPeHoC, U3passiBall, Ce B MNOBCEMECTHO
NMoCMHsIBaHe (Cyanosis) Ha KoxaTa, 3amoyBallo OT yCTHaTa
KyXWHa, npacuuTe W B mocreacTeue obxsallawy USnoTo
TAno. KaTto pombnHeHWe cneaBa jJa Cce  OTYeTe, Ye
MeaMLMHCKNTE nacnegBaHus  fokassat  GonectTa
MeTarnobuH npyu CbBMECTHO MPUCHLCTBME BLB BOAUTE Ha
KENA30 W HUTPaTW. B YoBeLLKMS OpraHM3bM B yCOBMSATA Ha
ankanHa cpega, MnpoTMYa  PemyKUMOHHATa  peakuus,
1.e.npexoga NO; - NO, . OcBoOOAEHUSAT KMCMOPOA OKUCHSABA
[BYBaNEHTHOTO Xens3o Ao Fe; , KOETO BoaM O MosiBaTa Ha
MeTaxemornobuH,  u3passBalw, ce B oTcnabeaHe Ha
MYCKynuTE M pa3LumMpsiBaHe Ha KPbBOHOCHUTE CbOBE. B T031
CMUCBIT 3aBULIEHMTE CTOMHOCTM Ha Mn cbluo Taka TpsibBa
pa Obpar 00ekT Ha BHMMaHWe, Tb-KaTO B HaAHOPMEHM
KONMYecTBa NpEAN3BUKBA HAPYLLABAHE XM3HEHUTE (YHKLMM
1 BONECTHN CBCTOSHUS.

Kato wunioctpatuBeH npumep MoraT fga 6bgat us-
nonssaHu, paHHuTe Kacaewy NO; 3ambpcsBaHe Ha
noAsemMHWTe BOAM B cenuwara: [lepmaH, CBeToBpavaHe
1 BpaxpebHa, HagBuLWaBaLy JonycTUMIUTE HOpMKM OT ( 22.6
mg/l NOs- N). HagBuwwaBaHeTo Ha Te3n CTONHOCTU Ce ObITKU
rmaBHO Ha npekomepHarta ynotpeba Ha: NH,NO; ; aMmoHueBm
conu u T.Hap. ypes (NH,)CO, kouTO no CBOETO CbLUECTBO
ca necHo pastopumu. CblyecTByBawuTe OnaronpusTHu
YCIOBKS 3@ a30THO HaboraTsiBaHe M 3aBMLLEHO ChAbpKaHMe

Ha HUTPAaTM B MOA3EMHWTE BOAM Ce MpOsBABAT MNpes
nponeTTa W KbcHaTa eceH. [peobnagaBallo COHpaxXHUTE
(byHapHW) BOAM Mpe3 3acylNMBUTE NETHHM Meceuu ce
13MOM3BaT 33 HAmMosiBaHETO Ha HanM4YHUTE  CemCKOCTO-
MaHcKTe KynTypu CbCTaBMsiBallM YacT OT Bepurata:
13Mnon3BaHa BOLa —PacTeHNe- XUBOTMHCKM CBAT — YOBELLKO
noTpebneHne U B peaku Cryyan kaTo NUTeilHa Boga.

[pyr cbluecTBeH CbMbTCBAL, Npobrem, CBbp3aH C Ka-
4eCTBOTO Ha MOA3EMHUTE BOAM, € CBbP3aH C aTMOC(HEPHOTO
3aMbpCsBaHE, ObITKALLO CE HA PasnUYHUTE MO XapakTep
BMA MPOW3BOLACTBEHM [AEAHOCTW OT [AeAcTBaluTe  WH-
JycTpuanyu npeanpuaTis. Hanpumep MeTanypruyHus KO-
BuHaT KpemmukoBLM n3nycka B aTMOCepHUs Bb3ayx Npubinu-
autenHo 44000 ToHa npax. Texkutre MeTanu B
aTMocdepHUTE UMKUCUM MoNagaT B MOYBEHMS CION NPEAUMHO
MoCPeACTBOM Banexute. Kato uano noysute Beye ca
HaboraTeHM C apceH , MaHraH ¥ OfoBO, C MaKCcUManHo
YCTAHOBEHO CbAbPXaHWe B ropHata 4acT Ha MOYBEHWS
paspe3. Toan (hakT mopaxga ChegHuTe  MO-TNaBHU
crencTsus:

OT efHa cTpaHa TEXKUTE MEeTanm ce sBABAT TOKCUYHMF]
33 MOYBEHWUTE MUKPOOPraHM3MM W CHkaBaT pa3mepa Ha
pacTUTENHWS MOTEHUManm W MPOJYKTMBHOCT. ToBa ce
onpegenst OT Cheuu@UYHMTE XUMWUYHW (POPMW Ha TeXKuTe
MeTanu, MOMEHTBT Ha Bb3[EMCTBME, KAaKTO W CTEMeHTa Ha
TAXHaTa pa3TBOPUMOCT T.€ M35Ba KaTo :

- eQVHWYHN WIM KOMMMEKCHU CbEAMHEHUS B MOPOBUS
pasTBOp;

- NOHOOOMEHHM chopmu;

- CTeNeH Ha CBbP3aHOCT C OpraHnyHM cybecTaHumm;

- BKIMIOYEHN W CbyTasBalLyM ce nog dopmaTa Ha OKuCH,
kapOoHaTh u ocdat 1 hopMMpaLLy BTOPUYHN MUHEPATHY
o0pasyBaHus;

-IOHM  M3rpaxdally KpWUCTanuHHaTa peletka Ha
MbPBUYHUTE MUHEPANN.

PasnuyHnte BuaoBse (bOpMVI Ha MNposABa Ha TEXKUTE
MeTann 3aBucK OT Temneparypara u CTOMHOCTTAa Ha pH Ha
NnoYyBeHaTa cpefa Kato CHWKEHNETO W AoBexaa A0 TAXHaTa
no-moburHa n3sea.

M3meHeHMETO B KOHLEHTpaUWsTa Ha pasTBOPUMUTE
hopMM Ce OCbLUECTBSIBA 4pe3 Auchy3usi, KakTo M yYpe3
peakuum C OCTaHanuTe MOYBEHM KOMMOHEHTU,OMOTUYHMTE
hopMM ce moanaraT Ha pasrpaxgaHe (Oekomnosupawe), a
HepasTBOPUMMTE  MPOHWKBALWM B MOYBEHWS  MPOCHUN
npeacTaBnsBaTt npsika NoTEHUManHa OnacHOCT 3a CbCTosi-
HMETO Ha MOL3eMHUTE BOAM.

Ob6wKHOBEHO 3aMbpCABAaHETO Ha NOA3EMHUTE BOAWN Ce
KOHCTaTuMpa HEHABPEMEHHO T.€. cnefd OCbLIECTBEHO MPOHUK-
BaHe Ha [ajeH WHrpagueHT BbB BOAOHOCHWA XOPW3OHT.
HenornyHo ce sBsBa noaabpPXaHETO Ha MOHUTOPUHT BbPXY
CbCTOSHMETO Ha noaseMHUTe Boan Oe3 pa ce ortuuTar
KOHUEHTPaUMnTe Ha NOTEHUWanHUTe 3aMbpCUTENN B 30HATa
Ha aepauud, KaTo ce B3MMma npeasig CbOTBETHO LAnata
Hann4yHa VIHd.')OpMaLI,VIFI OT MACTOTO Ha onpo6BaHe, KaKTo W
na6opaTopHo nony4yeHa TakaBa OTHOCHO: CbAbPXaHUETO Ha
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rMoYBeHa Bnara, KOHLEHTpaLUK B MOYBEHUTE W3BMELM B TOBA
4YMCrIo U ra3oBust NpeHoc. B fombnHeHue 61 cnegeano aa ce
OnpefensT: KONMYecTBOTO WHGMATPUpaLLM ce Boau, koedu-
UMeHTa Ha pasnpefeneHie W MUrPaLMOHHWATE XapakTe-
PUCTUKM 33 [afieHUsl KOMMOHEHT B HeHacuTeHaTa 30Ha.
MHorooGpasHuTe 0coGeHOCTM Ha nopoBaTa cpeda B
MOYBEHNS MPOChUI CreaBa Cbluo fa GbaaT OTYETEHN.

