Achtio T EAAqVIKAS MewAoyikig Etaipiag, Top, XXXIV/6, 2274-2302, 2002 Bulletin of the Geological Society of Greece, Val. XXXIV/6, 2274-2302, 2002
MpokiiKo 9ou AicBvaug Zuvedpiou, ABfva, Tentépfprag 2001 Proceedings of the 9th Internatianal Congress, Athens, September 2001

EFAEXOY THL PYIIANEHEI KAI TEXNIKEZ ATIOPPYITIANLEHE YAPO®OPQN®
I. A. KAAAEPTHE'

ILYNOWH

H 10010TT6 | 0EVaviL 08 EEMTEOLAT] QUIavaT, CSOAOYETCL WE RAMY MOOGAOUAE, VLY EWAOYLAL %l
YeEOnUUAG zoitota 2a0mg zue ne texvizdés GIS. Otav i odaavon dev prooel v agokngdel, emfididetal o
TEQLOOLOUOS TG, E ONULOVYY (L @OUYIMV. OF TUVILUORS G CTOURZQUVOT] TOU QUACTUEVOT VEQOU, EVID (120-
rovBe( 1 astoooimavon. TIpog Tovto, avaroya e ™ WoOEH TS Ay 2t 10 €(00¢ TG PUTUVONS, EOUV (V-
vy el NAGOOES TeyVIES, oL ooles TapaT{(evtoir 0T Tapotiaor e0yVaala. AT TG TEYVIRES QUTES 1) O (TOTE-
REOUCLTIAN. VLU TV (TOQQUCVON TS ZOQETUEVIS COVIE, E(VCL 0 CUVOLUOUOS (AVTANONG - EMEEEQyaoiUg.

ABSTRACT

The vulnerability of aquiters ugainst external pollution,is estimated with the use of lithofasic, hvdrologic and
geochemical criteria and GIS technics. When pollution prevention is not feasible, its control should include
containment measures against farther spread of pollutants such as installation of physical and hydraulic barriers
in combination with extraction of polluted water. Based on the nature and the source of the pollution, several
technics have been developed, which are discassed in the present paper. The most efficient for clean up of the
saturated zone (s the pump and treat technic.

AEZEEIZ KAEIAIA: ptinavon, vhgogopol, TontdTTa, ELeyyog pURAVATG, VITQOQQUTAYOT] ATOQOUTAVEY)
1. IHFEX PYTIIANEZHE TQN YAPO®OPON

Zrov Hivaza I avvowlovrat ot mo Thaveég anyeg oumavong Tov DO00gHomy.,

Hivaxas 1. Or o mbuveg myyes ouaavons Tov vdgogoowy.

Mnyn Moeavég putrog

ExxUoeig aTo TepIBGAACY aTrd atuxruata | AvOpyaves Kal 0pyavIKES XNUIKES £YLIOEIC

0givn Bpoxr Oceidia Tou Beiou (SGy) kal aldwrou (NO,)

AypoTtikég SpacTnpidTNTES Amdopara, TapaoiToxkTova, HIaviokToV a armrolupavTIkg pe
UTTOKaTTVITHS

Exrpogn Ziv Opyavikég OAEg, GlwTo, PUICPOPOS

AmotrayoTtroinon obLv XAwpiouxa, varplo, aoRéoTio

Exyuon amofArTwy o BaBiég AvOpyaveg Kai OpYavIKEG EVWITELG, patievepyd UAIKA

YEWTPMOEIG

Otoaig didfeang emkiviuvuy anaBAfTwy | Bapéa pétarha, anoppuTmaviikd  xa8apioTikd uypd

Biopnxavikol okoumdoToTTO! OpyaviKeg Kal avOpyaveg EVICEIC

XYTA QoTIKWY amoppIpyany Bapéa petalAa, aépia, opyavikeG EVUITEIG, AVOPYAVES EVWIOES
{aafeariou, YAwPIOUYEC, vaTpiou)

Emgaveiakr S1a8£0n uypwy Kai Opyavikég kal avopyaveg, £Vwaclg, fapéa PETaAAa, HIKpafioAoyikol

NUIOTEPEWV BIOPNXAVIKWY aTTOBAATWY puUTIOl

Em@aveiaxn &ia8eon Aupdtwy kar 1Adog | Opyavikég kal avopyaveg evwaoelg, Bapéa pétarda pikpoBiohayikal putral
K.ATT,

MetaAAeuTikég SpaaTn pidTnTeEG OpUKTES EVIDOEIG, OEIva aTToBANTa

Bpoyorrrwon XAWPIovTa, BelKd, 0pYaVIKES EVIITEIC KATT.

Aicioduan 1ng 8ahacoag {TTapakTiol Avépyava dharta

uBpo@opol)

ZnTrikoi BoBpot, media A oTpwpaTa Opyavikég UAEG, GlwTo, PULOPOPOG, BakTipia KATT,

oTpayyiong

YToyEia amoBrikeuon Opyavikd GIaAUTIKG, EVWOEIG ammopdrpuvong - SIGAUONG ATTavTIKWY,
TIPOIGVTa TETPEAGIOU KATT.

* POLLUTION CONTROL AND C1 IR RRARANGP 8%‘&9%‘318&“'5%‘%% fEgdovias. AM.0.

'eaviue Horgev, Tujua Tewioviag, Plo 26110 Mdatoa,E-Mail; kallergisgizhol.ar
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2. TPRTOTHTA YIIOINEIOY NEPOY AIIENANTI *E EEQTEPIKH PYIIANLZH

TOOTATNTU ENVAUL <) TAON 1 TO £VOEYOUEVO € VUC QUTTOS, UETE THY ELOCY0YT] TOU OF RATOLUL TEQLOY TV and
TOV L0 ONY0 O0OPOYL, Vi @rdoe L 0e JoOUEVY BEGI 010 LBVOEGLO GLOTIUM». ALTOVONTO £lvaL OTL tE CuTdy
TOV OOLOUO, 1] TOMTSTHTR TOV UTGYELUDV VEQUWV (VIPEQETUL 0TI QUITCVOT] TOUE (TG «UN) GNUELAAES TNYEC 1)
HMOUAG ZUTAVEUNUEVES ONUELURES TYES OETUvong (LY. CLOTHRATE ONATLADOY PS00WV) “ul DV TEQLACUPAVEL
OTOWUONTOTE WEROVIOUEVT) UNIELRT] TNV QUTAVONS (LY. XOUATEQES, OTGYEES ATO“ES VYOOV Zanolumv) 1
OTOLAOTOTE TEQETTMON € AOVOLAE ELTUYMYIS OUTOL 0TO BOQOEGOO GHITIIWE (FLY. TEYVNTOC EWTAOVTIONGS U=
DOOPOLMV) 1 LZGUT} E(0ODO PUTOV GYL ETUGUVELLANS, (LhAG LTOYEIDT (1. WEOALBOIVOT A0 UTEQRVTANOYS )
2LV TOTO (MO VOUTOLKE [V TOV POITAOVTUL OT( OQURTOLOYUAG CUOTATLAG TOV TETOMUATIV).

Ecuioetiad avbertizol (.. Tt TUQUOITOXTOVU) 1 EVANVITOL (T3, VITOLAG) QUITOL WoQEel va gldaouy otoy
UODOEOQO, (LHOUM 2L ILET(L TICQEAE DU DEAUETLOV.