MoHacTosIleM HMBOTO Ha MOA3EMHMTE BOAW B
KOHKpETHMSt  KpeMWKOBCKM paiioH NpubnuanuTenHo CpeaHo
Bapupa mexay 7.50 - 8.25 m gbnbounHa W ycTaHOBeHaTa
KOHUeHTpauus Mn B TsiX HagBuwasa [fonycTumata HopMma
cnopen BAC 2823-83. W3acneaBaHusTa 3a CbabpXaHUe Ha
TEXKM MeTanu B nouysaTta obGXBalLAT ENeMEHTUTE. MaHraH,
LUMHK, ONOBO, KaaMMA W apceH. Hskou oT Tsix nposiesBaT
HagHOPMEHO 3aBWLLEHW AomycTumM HuBa {the maximum
permissible levels (MPL)}.

MacneapaHusiTa ca NpoBeAeHM B 3emnuLLaTa Ha cenara:
lophn borpos, AHa u kB. PygHuka, cbobpasHo npeobna-
AaBallaTa MOCOKA Ha BATbpa T.. W3TOYEH W W3TOYHO-
ceBepousToueH. [lo OTHOWEHME Ha MbpBOM3OPOEHUTE
Cenuila OaHHWTe KacasT Tpu  AbnOOYMHWM B MOYBEHMS
npocgun, a umenHo: 0-40, 40-80 n 80-120 cm, a 3a kB.
Pynnuka cbotBeTHUTE gbnboumHm ca: 0-40 1 40-80 cm.

ObobuieHo MoYBKTE Ca HaboraTeHW C apCeH, MaHraH u
ONOBO, KaTO CbAbPXaHWSTa Ha apceH B 3emnuwiata Ha
cenata lopuu BorpoB u flHa HagsuwaeaT ponycTUMuTe
(MPL) ot nopsigbka Ha 4eTupu-neT mbTu. B kB. PyoHuka
KOHLEHTPaUMNTE HA apCeH W MaHraH ca B paMKuTE Ha
ponyctuce omute Hopmu. OTDenssaHo € ABYKpaTHO-TpU-
kpaTHO npesuileHne Ha Mn Hag (MPL) B cenata lophu Bor-
poB 4 fHa. Hai-BMCOKO CbObpkaHWe Ha MaHraH e
KOHCTaTMpaHO B pailoHa Ha C.fHa B NOBLPXHOCTHUTE
MOYBEHW CIOEBE, KOETO  MOCTENEHHO Ce CHWKaBa B
pbnboynHa. B pasrnexpgaHus paiioH YCTaHOBEHOTO OJIOBHO
CbObpXaHMe MOKa3Ba TEHAEHUMM  KbM  MOHWKEHME,
cbobpa3Ho pa3cTOSHMETO OT AENCTBALLMSA WHAYCTPUAneH
kombuHaT. B pasmmexgaHuTe  cenuwa  MOYBEHUTE
CbObPkaHUs Ha Mef M KagMuiA ca Moj HOPMaTMBHO
YCTaHOBEHWUTE HWBA.

B 6baewy ypenbu 3a NpoBexaaHETO Ha HenpekbeHaTh
HabnioaeHNs BbpXy HAaCTbMBALMTE W3MEHEHUS B CbCTaBa
Ha nod3eMHUTe BOOW e MPEenopbyMTeNHO [Ja ce BKIovar:

TOYHOTO oOMpedensHe pasmepa Ha MHUNTPALMOHHOTO
noaxpaHBaHe; 04epTaBaHETO Ha XMIPOreonoXku 06OCHOBaH
M MUrPaLIMOHHO MOTUBMpPAH pasmep Ha CaHUTApHO OXpaHu-
TenHute 3oHu (CO3); npocnensiBaHeTo Ha  U3MEHEHWsITa
HacTbNBallM B KOHKPETEH NMUTONOXKM Npodun B 30HaTa Ha
aepaumsi; YCTaHOBSIBAHETO — MUrPaLOHHUTE  hOPMM U
CbOTBETHUTE KOHLEHTPALMM Ha [afeH WHrpagueHT B
MOpOBMSI PA3TBOP W KanUMsPHOTO HansraHe B KOHKPETHM
TOYKM OT npoduna OT 30HaTa Ha aepauws. Takuea
u3crieBaHusl, NPOBeAEHN Ha MACTO, KakTO W nabopaTopHo,
ca NpenopbYnUTenHU 0cobEHHO Mpe3 MPOMNETHUTE U KbCHUTE
€CEHHM MeCelM, XapaKkTepuaupalid ce C WHTEH3WBEH
BEpTUKamneH OTTOK.
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ABSTRACT

As rule groundwater quantity and quality forming is determined by interaction of basic natural and anthropogenic factors. The anthropogenic influence appears
multilateral: urbanization, industry, agriculture and others. In the Sofia kettle it is already reflected in the general organic groundwater pollution. It is expressed in the
sharp raising values of the permanganate oxidation, appearance of nitrite, phosphates and ammonium, which trace the alteration into oxidizability - deoxidization
parameters of the system soil-water. This alteration causes the groundwater loading with the harmful for the human being heavy metals: such as: Fe, Mn and Zn.

Urbanization poses a risk to groundwater quality in
several ways, many of witch can be characterized with the
next categories: Disposal of domestic and industrial waste;
Disposal of sewage effluents and sewage sludge, spillages
and atmospheric dust produced from some industrial
enterprises.

The domestic wastes are largely biodegradable.
Leachate may be produced if there is a source of water
equal to or greater than about 120mm per meter of fill. If
water is eliminated, domestic refuse will decompose slowly
and little leachate may be produced, but if water is allowed
to enter the fill a hilly polluting leachate be produced, with a
strength some ten times greater than domestic sewage. The
polluting potential of such leachate is greatly increased if
industrial wastes are included in the refuse. Industrial wastes
may include metal sludge, acids, oils, tarry wastes, phenals,
pharmaceutical wastes and many other materials, of which
some may be inimical to underground water quality.

The discharge of untreated and partially treated sewage
into the ground can occasionally give rise to microbial and
ammonia contamination in nearby abstraction wells. Usually
the cause is found to be a broken pipe or leakage from
sewers and cesspools. Generally, bacterial removal is
remarkably effective.

The disposal of sludge from sewage treatment works is a
continuing problem. Some of the sewage sludge is
incinerated, disposed at landfills and the remainder spread
onto farmland as useful organic fertilizer. Normally this does
not constitute a serious hazard because of the bacterial
removal and biodegradation of organic matter, which occurs
in the top few meters of soil and unsaturated bedrock.

Run-off from housing developments may contain dirt -
wash from roads, oils from spillages and leakages from
domestic heating systems. Urban run - off may contain, in
addition, wastes from shop and industrial yards and sewage
from over-loaded or broken sewers, while run-off from
industrial developments may include a wide variety of
organic and toxic substances. . Stockpiles of rock salt for de-

icing highways constitute another potential source of
pollution. Methods of disposal may be by means of
soakaways, porous pipes, or sometime boreholes.

Aquifers are also vulnerable to spillages from industrial
plants, fuel storage tanks and pipelines and from the wide
variety of chemicals transported by road

Although the excavation themselves do not cause
pollution of underground waters the storage of fuel and other
materials, spillages from fixed and mobile plant, and on-site
disposal of sewage, can present a hazard to aquifers,
particularly as ingress of pollutants directly to the water table
can occur. However, the provision of satisfactory safeguards
can minimize the risk of pollution.

In the Sofia district the anthropological influences appear
multilaterally: urbanization, industry, agriculture and other.
The water groundwater utilization is appointed mainly into
two directions: agriculture and industry.

List of groundwater monthly observed stations:
1-s- German village

2-s - Vrajdebna district

3-s - Novi Iskar town

4-s - Levski district

5-s - Orlandovtzi district

6-s - Svetovrachane village

7-s - Chelopechane village

From all active anthropological factors on the examined
the Sofia field districts brightly exhibits the influence of
agricultural activities, causing general organic pollution (in
particular - nitrate) of the Quaternary aquifer. As a whole, the
hydrodynamic regime in the observation points during the
spring months (predominately May) records general increase
of the permanganate oxidizing values (,Ow,), appearance of
nitrites, phosphates, ammonium and raised metal saturation
- mainly with Fe and Mg ions and in more rare cases Zn.