H aEwohdynon g «teotétntes», dnhadi] pias pn petorjopung €vvotag, Tov anhos exgodiel Ty mbavé-
mre va Ldfer yoiga guneven, anotelel moaxTirg e modyveon, 6rng m.y. 1 TEGYVHoT Tov xawpov, ahld
oV agopd dradiwacics mov hapfdvovy yupa 010 VEdagos wurL 08 orY peyalvtepn yoovint xhipaxa. O
AOTOLLOMOLOVREVES TEYVIXES AELOAOYNONS TRS TOBDTOTNTAS GVIjKOVY 08 pLa @ TIg Mo RATo TOELS Xatyyooi-
EC:

) Mabnuatxd novigha, 1a ool Fonoyronooly eEI0GOELS IOV TEOUEYYILOVY T1] CURREOLEOE TV QUIOY
oto vroyewo negfiailov.
) Teyvinn tov otabuonévav dewtdv 1j coldnuzay faduoroyioswv (weighted index-numerical score), natd

TNV 0roid ovvHvaiovial Ta Quoikd YeoUATOOTIXG TOV EXTOEGLOVY TV «TpwTdTnTe»,

) Zratnouxéc wEbodoy, pe nig onoieg ovyxpivovror o eEeralfipeves nepuETBOELS, pE NEQLOYES UTIC OMOiEg
gyer hdfier yooa pvmavon).

llpémer va onuetndel 611 1 «T0OTSTNTM» RAOQEL YA OVAPEQETOL GE CUYREXDIUEVO QU0 1) OUYRERDIPEVT
) pumavons N TEEn ovmov («ewdtnij tootdttas-«specific vulnerability») 1 yevixde ywois eEetdinevor
0T0 LUQGRTNOLOTIRG KL TT) CVUTEQLPORG TUYREXOILEVOU pUmov («dloTpwTdtnes-«intrinsic vulnerability»),
Ly mpdin mavrog dev elvar dvvatdg ndvrore o caglis haynpiopds teov mo xdve dio addv «rpntdty-
tag». H dudxgron rard ovvéneia negroydv o BaBuovs tpotdm)ras eivar xat Duoyeptjs ®aL NEOUEYYLOTIAT,

Katd m yenowonoino) yoguwdy poviehoy, €xer yiver yotjon dbo ankdy deiwrav (Rao et al, 1985): rov
«aadyovia emBodduvons» («Retardation Factor») RF s tov «apdyovia andopeongs mg guvmavong AF
(«Attenuation Factor»), og p€ronv tov duvapmnot «éxmlvons» («leaching potential»), oe ovvdvaopnd pe éva
yewypagixs ovotnue minoogopiov (Liang-Khan, 1986).

O delzng RF elvan €va gétoo tou oyett£on 100vou xon %etd et wa dEon QBIon (TUQUOITOUTOVOY oY
OUYRELOLLEVT TEQITTMON) YLct Vit QTACEL 08 0QLOUEVO Pallog, 08 OlyxoLoN LE LN QOGOBUEVO L vnBETY, EVA) 0
Oeing AF elval 10 #AGoua TN NALHg T O VW evIov, 10 0100 Tavokoye(tal 3Tt B GTaoEl oTo GuyHe-
Z0WEVO BABog. O VTOAOYIORGS TV DELATHV AUTWV PITOQET VU Y(VEL (T TS ESLOMOELS:

(0.693dRFO)

AF=exp - gt

ue O<AF<T (1) dmou:

d=n zaraxopugy aadotaon aov vroioyCetar va dtavolbel

(=0 rubadg eToL0g euthovTiouds Tou VOQOEGYOY

t=0 YOOVOS BROBTAGTLLONOU TOv QUnou (1=0,693K), Grov k= ouvtekeotig DIGoTUoNE TOU QiToU TOAO™E
TAENS ®at

pC.k
RF= [+ 0 e ISRF<es  (2), Gmow:

0= 10 £101G PAE0g TOU edGPovg

C = 1) TEQUELTLSTHTA TOU EAGOVS U 0QYUVIXE AvOQuxct
k= ovvTeheoTIC QOENONE TOU QUROU (STUOUGLTORTOVO)

0= #OPEOUEVO TOQMOEL,

o Teyvinés a§iodoynons e roowroryrag

; ’ Wneiakn BIBAI0BIKN "©g6@paaTog” - Tunua 'ewhoyiag. A.MN.0O. ) o )
E410¢ amd 1t QUOOMUIAG LUQUETNOLOTUAR TV QUSTMV, (LEYAAN ONUCO, AVUGOOLAR 1 TOV R(VOUVO ud-

ALVOTIC TOV BITGYELV VEQUIV, €EL O THTOE TOU UOQOEGQOU (EkeBNEQOE, HOTEGLUVAL), TO TEYKOC, 1) VOQOTEQUTET-



T AU 1) 20X Z0UETOUA OBVOE0N TS erGETTNE THVIE #tL 1) T BTN QONE TOL LITGYELOD VEQOL, mE UTOTEAEGUL
TS RORHETE QUTOTNTULS TOV BSQOGEEROU ZUL TOU BAUUALZOU qooTion. H evaionoit tov ndQoqdomy o8 e2mTeO-
2 olavon) ze0oQetar (d TV 1zevoT)Te “artoxaBapiopod”™ toug, ONAGdT TV L2avETTd TOUS Vit uny e-
TEETOLV UF QUITO IS, TOU TQOEQYOVTUL (TG THY ET@aVEL, Vo pOGoOW HEYOL THY 200 opE ¥ Tovn TOUE o var
QUILEYOUY, i) Lu()m)w{)vm; TQUATUA EVU UTOTEAE CUUTIZG " @IATOO ™ 1] “EOayHe™ VAUECH OTNV Z0QEOUEVY) 4L
TV AZ0QECT TV,

o AEwioynon ue pdon Abogaotxa ool

¥

Fevizois m " towtoma” Tmv udQO00mY 0T QUTUVOT (0 ETLEUVELEAES TINYES QUTUVONE £(ViL 0N, OTUY
10 TUH(OZ TS (200 0TS SOV ELVUL LEYRAO AUL 1) TUAUTNTUL QOTE TOU VEOOU IAROTEEN (116 3m/24mo0. H ttuve-
T CUTOZULOUOIGHOT TmV DALZOV €1VCL e YEATTEOT). GO0 WROOTEON €1VILL 1] ZOZZOUETOLU Ll HEYULVTEQD TO
ndog Tov vt TEtou peydhy trhavdtyte autozalaguauot €700y To DAL WE ZOZZOMETOWO éyebog < 2w
20 LECO QY02 > 1.5 m, ) u€oo zorzonetoro wéveog nete i 2w za 0.4 mm zan uéoo aayog > 6 m. (suz.la):
Mérpieg eivar o ovvihixeg moootaolag (. Lb), dtay 1o eveoyo wévelol Tov ZOZAmV TS U200 VIS
Elva WOOTEO ¢ 04 mm #at 1 T UTNTe Q01 TOU VEQOU RLAQOTEON) (T0 3 MAUEQU 1] 0 Y OOVOZ TUOUNOVHT
00 VEQOU OTOV OO0 Semeova Tz 30 nudoes,

Eix. 1. AZwoloynon the tooToTiTAC VAEOAEOUS ATEVUVTL 08 EEWTEQIXY QUTAVOL
S S 70 g S S ot J ]
{Dienemann, 1956,u¢ roororonjoets)

AvilmaprTn), TELOS, £(VUL 1] TOOOTUO(U EVUNTL EEMTEOIZMV TNV 0UTavanz (212, 1.¢), dtay T viizd €yony
erpLay 1) OGO (LOVETNTE (TOZEOCOIGHO T A, TO £vEQ 0 HEE (0L TV 20220V TN UZGOEOTIE JNVIS
VO UEVCATTE 00 (T 0.4mm 2o 1) Te BTN Te Q012 TOU VEQOU UeCAUTEON (610 3 mENUE 0U 1] 0 Y00VOS THOUIONVIS
TOU UVITGYELOL VEQOTT OTHV TUO TAVOD TEQL0Y] v W20GTe 007 (o 30 nMugo

2 Edm cmjzouy o vdpogdnon ue
QEVTEQOYE VE S "[me()"' (#0QOTIZO0 #¢L 1)) 20 0L VOQOGA001 OTOUZ 0T0(OUT TO VAIZO, TOU (TOVEL HEYOL TNV
EMEAVELCL TOU EOCQONT, (LTOTEAE(TUL (IO YURIZOWN] YOVTOGROZAN 1] LOVO YOVTOGXOZAY (RUNO, FOTOY 201 (v
TEQUEYEL (ut20UZ TNkt 1 oy tou.

o A&wroynon ue faon vépoyemioyixd »oirijou

O LeGrand. (1964) cunjyaye Ty € Vvoti Tor DIVEILZ0t oiTuvons v edQo@apov, He [}eoy: to ooz s
ZODEOUE VNI COVIJZ. TI] TTOOOQOENOT] 2L UTOOQOYNGI TNV (LZA0E 0TI LoV, THY DOQOTEQUTOTITL TOT VAOO( (-
0OV, THY 1OOMUALA] ZAI01]) TS TECOUETOLANE EAEAVELLT 20l TV 0QILOVTIL ATSOTUOT] (T TV T OUTUVOTS,
ipgova ne o dudyounue LeGrand (g, 2

)z avaroya (e 1o oivoro T palporoyics g zovousyng 0¢-
one. (iveezeg 1) terevtala gaparmnoletar og okl “ahd Toootate v v Oniudl mokt yepnlijs rpwtdty-
g, (>12 (). perorag woototnTag, (8-12 f.). neyding roordérnras, (4-8 () zat okt peyding tpotdTnrag
(<4 6.). Aviqooiad dc ur n]Wﬁ@lalﬁﬁﬁfﬁllﬁeﬁm('s'f%ﬁémpﬂﬁmﬁ"(-S(IMI‘IHﬁ(rE(&)\ﬁV'@@vf\ﬂ-\@i-Qli:{(r.nm;, ULV
TV 1LE TO O TV dudvocgyie, ¢uT Bu odrel va Dempeital og emzeipevi). (<4 ). mbavij-duovari, (-8
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o), dvvarty akhd oyt mbavii. (8-128.) zau télog addver, (>12 f.)

o ASwioynon ue Paon vogoyewioyixd xat yewynuixd »otTijoia

H tepem avt pooiCetat og otationizy ue kétn morkov meottmoeny (LeGrand, 1983) san €61 10 Theove-
ATHUG OTU LAUBEVOVTaL vadyn Gyt novo ot bdQOY emAoyi#ES oV #eC Ao 1) aTdoTa (516 TNV TNy QUITAYoMG,
whhd zar Toredoc Mg terevtalug, Me T TEyvizy ¢uth, ivar duvar 1) OUyXoLoTn e TOMTOTNTUS TEQLOTOTEQMY
Odaemv Zal N emAoy EZENTE, TOU OEV (VUUEVETUL VAL QUITGVEL TOY 1OROGGR0, Aovm 1.y, didbeomg aadfhijtwy,
7at0ac €710 g 2ot N ETh0Y] TS BELTOTNE BEaNS vie Ty dnuovy (s ozovmdotonwy, eneSepyaaias anofiiray
2O TV GVETTUET GLOTNUATOV onaTizov Belomv. v modtaon autr tov LeGrand (1983) yiveta oagrs dua-
FWOLOUOT GVAUETWL OTNV TEQLYOpT] TS BEoN, T Pauordynon za mv tevdpnon.
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4 MA anofonTd 6pia
Lz, 2, Ardypauua s2Tunons TS T00T0TNTAS EALUHEQWY niiotfuizay vogogopony (LeGrand, 1964, ).
o ASwodoynoy pe teyvines GIS

Actfavoudvor vady. ot i mbovam e v LTooTE D €vag 1Q0Y0008 0UTUNM. UT6 ESOTEQIAY M1, 08
OOOLEVT YEWYOUGZNZ UEOT), £ 300TATUL (TO Every 1ey (2o aotlid (ratZov a TEOPUrLOVIZOV LETURANTWV.
1 yonatotong) tov ewyougzot Zuotiuatos Tanoogoguny GIS, onradr wag yeoyoaptic faong dgdo-
UEVOV. WTOTEAEL L 0] 2001 aSto20vNanNg TS TOMTOTNTAS el 050N, eVt 08 E5mTE Ql/l) oUavon
(Lvans, T987). O1 quot££g 2ot Te 0IPar ovIiZes Letefintés aor ernéyyouy upny mlavdm|te ormavans evig

UOOOGOROL, EIVEL 1], VOQOTEQUIGTHTE TOL £0Cors. TO 002 T ZODECUEVIE TOVNL ] YoN01] YIS 1] (UTozd-
ZUPTL ) TUEVOTITE TOU GROTHILUTOS GIOYETEVOE. 1] LeTUSLRUOTIZATTH Tov B0 GoOT #.2.T.

M TOV 20T 240 Z81010R0 At OWVEEOT] GOV TNV TTANQOY OOV, ONIUOUDYEITUL £V THOVTELO TQOYVE-
ONZ7, TO OO OWVEL TONARZIOTOV 7()10r|‘/q et o e mlavoTHTaS var Onioroy 0oty dralevELS el
TTOOLLZ OTOVS BOOOGOROVE, Yt A0 £Eetaloue vo tinjie vz, F mo advo ezoiuooy (v2ioz.oon) Taigver oy
OO} EVOE arydoLl0pon yiu 2ale dedopgvo aor yonooronjiyze.

Metch v £E¢ L‘.'mx']j tov “heirrn dgeotrdrnras” (Cdrastic index”. ad 1 woyikd tov AfZeny Depth to
water, Net Recharge r Year, Aquifer Media, Soil Vchm lﬂp(wm[ 1. [mp act of Vadose Zone Hydraulic
Conduetivity), (o r()m(m?um # w"]‘ﬁ’»‘u@‘z%’?? m(grm\' 'wn/m\'

ph
ARAFRATLS:
2o1eT 200 e TOV AvTIOTOIYO GUVTEAEOTH HeolTiTag, g2yt v #G0r eZetaldue vip Teotoy] ) 1000YEw-

Vi WEar aryootinon. zafe yeod-
f



o

hoyiz6 olota, To “Ouvapxo pvravons”. Qoo vyPnAdrepog elvat o “delztng dpaaTizdTag”, 160 VPMAGTEQO
EVCEL TO QUVHILIAG QUITAVONS TOU U0QOGEO001. Me faon T dudqgooeg TEs tou “0elTy doaonzdtnTug”, elval
dUVUTI] 1) LT oZE VY] £VOS YMPLEXOT AOTY, (5T0 TOV 0010 £(vit UVITGZ 0 EVIOTLOUGE TEPLOYWV WAOGTEONS 1
MEYCAUTEQNE €VoONOLeS (TOMTOTHTUS) 0TV QUTAVOT Taw uIdygtay veeuv, O o adve (aomc elvar dntadiy
€V Y0NS OVTCVTUAE emtvouvOTTes (hazard assessment map) 13 vOQOYEWAOYVIANZ Lexdvng £vOg VOO U-
Q0U 'GUOTHUUTOS.

o  Xdo165 TOOTOTNTAS TWY VOQOGFUPWY.

O “yaoteg Tootomrag” (vulnerability maps™) tov 0000@SQmY, SLAEEQOLY WO TONS VOVOYEMEOYVIZOVT
FAQTES, (TO TO YEYOVOS OTL HEV TUQOUOGLOUY T BOQOYEMAOYIAML JTOUYE (1 TOV BOOOEEQMV GUOTIURATMV, (LAt
0L ELOLAG YUQUATIOWOTIAG CUTMV TOV. OTOIZEIMV, 08 OYEON [1E TV TOMTOTNTR TOV VITG7ELOL veomh O TEMRGS
OTOY0OZ EVOS TETOLOV Y(OTY (VL 0 OULOITUGT WUE TEQLOYNE O TOLLES HOVADES, (IOTE VU AUTUOE(YVETHL TO
NMAGOOETHG OUVUILO QUITGVTIANG EMdE TG TOC TE 20 Lovadas. O 1 (oTeES TOMTOTNTUS £VUL ESUQTHUE-
YOU (TG TO Z0GVO 2t Y17 (uTd 1OEICoVTUL 0uveYELS avaPaliioeLs “at ETAUQOTOUOELS, OTE V(L TOOTUOUOLO-
VICL OTIC EAGOTOTE UETUROAES TOU BOQOEIQOL TUOTHUUTOZ. (iktl Z(l Tov avBouivov tapsupdoenv, Xaotes
TOOTATNTUS AUTUOAEVACOVTUL ZVQIMS, (thid GYL WTOZLELOTAGE, UE T} YONOUULOTOMGH TV dIqOQMmV THOUULE-
1omv DRASTIC.

Touxtid €vag ZaoTe TomTOTTUS €1Vl TO WTOTELLO R TS (212608 0N E TOLLNV ETLUEQOUS {UQTOV, TOD
aroteroty T otomiate (layers). O yaoteg T()umimru; (e ToQOTOUY Vi ZUTATUOTY OTOUS TEQPUALOVTIAONS
YAQTE S VIO TV H'nutum Evvotd Torg. OUZAIUAES TV LUQTMV TOLZROUY (VEAOYOL IE TH L0101 TOUT 7O AU -
vovrut amd 1:5.000 néyor 1:1.000.000 (oxavidteoa zar neyou 1:10.000.000).