In the investigated districts water material composition
during the spring (strengthened agricultural activity) is



predetermined by the intensive vertical seepage through
soils cultivated with different sorts of fertilisers. In this
respect the nitrate pollution (village German 1-point,
residential ~ district  Vrajdebna 2-point and village
Chelopechane 7-p), it is essential the fact that it goes into
three stages:

- nitrogen migration through soil layer;

- i's movement across unsaturated zone;

- circulation into saturated zone.

During every stage specific processes perform
(biological, physical, physical-chemical), which are
influenced by different factors - heterogeneity of the
surroundings, the layer's active porosity, the water level
alterations, indexes of the conventional transfer, parameters
of diffraction and others. Also over the nitrate migration very
strong influence exerts the temperature. It is directly
connected with the active activities of the plants and
microorganisms in the soil layer, creating so called soil
barrier. It could be relied on it only during the plantations’
vegetation period. The increased nitrate content during the
spring period leads to decrease of the oxygen concentration
(increase of the permanganate oxidisation ,Ow,) and
respectively change the Eh -pH of the soil-rock system.

Analogous pattern, but more slightly expressed, is
manifested during September. At the end of the summer,
because of the slowed down water exchange and the
duration of the processes of dissolving, exolution and ionic
exchange, the general mineralization of the water increases.
As a result of the autumn rainfalls, causing water level
raising, groundwater again are enriched with organic
substances (indigestible by the plants nitrogen), and heavy
metals. Taking into account increasing mineralization and
their salt composition it is recommended the use of low
irrigation norms with big frequency.

In respect of their industry utilization we should take
into account that the water are: mainly middle - hard and
hard; with thin hard incrustation forming; semi and foam
-free; corrosive, i.e. required preliminary softening.

The problems connected with usage of groundwater for
irrigation and domestic water supply are due to the
excessive nitrogen application by fertilizers in Sofia district.
On one hand, this is due to inappropriate managed
fertilization, followed by N leaching which leads to the
groundwater contamination/ average at and above 50mgl/l
NO;. On the other hand we should emphasize that several
factors affect the accumulation in plants. The level of
fertilized N applied is important, though in many cases there
is no simple relationship. Other important factors include
moisture conditions, amount of sunlight and even the use of
herbicides. Many cases of nitrate accumulation by plants
occur during drought conditions — the decline in moisture
depresses the activity of the nitrate redustase enzyme. In
such conditions (August — September) we usually use our
NO; —contaminated water for irrigation. In this way we just
support a high content of NO, in our agricultural crops. The
situation is complicated because we have not established

limits on the amounts of nitrate in a plant matter for some
vegetables, e.g. 3g NO; kg fresh weight, for lettuce and
there also simple tools available for measuring the nitrate
content generally indicator papers or there also simple tools
available for measuring the nitrate content generally indicator
papers or similar devices, and the precision’s is not great.

Recently, we have no data reporting the link between the
NO; content in our food and water and some cases of
methaemoglobonemia or suggestive link between nitrate
uptake and the incidence of certain cancers. But we should
emphasize that in some villages around Sofia city farmers,
simultaneously consuming vegetables and contaminated
groundwater, are really exposed to the adverse
circumstances by high NO; ingesting.

Methaemoglobonemia

In particular, it is now well established that nitrite is

cause Methaemoglobonemia, often referred to as the blue-
baby-syndrome (2). In this disease the capacity of the blood
to carry oxygen is lessened, and affected people — normally
infants-exhibit a slate-blue discoloration (cyanosis) of the
skin, usually beginning around the lips, finger and toes, and
spreading to the face and body.
In addition should be point, that the medical examinations
prove the appearance of the disease connected with the
combined presence of iron and nitrates in  water. In the
human constitution, in conditions of alkaline medium, runs
the deoxidization reaction, i.e. the transition NO; - NO2. The
released oxygen oxidizes the divalent iron - Fe, to Fes, which
leads to appearance of methahemoglobin, causing muscular
exhaustion and widening of the vascular system .