3. NITPOPPYHIANEH I'EQPI'IKHE IIPOEAEYLHX

"Eyet eurauOed. 0T, avakoye uE To Bpog Ty aTHOOG QLAY ZUTRAQTUVITIGTONV Lol WE TV TaQadort} ot
1] GITOVITEOOT KOUNAOTEQ (TS T SNV GVEITTOENS TOV OLC#00 OVOTIRUTOZ £Vt {UNOEVIAY, OuyZEVTOO0T 6TO
uToyelo vepd NO -N 50 mg/l, stou elval #al 1o 0010 Tooudt)Tes To vepor, (vTIOTOLE 08 To00T T almTon

OV EaEUAteTal ©atd T Miravan mg €8nc (Archer, 1992):

o Me tipog fooyng 150 mm 17 kg N/ gxtdoo
& Me Gyog ooyng 250 mm 28 kg N/ gztdoo
e Me (qpoz fooyng 350 mm 40 kg N / extaouo.

Hoaxmune, Ta 1o Tavn hph) ATHOCEULQLAMY ZUETAZONUVIGHATIOV, (VTIOTOLOUY 0TO TTAEOVILOHU TOV ELLE -
VMV JQOYOTTTNOE MV, WETE TNV EERTILOTN AU TV ZQTUZDATION ZOUUOOTE 2.

H vemoyia cototeiel Ty Z00H STy T2 VITOOQOUTUVONE TV VMV, 000EVTOS dT ettt 0Tt 1o 60% tou
OUVOLLAOT HZOTOU «UETUVHITEVED UE TOV €V 1] TOV (L0 TOGITO 0TO VE DG, €V ONICVTIAN TV VITO0QOUTUvon g
(TOTELOUV AL T(L ROTUACT LU WOTC.

¢ MeBodor vaolovionov g ExTiv0ns TOU AfTOU

H TOOGTT TOV VITOUAGY TOU ZUTELODN L TO0S THY 14008011 20 C2E (08 Y TOOZ TNV Z0QEOUEVT) Lovi) oo (
Yo UTOLOYIOTED e TS €512 neladovg:

4 “Aveotperpa” ovvnbog tor thron “uovoltroz . To doto avigvevayz eivoat 1 me’l N, Zuviotaoveoee o agi-
noviyer e Re eAeeon o0, AvTiOeTa, dev TodIdOUY Z0At OTEL (RQVAOTYL G TV QWYY TOU
CANUCTICOVTUL U8 (UTdd,

1 “Kepoped doyefa” ("ceramic cup’). Eitvan i o gapvij w0000z, TTOozerten e ot ZOUL 28 DAL
doyel ov Dafoviet o8 oTolodToTE PA0Z 6TO EDULOT A GUVOLOVTUL [1E TNV € TUPAVELCL 18 GOATNOHO 1
™ Porjle e Tor aolon IO LOYETUL VITOT(EG)] OTO COmTEOIZO Tor doye(ov, "ETOL TO UAESU(@I#0 VEQO Qe
TOOE TO QOYETO AU LLTA E2E0 DY ETUGAVELE OTTOD AU (vt Tl To Goro avizvevons eive 1113 T
mg/l N, Aev ovviotatat nnébodog mgog yonon otovg

12 Tow |
LaVOtES (TOOHOOONZ TOV avUOULIZ0V TETOWOUATOY,

To fiattog torolemonz meplopilerat ota 65-70 cm.

a Aayporohnyic ebagove. To dowo (1\'1/\'&107]’ vt g Tozo (> 10 mg/). B eZeyoy] oy NO =N #ar NH -N
YIVETCL GV g | 1 2M KCHj 0.5M K SO

a0 Lvotjpota {I‘(l)({""’tlll]g pta 'ul\l\_ ®riipaxrac. TAVIOTEVT T00: LONON OTC GO GAG €0 ). Tomoletatvim
atocywoniott (oot AR BIBNQEKNREP RRITISE - THMG [ERAMIAS: AFLO: 1-2 m. Livea o

Peoteny wria 2 ) azofidteon uelodog.
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. P oL P . E2.4. Exivoaon tng AlTavons, ue alotovya Autd-
Ewx.3. IHgooinyny alotov, avdioya ue 1o y00vo Y ] "7: g NS, HE ag V4 j
amoodc (Lord, 1992). quaTda, 2aTd 10 EOVC-TOY0, UTOY VIO YIOUO TOV «

dvvauzot Exxivons» (Lord, 1992).

¢ Ilapdyovres mov exnoedlovy Thv €2mivon tov N mov Tepteyetar ota Aixdouura

H €xahvon tor No s T ATaonuto o, ZoMoworototyTeL i T AITEvon Tmv A0AE 07 ey, €IviL ouvag-
AN (1) S TEQLOOOT £ aproyis ™z Altavons (su3 zar 4.), (i) Tow #1000 ™S GUTordiig2 | (UTox i Ep-
YELUZ 7ol T Oty eloonc Torg (e1.3.). (1) ™z yorjonz ynz (e12.6.). (iv) ™2 amopoons (£1.7.). (V) Tou 100e-
DOVL AL THZ BOYOTEOUTATHTUS TOU £dRors (T1.8.), (Vi) T2 1EOSdoN ATUVONZ, A0 THE TOCGTTUS Tou Md-
OHATOZ TOW ZONUIOTONE (Tl ot T AGtevon) (g0 4. v 5.) Zon (vil) g uglEdon (ode vang #at 5 1o0dmuag
ToU Veool Tou yonotoToteitar oty (odevon. To afoto and v €xxluon Tov Mroopdtoy ewodiel oe peye-
itepo Babog to ghivimoo kol Ty aveEn.

H moodata tou alotor €

STAUONS € IVOL VRO TOOS THY TOOGTNTU TOL aloiton Tor equondleto (e 4.).
"Eyec avageolel, dn dtay yonowosototvtar <175 kg N/ha, H owyzévionon alotov oto édugog og fabog
TeQ(mon 1.2 m zunaivetol ¢td 1 udyol 9 mg! e Gray 3 toodmta o xonotoroteitan eiven > 175 kgN/ha, H
ouyrEVTomon og filoz 3 m aveoyetan ot 6-9 mg/l O yoovog €quoROYIE TS LITEVONE THitel 1eY(iho Q6o oTo
ovno me ¢

CATALONS GLOTON, O TOETEL 1) AITOVON Vi SUQUOTETUL ZUTU TV (VETTUSN. (90T VUL ILEVIOTOTOLE L
TCL N 70101 TOU ZOTON (TG T @UTE 204 VU EALYIOTOTOLEITUL 1] ELTANTN (SmTot,

() FiaioOn o aepoym Bouhton
k]
200 Ten
~ —RBoeinoy - Xoprorony
< .
~ o MWitpyan
= 80
5ot Xpion s Ewxmiven aloron
o) a
— a .
= sl () FuaioOyo) weprogl Slealord
n
£
g |
s |
e )
R 60
z
4]
a L Xpijon s Exriven aleton
0 400 800
: !l L: My oyponikn, 2: Noviepnd. 311 puaaist
/ 1 2 e, 1R 1 FRIEAV |
Airavan ue N (kesha) 2 e Bt TRl & Amanouinds
Ex.5. Exidgaon s dtayeiotons tov yeaoidiov »ar Ewx.6. Exidoaon tov yorjocov yns omyy fxxivon
¢ Alravons, oro fabuo sxalvoys Tov vroleyguari- UTOLEHUATIZGY ulmTOU WY ALTQOUATOY
»obv, oto £oaqos, limagudrey (Lord, 1992). (Lord, 1992).

Wnoiakn BiBAI0ONAKkn "OedppacTog” - TuAua Mewloyiag. A.MN.O.
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Eie.7. Méoy exijora ovyxévtowon vitpixey, oe mgll, Ewx.8. "ExmAvon alotov xard tny quyionood: A:
JTO VEQO TTOV QITOQOEEL, U8 UXETN HE To VYOS TG Forfon romeuds xatd to @hivoTwyo, B: yoion xompids
LT00E0NS, 08 mim xat v exwlvon aurov, ot kglha, #aTA TO Huiov 5 dvot&ng xat 1o fjuior 10U (phivore-
1T0 T0 vegd TS amogorjs (Simmelsgaard, 1991). oov, C: yorjon xomouds xavd Tnv dvoidy »ar D: yoijory

Aimaoudtov ™yy dvoify (Mikkelsen, 1992).

"Eyer taoamnonlel, 0Tt i mV arhayi Tou xoovou AITavons, O auiouya OGg], We T x 0101 “OTOLAS, (T
10 EOIVOTWRO 0TV AVoIEY, netninze 0 €zmrvon alotor axd 110 kesha, e 60 kg/ha

¢ Meraoynuariouos Tov alurtov oro agog

AVARoYU LE TV TNV, TO GLOTO £LOEQYETUL 0TO UTEDUQOZ €1TE (1S 0QYUVIAS 1TE wg avdpyavo, To ogyuvizd
(ALMTO TQOEQYETUL (TG EVIHTELE, ATMET TR UUIVOSEU, OL AUIVES, OLTOOTEIVES A0t OL XIEES evioeLs. To avogya-
VO ALOTO TOOEQYETAUL (451G TO LUINIVIO, T VITYOIDN “ait Tor VIToLAt. To GLoTo (10 T ATTRORUTA VUL (VOOYHVIT
woogrs ouvnbiog (NH, ", NO ).

Avtileta to N i aver

FOYEOTA 1] BEQUIIG EMESEQYUONE VU ALUOTH 2l (4510 ZOTOWES (TOTEAE (T £(TC

GO TV 0QYAVEZN £0TE AT TV UVAQTAVY] LOYE] TOU.

H ermgavetasa) dta0eon Auudtov zun aroBAftmy, 2o zod 1) (oo TUORGTmY %o ZOTOLAS, UTOTEAOTY
(ueue TYEC alomtou (e1x.9.b.). Xe Ghieg Suog meoumnoes, T NO L Too€0y0VTtn uito 1 UETHToom| oQyavt-
#oU uZatou i NH 7. wou umdoyouy, 1 e1odyovie ¢xa tov aviommo, oty edagea] con. Etol, ¢ad 1o ogyoving
ACoto. Onuoveyritar, apyi«d, ne “auuovioTomon ™, NHL T (avayoyr) s axohoilios, ne “vitowon ™, NO|
(05(dWON). O ddLGO(ES CUTES AUSUVOLY Yo 0TV ¢2GoeoTy) Lanvay, otving de oty edaqua Lovr, Gron
agovolv T 0ZUYOVO ZaL 1] 00YavIZY BAY, Tou yoeuwilova 1o alotofuxtiott. Xy . 9.h, ot dtepyaoreg
AVTES ERGEAVICOVTUL Vit 2afiaivouy Yoo EEm arrd e olivooa Tou vdpogGoou ocuotinuatoz, Ta NO. elival e5ul-
QETUAE EVOLEALTL OTO VEQU “(tt BOITEOVTUL UE AVIOVEZY LOOEY, UE WTOTEAEGUN Vi EVUL £ SCLOETUAL EVRIVITH
ato Loy T Lo Ve od. Kivorvrat qall o ymodc zaveva uetaoyuanious o e2aa0dvon. 1oweiteoa wviuzd elven
1 NO,| 08 1000@E000VZ TROUGIOUC 06 0ZUydvo (eTpavetexol td00EEU0L OF TOA LOQOTEOUTE VAL 1) 08
deoonyugvy eromiata). Melwon tov pE (Lih) 010 veod. imoger vt TgozZaléort amoviToman Zatd Ty ool
w NO_ avcyoviar oe N O 1§ N, (et 9.a). Avaroya we 1o pE ¢ mgoiovie mg aveyoyis tov NO | aaavioty ey
ShidaeL oto 1TGye10 veod, we N.O 1 N..

Edv o vepd zonlel i foeDel omv axdpeom Cuvn, péoog tov N O N prooel va yalsl, e mm noogi
teQoU, OTOV €020 (ot Xy g1, 9.b Tagovoaletin avayoyia dlegyoits, Tou 0ONyel TEMRL OTO OYjuUL-
nwopd NH 7, Iéoa 6 m diedizooio g azovitomons, v A0l 4o 200 novo ghdopa tov NO

Av 1o NH," oxnuanolel oty 2opcopdévip Covip, 10 ey AliTego 18eog 1o B 1goooogn el oTa amratidwr,
tQyhou ] tatoc. Kata ug toviieds avieihaye g, Tov 20010 06RO OLudQOUUTICE 1] IKOVETI|TE ROTIOVTLRNG VTah-
Ls TOV YEMLOYIZOV OYUCTIOINY, EAEOUOLEVT 08 (toLHId (1A 00TOTCOdIVUILOV ZUTLGVTOV. OV HTOQOTY vt
UVTUAALYOTYV 08 1aSa 2ot eddqovg, Baoovg 100g. T avomta zatiovieaig aviai oy jc sooodtooid
vaomorazt. O petaoynuotiofgol ov N oto trgdaqog aeotkeuffayouy e
GRPOVLIOTO|oT), SNAGO T Prokoyun] petotoom Tou ogyavizot N, oe NH -N,
vitgwon, onkady Ty floroyra) ogeldmony tov NH -N, og NO -N.
amovitpeot], Miad T fraknpiaki Bie o m lOEopgeoreg E Mprpa Feeokoyiag. ATero NO 1o N,
eEXEQWOT) TS cltmviag i '
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Ex.9. [yyés xat 1odaos e10odov tov alatov oto Edaqos(a) »ai eioodog Tov alotov oty xogeoudvy Sovy »ablug
xat ot geTaoypuationod xov viotaral exsl 1o déoto (Freeze-Cherry, 1979, ue toomoxoujoess).

I duadizcoie wetaoymuationot ton N oTo WT€daqog TeQoufavet T Q1 ion Tov Logqev ToU aipoviov,
N OLEYLOT] TOV LOQPNY TWY VITOLLGY ZOL TNV HETEXIVIION OTOLLOINTOTE L0, el 1te 1O Veod. OL oyetinds
(WVTLODAOE LS EIVOL
= Efodpwon: NH, (vyer))+H,0 2NH, + OH. Z¢ pH >7 vivoeiton ) Tupovola vyos cpauoviag, Xe pH <7
emxoatel 1 oo tov NH "
= Nitgoon: NH " + 1 "0, 2NO, + 2H +2H,0 zou NO, + O, 2 NO, zat urd 10 orvduaond tmv dio
eCaosmv: NH, + 20 >NO, + 2H" + H _,(')-.
= Anovirgoon: NO >NO . ONO >N.ODN,
Kdtm ané aveepoPiee ouviizes llt TV OOV 0OV ZOT DTOGTOM TV, TCt Bazmjote Zonoo-

TOLOTY TeL VITOLXE 102 OF Adrpiak BIBModN K t@edppacrogc Tpmiie FeuwAoyiacsA M@ 000y vIonol 0ZE1dmvoY

To 0EYiINIZO BTooTemue ot COL zut HLO, y0noumomnumTas To VITorAG, (vt 0Z0vOvo, mg OF ZT 1AELTOOVION,



peTeTOE TovTac €101 1ot NO L 08 N (a€010); hugmva ue v ovtdoaon: 5 (CH Q) + 4NO, +4H" 25C0O, +2N,
71 0, ! ' '

AvtiBera, dtav urdoyel SLB€oLo 0ELyvo, ot TEOUVAEEOHEVTED IULOOOOYAVLOUO! OZELBMVOLY TO 0QYVL-
#6 ynootowjie o8 CO, zaw HLO watd my avidpaon: C H, 0O +60 26C0, +6H 0.

H sroocodpnon CTOTEAEL TOV AUDLO UNZLAVIONS (ch(u()t om RRGRT) U‘rsbaq oc tou NH ~N. Kdto ané avagoo-
fieg ouvBizeg, Betind gopuouéva ivia appmviov (NH, ) tooceogedvial and (,LQ\’T]T[A(L POOTLOUEVE Ol(Ti-
e eddous. H ramovmian) aviehhay amotekel; e0ong; onuaviize i aviagnd TOooTeolis ThE ZOQEGUEVHT
dinvme o v £{codo tovTmv NH, .

Avtileto, o viToRd £ivon o euzivita amo 1o NHL™ 010 om€dugog. ‘OTay To et (risouy oty zoQk-
guév) Covn, TASOEI0UY LUdl HE TO BAGYELD VEQG YOG ONUAVTILG [LETUGYIUGTIONG, ETELO] €40V VIOV
Hop@n ey glve TOAY gudLdAuTe. O nOvog 1008 oW WToeel va avertuydovy ot diadirao(sc arovitpmong
gy #OQECUEVT LOVI], (VAL 1] HEIMON TOU OSELQOVUYOYIAOU DUVQULLOT TOU VTOYELOL VEQOL.