For example the concentration of NO; determined into
groundwater derived from wells disposed in Sofia district
(German, Svetovratchane, Vragdebna etc.) are unacceptable
(above 22.6 mg/l NOs- N). These high contents of NO; are
mainly due to the excessive fertilizer input — NH,NO,,
ammonium salts and organic forms such as urea (NH,)CO,
which are very soluble. There are also very favorable
conditions for N leaching and the highest contents of NO;
are appeared in spring and late summer. Predominantly,
water from wells is used for the irrigation of vegetables,
which are the part of chain water- plant- animal — human,
and rarely is used as drinking water. Thus in this case (Sofia
district) we have should take this fact into account because
nitrate clearly harmful to human beings in an least one
respect:

Another problem is appeared to be connected with the
atmospheric pollution due to the different kind of industrial
enterprise activities. For example the Kremicovzi steel
factory, the biggest Bulgarian steel producer discharges
about 44000 tons dust in the atmosphere. Heavy metals in
the air emissions enter into the soil mainly by precipitation.
In general soils are saturated with arsenic, manganese and
lead. The maximum contents of heavy metals are closely
linked to the upper soil layers and two main subsequences
follow this fact.



On one hand heavy metals are toxic for soil
microorganisms and reduce the plant growth and
productivity. This depends on their specific chemical forms at
the time of impaction and the extent of their solubility:

- simple or complex in soil solution;

- exchangeable ions;

- link to organic substances;

- occluded or co-precipitated with oxides, carbonates and
phosphates or other secondary minerals;

- ions in the crystalline lattices of the primary minerals.

The different type of chemical forms depends on
temperature and pH of the soil. As pH of the soil medium is
lower as heavy metals are more mobile and more available
for plant activity.

Soluble forms will be free to move by diffusion and react
with other soil constituents; biotic forms will be released as
decomposition form. Insoluble forms will move down the soil
profile and contaminate groundwater directly.

On the other hand heavy metals are potential threat for
groundwater contamination. Usually groundwater pollution is
noticed after the pollutants have already entered the aquifer,
which is too late. Groundwater monitoring without monitoring
the unsaturated zone is illogical. We should bring all relevant
information about water, solutes and even gas transfer,
obtained in-sito and in the laboratory. In addition it enable
the determination of groundwater recharge, contaminant
travel rates in the unsaturated zone and the field distribution
coefficient for contaminants. Natural variability of all porous
media characteristics at different depths may also be
studied.

Up to now groundwater level in this concrete region
varies between 7.50 - 8.25 m under surface land and
concentrations of Mn in groundwater have already been
higher than potable water requirements standard. The
studied heavy metals in the soils are: manganese (Mn),
zinc (Zn), lead (Pb), cadmium (Cd) and arsenium (As).
Some of them exceed the maximum permissible levels
(MPL).

The estimated soils’ heavy metals contents has been
provided in three villages (Gorny Bogrov, Yana and Rudnika,
subsequently situated away of Kremikovzi and tracking the
prevailing wind directions (East and South East). For the first
two villages we have data concerning three different soil
layers: depth 0-40, 40-80 and 80-120 cm and for the Rudnika
depths are: 0-40 and 40-80 cm.

In general, soils are saturated with arsenic, manganese
and lead. The contents of arsenic in the Gorny Bogrov and
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Yana villages are four - five times more than the maximum
permissible levels (MPL).  Only in the Rudnika the
concentrations of arsenic and manganese are lower than the
(MPL). Two-three times higher than MPL concentrations of
manganese around Gorny Bogrov and Yana villages have
been observed. The highest contents of manganese have
been estimated in the Yana area in the surface layer and it
decreases the depth. The contents of lead in the studied
area have been measured also, noting obvious declining
values with the distance from the Kremikovzi plant. In the
studied regions the evaluated concentrations of Cu and Cd
are less than maximum permissible levels.

In the future investigations a regular check of:
groundwater recharge; the field of distribution of
contaminated zone; the concentrations of heavy metals into
the unsaturated zone; creation of lithological profile;
establishment of pore fluid composition and of capillary
pressure in constant points of a profile; laboratory study of
water-solute transfer parameters will be desirable especially
in spring and late autumn months when an intensive vertical
flow exists. That will be a reasonable act on the basis of the
complexity of the problem and all ecological difficulties in our
country.
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