4. EITIPANEIOAPALTIKEL OYIIEL

¢ Anwopovaavrixd

Ol TOAOTES ETEAVELODYUOTIES 0LU(Eg £1VaU T(L TRITOBVLLL, TOL N ONUN TOUZ £VUL YWOOT (IT6 TOUG 1Oy -
0Ug FOOVO LG,

To 1946, éqraoe 0to €UTO0L0 £vir GUVDETIZG DITORUTHAOTUTO TONV TUQUAOTTUADNY GUTOUVINY, TO YVmOTO
“tetrapropylencbenzine sullonate™ (TPS), 10 7010 aviovizd emguvetodpaoTizo (GTopotaviid ). ‘Opong 1o
TPS, o avt(Deom ue To TAQUDOGUUAT GUTOUVLL, Tt OOl EVAORU FLodamavTat, elva avleTizd ot Prodtd-
onaon. AGY TV TEVIPALLOVIIZOV TOL DUOUEYMY ETITIOTEMV. To TPS avuzateotdidnze 1o 1965 axd to ovv-
fetind amopovavTtizo «linear alkvibenzene sulfonates (LAS), 10 01010 glvat T0 20010 (VIOVIAG FLODUGTOUE-
YO ERLPAVELODOOTIZG, AZOROUONGE 1l GE10( PEATINCEMV 0TIV TUQUOREW] ETGUVELODQUOTIANV, O emigic-
VELODQUOTZES OVO(ES (VUL «LLEIGUAMY UG 1E BOOGEOP K 2t vO0OgIAe Twinate (e 10.), To wdodgofio
et Etvar auvijlog udpovovaviporag, £(te comianzds. eite ahganzoz. To vdodgho trdrotto wropel va
PEQEL ETE CLOVITTLZG NAERTOILG GOOTIO (UVIOVIZG ETGEUVELONOEOTIRG) £(TE DETZ0 (XUTIOVIZG ETUGEAVELODQUOTI=
20) 1 azdue zaw To o, Oetid Zar VTR0 NAEATOIRG GoQTI (6TaEOTEICOVTL EGUVELODQUTTUAR), OE
REQUEG O TEQUITNGEIS (el 020G TORLOZUEDURMVION (UvioviZd emtgavelodoaatzd). Or emugavetodpaott-
26g €v YEVEL ovoies ELrovIol 1 ued ani T PaUIXE 0P TOV EMUPAVELDY. AUTG CUVETAYETUL TNV LOLUON
TQOCQAEAAN TOUZ ALl (LARLTT LE TN HOOE] TOANTTAOZOV WL IATOV, TV AL 00V TUTMV EX(EUVEIOIQUTTUADY
0V ZUZAOGOOOTY OTO € 1UTORLO. 0T (UOQOVIEVHL DALZE TMV £ TUGUVE LMV VEQUV (hAG 2L 0TV 120 TOV (o~

Bl

QA

YdpodpoPo

oyibod

Euxr. 10, Tvmind emqaveiodgaotixe udgio, ue £va tujua tov vdeogofo zar to vaoiotro voeogilo (G. Kloster,
in M. Schwuger, ed., 1997, ue to00700j0€IS).

THOYEC T EC QUITAVONT TOU £AUHOVE AU TOY BITGYEUOY VEQMV (LTG ETUEAVELONQUOTIZES OUGIESD (VUL 1
YEMOY LAY ZON STAQAOTOZTAVINN, 1) £ LBOZ STOW TQOEQ 7 Tl (T oTalnovg €18 Ze0yaoias Wony axopry-
TV, 1} ETAVULOTIILLOTONOT) ATV YL HOOEUG, 1) EALEUPT) 1] TO EAUTTONUTIRG ATV GOy £TE DO, ) LITED-
ge(hon Tov ooy eEEEQYHOTUS ABUATOV TOU TRORUAL Tl (TG UL £VTOVES PQOYOTTOOELL, TO TAVOULO 1) TV
ATOQOTTCVAT] TOU £ARGOUT Rt TEAOS, UTO 1] ZUTHORELT] OTEVUVIS z,‘tf\'mwn]; otovs XYTA.

L Oudomaom Ty £ TupayvetodoaoTizoy ato £daqog epoudiveta. T arkhile mooaam £ TUpavelodQuaTHZMY
2O EOQULOVT. EANPELEL TO LOOTHYVIO «EDUPLAON VEQOD», TLS IOLOTTES TV GUOTUTIZNY TOW £ OV, (LhALL AL TY)
DOWY T, £ ICREON BE TH DOUTTEAGTTIL AL THY TWAVGTITE TV THRABUOION TEN WARQOEUNIOWHY 20 TOY (vd-
TSN TOV EuTov. To TeArd arotéleont g To Tive eilnhe Tidaoc

VA 1) (TOTAVON TOU Z0LLOEDOND
ZREOUUTOL TOV £dGgOng TROE r(r l

Saekhyy c(}\(l (éuT)((v)l‘lér(L (LU Ul,,TL\.IJ\ll\pl(\lrll. \X())QIGOUA ne.

H ézxrvon 1o eddgoug it m(ﬂt\' LO¢ ouo LA, '::m*fz T TV TOOGOOG G TOV TELE VTV AL dLaye-
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UIVETOL £TOL 1] UITORQUITCVON TOV €D(GONT, EVW) 1] GITOUMLOUVOT) BUOEMY UETAALMV (0 QUACOUEVD €dugog
YIVETCL A@EIBOAN, IOLATEQU OTAY TTQOXLE(TUL YL TQOTQOGNUT LOVIAMV €TLEAVELOIQUOTLAMYV.

Me oV 1010 TATO TOU T £TEAVELODDUTTLAL ZEBOOILOUY THYV ZVITIZOTHTM TV TEQLPUALOVTIAY YIUAOY
OTO €010z, OnAudn Twv Mg* %at Ca'™ xuit PH*™ 0TOUS HOVIHOOIALOVITEZ. OOV 1] AVITUASTIT, TV TLO TdVe
LOVTMV, LUEAVE L ONUAVTLAT OT( TTOMTE OTAOL CLELENE TV ETLEEVELODOUGTELMV, YL Vit Petwbel o ouOuds autds
TOAD tQYOTEQ, UTOQED VO £an0eadlel 1) NETA@EOOE TV ETEUVELODQUOTIZNY GG LOVI (ALY OQYONVIADY
EVIDUENV.

H m0o000@n0on em@uveiodQuoTiAmy 08 HOVIALAL DAL, WTODE( Vi 0ONYHOEL 0TV AVTCAAUYY TOUS UE M-
OUTITOZTOV, DA TO EMGEUVELODOOTIXO CUUTEQUPEQETUL S LOVTOUVIUAA(LATYS, OL O TOTOTHTEG OV -
VIUAAGGOOVTUL CVTLOTOLLOTV 0TV IZOVOTNTC AUTIOVIUNE GVTUALUYTS.

H 00gnon un LoviZedy 0oy aviZay QUamy (it 1) OTEQER @Eon Ton Do, elvat EL4710TI, dOHEVTog druy
TELE LT TQOOQOEE ETAEATIZA VEOS, H OO0k Toug 1d 10 €duqog ouoyetiletur v neydio Pubud e m
GUYZEVTOMON 0QYVUVIZNE VAT OTO €Datpos.

AG TO OBVOLO TV ETEAVELOOQUOTUAMY TOV YONULROTOLOBVTUL, TO 807 elval aviovizd, 15% un tovid zat

ZUTOVIAG. ATG GUTd, T 10 avieZuzd 0Tto TeOPariov €(VEL TU AVIOVIAGR AU £IVEL GVETOTEAEOUUTIAY

Gt Zat 1 froroyirn] toug ereSeovaolt 08 EZEINREVREVED £y AUTUOTROELS €eEeQ7olas axopaituy. 2ug

TELEVTU(ES. TO UEVIUTO TOCOOTH UTOUGRLOUVOTE TMV (UVIOVIZOY €TUEAVELODOOTIZmY dev Semeovi o 25%. H

TAQOUVOH € ZRALON ETLEUVELODDUOTIANV OTU VYOG ATORANT, WelOVEL € ZONQETUARL THY (LTOTE LEOUUTIAT EESED-
YOO TV TEAELTUIOY, ARG 0 LeYURLITEON S DWLUTOMS TV LLOPOTHEVIOV OTEQF MV, £VO) LEIOVETHL ONUCvTIRd 1)
2a 0o tovs. lapdiinie onug SeSUUEVES HEQLONOT LELVETUL 1) TOOGUIN M 05vydvor zatd 0% Zar ahfov

(TO T (EOMOT] CLOOMUUTOUUTU, GTO OTAOLO TN €VEQYOUL 14102,

o Xovvfstirod Cedlifor

Zru wéow g derueTies tou 70, ot ouvleTiZol Cedhot toratOIoTO Y GTNV (7o € Ve O1UeyTiZ0 TUjuc Ty
ooLZTOV ZedABmy. Ot quvieTizol CeGRoL, GTmg “UL 01 QUOIZOL, € (VL (LOVIAOTUOITIAL (AUTU TOIW (LAUAEEY
vatov, Ot TEAEDTUES AVTLITQOOOTE BOVTCL ¢T0 aVTUARGEWO Zattdy ovvijdmg. N,

Tt TQUdOOLUAL (TTOPOUTUVTUAL TEOLELOUY OTRENVTLAY To0dTTe CeorlUmy, ot 0Tolor TUlowy 10 06k

UOLEALTOU 0TO VEQO UVTULAGSIION 1OVTOZ TO 0010 UTOZUANOTE TO OLUAUTE GUITAE I TOLG OGO OLAOL v(TQ{oU.
H zamoviua avrarkayt], avareoa otovg

£ORLHOLE (t TO €000, QOIYEL 0TV (CTOIEAQUVON (4TS TO TeLEUTULO
TV LOVTOV TOV GAZCALAMY FAL0WV, TO €014 0% YUAGOOVEL Z(L ETOL EETREVETUL 1o £izor. Ot Zedr0ol weQigyo-
VIGL 08 VPIAES OUYZEVIOWUELS OTNY AU, 1ETU S TooTofd O “aw deeteoopaluna e TESEQY ¢t (Tophjtay.

H i, dray dwareOel 010 €daq03 1 yonoutomomOe { mg Alaond, Toozarel 1oty oy tov Ceorl0oy oTo ToeTo.
O Te2e0TUlon BSPOATOYTUL 0TO EDUEOZ Y OTOVZ LOVOGVLOVZ NE CTOTE LTI, VUL IV TOOXLULEITHL (SIGROYY

OBTavor. D00EVTOZ AARMOTE OTL 0 ¥OOVOZ BITOILTACSLLON0U Tors elval ™ TEns v 1-2 ivov. To teiizd

TOOIGV T3 WTooBvOEONZ TOV ZEGLLDmY, g 1YO0 TEOBGEAAOV, VUL GULOOGO. TOUATIAL (LOUEALTO TTO VEOS, (0=
TEOQO-UOYLLO-TIOITIAS (o[E 0TI,

5. EAETXOX KAI IIEPIOPIZMOX THI PYIIANZHX

H od2n iy tg @Umavong umote Aol TOV (STOTEAEOUATIZOTE OO 2 OIZOVOUIZGTEOO TOOTO (VTILE TOTONS TS
QUIACVOTC.
MeQiZ¢ aStoOuaTe o0 TEETEL Vi AAUPAVOVTaL LGP Z¢Td T O7E0UON TN TOMTIANS TOOR|yn S TE ot-
TAVONZ TOV BOQOEGOMV %l TOU €00V £IVAL ¢
B To 700VIZO OIHOTUM (VAL O OTNY (OYLA £ZTOUT) To QUTOV OTO TEOLPAALOV 20t TS CUGEUVIONE TS
OWTEVONC OTO VEOS TOY BDQOYEMTONTEMY, ILTOOEL VL €1V TOOD BEVGLO, OTE V(L £ EL TOOZANDET veTuvdg-
Bt Prafpn oty vOQodGTNON ¢ITH TO BTOYELO VEOO.
m To fACATUAG AT0TELEQUOTE T QUTUVONS TOU BIGYELOU vEQOT WTOOE! VI OICOXOTY T10¢ TOLL. €101 ToU
CUYVO HETUGEQOVTU “(L OTLS UEARLOVTUAE S VEVIES.
B Meotza amopan

LA OTE WAOUU Z(LL OF TOLT [UAQED GUYRLEVIOMOF LS, AU (OOt )
(VLY VEDOWES. TOOAMAOTY JORUOED Prifies.

€
T EIVUL TOOO TC

B AV AP Oto000TEAOY TAQen Ao EmY aVURGEALETUL UELOL VI TOOATOTY YELQOTWLITE S (LTONE (2812 T TOUY-
wateans pacifing, O yel mooxinber, Zatd adow mdoaveme, TEoo ey dhn QUTEvor. ;aTe 1) LToooiTevon
Oce etvert Duozeoz, OwTavn 7ot POUdEI, EEO0OV (U1 EIVEL OIVLTI.

Wnoiakn BiBAI0BAKN "OedppacTog” - TuRua Mewloyiag. A.MN.O.
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¢ To «alotuto» gvravons

H eZ20vnan yie m)y 2atevanon T LETaqoOas T wdiag Tou guIon, 0Ty ZOQECUE VY CoVI). %ol T OliT-
O] TOV OLETUADY ESLTMTE MV, ENVOL 1] SOt e2(0moN: «ELapoT| pu¥Iov — Expot] ptinov — petafoli} g ouyxE-
yIpwons pumev = perefoll] tng ovyHEVTPMONG PUTOV 010 FOOVO», OF HOVAOES HATug L xodvou. Ot dwedt-
#AO(ES LETUORAS TS (ECHS TOU QUIOL WITORE! Vi TTEQUYOUEOUY (TG TIG ESLTMUELS «OLXDOTS», «QEVHETOV
UETUOQ(I» AL «OLUOTOORE».

= "
f_]y::n.oun:,v;n o
X it
L Ty, SO
‘\.)_"h\AJ) 4 T ey
i
—

Ewz 11. Exéxtaon ouaavons 0€ 1001000 LOQOGOQ0 HE TH Hoopl] “TLovuiwv” axo oquetaxf ayyyj (a) ovveyovg
(lIAE) =at (b) oriymaiag (INXE) exmoumijs ovnov (Freeze-Cherry, 1979).

AVAAOY(L UE TNV ETAQUTOVGC OLAOLXUOIL, OLAROQEMVETAL AL 1) £ATUOT. 1] YEMUETOU RUL 1) ZATUVOUN TN
ouyZEVTOMONE Tou umtov. To yemueTowLd oyjua e pUIevong ovoudletal «mhovpio» (plume, e, [1.). O
FNUZES 20 PLOROYIZES DLadLAOTES UELOVOLY TNV €2TAGN) TOU TAOUULOT OF ZAGOWL LGV EZEIVIG TTOU TEQLY Q-
EETUL (TG ATOW TS T ToavageoDe(0Eg €2I0MOELL UETUGOO(E TNE udlag.

T Q€ DHATAU UETAEOOAGS ATTOTE LOUY TNV £70200TOUGM SLOUACOTC LETAG 0OS TG WALHS ZaTd TNV SLandQga-
an TOU TAOVULOL Zut (t20A0UHE] 1] 1OQOdUVaLAY dLaamood, LE e5¢{QeTN T DLAOOAN T QUIAVONG UTLE OWYUt-
oUéves poayoudies. H éXtaon me LETaqooas Tov QUITmV, UE T¢ 08 BT UETAGOQAS, ELEYYETAL UITO TV ZUT-
vouI] Tg LOQOTEQUTOT TS AL TOL VOQUUALZOU GOOTIOU OTO %M00 AL (TG TNV WTUOEN YEWTOROEOY 1] T 7aduny
avrinong.

¢ H “Cwvy avdxrnong”

[ v aqaiogor “mhotulon” QUIEvong (s vdQOEOQO, Gy VE VAL UTAQAITNTY 1) ZUTACAE VT BOQOYEW-
TOHOEMV AVTANONG, ZUTA “avEva Zatdvin ™ s ovmavong. Kafe vdgoyeatonon, watd myv dviinor oy,
ALAROQYEVEL TOV UG TNG ROVO RATATTOOTNE, TOV ELTENVETAL OTC GOLCL TNE TEQLUETOOUV TOOPOd0T(1g Mg “ativa
e{douang”.

H steporn ov amootoayyCeTaL 20T Ty GVTANON TOU TROBILOL, £vat yvooTh wg “capture zone” dniudn
“tavn avartnong” 1 “erdéhnyng” 1 “olilinyng” 1 “rayidevonc”. H “Lovn avarmnons 7 g vdpoyewton-
NG, 2ATH CUVETELL, £IVAL 1] TEQLOYY] TTOU TOOGOOTEL UE QUITUGUEVO VEQO TN GUYHELOLUEVT) VOQOYEWTONOY (£,
12.) 7o TEQULAUPAVEL TOTO TNV AvAEVTH 600 20t THY ZUTRVT) TEQLOYI, TOU arootoayy LoVt (xd Ty 1dpoye-
atonan. ‘Otayv 0 vdEOEiRog elval e{EDOS, OUOLOYEVHS Ll LOGTEOTOS, 1 “Cdvn avdxrtnons™ Ba elvou xuriaxr
20U B AVTLOTOLYEED OTOV ZHVO AUTATTOONS TG WO0YENTONoNG. Oty dpms 0 vdRogeoog lval AEzMUEVoL,
onmg ovuPaiver ouviibms, 1 «Cavn avdxrmmong» deV CUNTIRTEL UE TOV Z0OVO zatdatmang. H ooty elval wa
EMUMALVGUEVY] TEQLOYH, 1] OTOIQ EATEIWVETAL EAUGOMS UEV TOOG TU ZUTAVTY TNE YEWMTONONG AVTIANONS AUl GU-
Vi Toog T avavtn). H dteudogoon g Lovng avdrmog, eAEyeTal, (itd To xQ0Vo, Tou YOELGLeTal T0 vEQO
e va gBGOEL aG MY avavny TEQLOYY, 0T YEMTONON Aviinons. Metd (d (ove yodvo GvTinons n Lo
avdaxmnang wroee( va @TdosL W€yl ta 6oLe Tov “undyerov vdgoxpitn”. oty cvaviny xeowoyy. H arxdotaon,
UEYOL TNV 0Iolw EXTEVETAUL LV (vAZTONE TTQOG TCL ZATAVIN TS (VTAOTUEVNS VOQOYEMTONON G, AATM () OUv-
Beeg noviuns 0ong, 0oCeL Tov LITdYEL VdEOZEITY, 1 TOW] TOU OO0V UE TO VOILOVTLO £TUTENO, (TOTELE] TO

. . gy Syt " ! >
“onueio oraopdTyrac” (“stay AR RIBOAKD 1QepepacTog” - Turpa Mewhoyiag. AMN.O.
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Ewx 12, “Zavy avdxtnons” oe xexdipevo vdooqono. Etxe 13, “Enueio otampotyrag” »ar “Govny avdxty-
ong” wig voQoyEBTONONS.

Exatéombey tou vdoo#o(T) Au ToU “onue (o0 0TedtudTTag . 1 001 TOL BIOYLLoU VEQO T 2utevliveTal #atd
avTiotooqn ¢ood, ‘Exouvy avortuyOel avarutizeg tdfodot vyt Tov bIokoyiond T8 E4TUONS T Qivng avarm-

ong.

¢ Mérpa eA€yyov xat TEPIOYITUOV TS QUIAVOTS

Ta puétou mow MOEMEL Vit AUIBAVOVTEL, YU TOV EAEYYO AL TOV TEQLOVLOUS TN QUTUVONG, ESUQTMVTUL, “GHE
OO, (T TN UG TV QUITMV 2t To €1006 TNE Iyns (oteyuwadon 1 ooveynic, onuelce 1 dueom) #.A). Kat'ap-
AV VAL T T 1 00tolE€TNON, “UTG AATOL0 TOOTO, TNZ EATUONS TS OUTUVONS #UL TOU LETMITOU TOEAU-
ong ™me.

Totto umooel va yiver ue MY ZUTGOAED] YEOTOHoEMY deryuatornplug, G dlugooetiza fuatn. Zvvibag,
FKONOUOTOLELTCE 1] GUYAEVTOMAT] YAMOLOVIWY, VIt TOV Tlo v 0200 (i 14)). Ta péroe mov kaufdvovea
auvibng elval:

(a) uerpa eAgyyov s primavong.
(f) peToa asrogpvravons

TT0t TOWOTU UVIZEL O TTEQLOPLOUOG TNE UETAVAGTELONS THS 0UTGvonz. Zta SEUTEQU (vVI]ZOUY 1 (@aiQedn) %
eMEEEQYUOltL TOU QUITAGUEVOL VITOYELOL VEQOU. OL o duvijlels UFDH0dOL TEQLOQIOUOT TS RETEAVROTEVONG TEQL-
ACQUPAVOLY TNV GTEYAVOTOMON TG EXUEQAVELLS TOUVHE £1G00U TMV QUITIV, TV EYAUTROTEON “@uoLtav” ¢oay-
WOV RUL TV AELTOUOYLL “0O0UUAAOV Goaynnv. H emupaveiean oteyavotomon ava@epetal oty adiafPooyo-
TOMON TG ETEAVELUS, HOTE VU TOOANEUED 1] VU CTAUUTOEL 1) ZATELODUOT LitL O€ PHEQUAES TEQUTTOOELS 1) Surjon-
on.

O Quotzol #oet VOQAUALZOL OUYIOU YOTULLOTOOUVTUL YL TOV TEQLOQIONG TS ETEATUONS T1)E QUITUVONG
(erz. 15.) ZTO0E QUOLROUG GOUYHOUE UITEYOVTL TO. OTEYUVE ILPOEY LT, OL TUOTUAOGQVIDES, T LitdyeLe Su-
POEYUUTC, OL TOWEVTEVETELS, OL TAPEOL Gurhoyns »ir. H anoteleopauzdmut toug elval 20hiteQn, dtay oe
OyETURL WAQS 00 wndoyel oteyave otpaud. e padn neyariteon tov 40 m dev amoddouy “uhd WToTeRrE-
ouate. Ot “vd0uuit2o(” Goayrol SNULOVEYOVVTAL 1E TOV GUVOLULOUS YEMTOHOEMY AVTANONS UL EWTAOUTLOUOU
(e 16.).

Pumaocuéveg emquverazeg nat voyeteg D€Te1g nmoootv v airoouavoiy ue v ageloeot Tov 0evoTtol
ZUL TS AQOTTG EMGUVELARANE ZOL UE GVYTANOT 20 0YGe0aT. TO QUIRoUEVO €daqog, 0To OTOT0 VTGO EL TG-
opaon, EETEL va a@aleital ue exoragn. To QURGOUEVO VITGYELO VEQO CUVRDME AVTAE(TUL (L (0T GUVEYELY
vplotatal enegepyaolo PAPKERDBIBMOBNKNIREGPEaTTOE Tt GemAoiiog. AN} 1 aqaloeon Tov VITdYELoY
VEQOLU, tE T Ponbera otoayylotnolmyv. Metd v exegeQyaoic, To VEQO UTOQEL Vi exavelouyBel 0TI YEWTOY-
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ATTOAUTO YOpETRD (M)

ATTEMITO YWORETPE (M)

ATTOAUTO YWOUETPO (M)

Ewx. 14, HagaxolovOnan tng e§€21Ens mlovutov yAogioviwy, mov meeoyetal ano 1o otodyyrona XYTA
(Waterloo Res. Inst. 1982, ue roomomounjoets). S -8, meloucton.

OELS, TTOU GUVIOTOBY TOV US0UIAMZO @OaYUG 1] vt xonTuomoOel o TexviTo EUTAOUTIOUO TuV UAQOGOOMmV.
ZTOVIOTEQU TO ETESEQYUTUEVO VEQO WOQQIMTETIL UE YEUUOQOUE 1] TOTHRULL, 08 AROTmuIV] Bealmg faon.

Yhpoyrwiphoeig 3 "
vThngng YEMLMIPTELDEEOHJMK
Mnth pomavens
\ Moy pimaveng
A A - e T .
t_ _,,%‘ )\17_ )Tv/ﬁ ® Krown
0 4
e
\_éy\“/! RYAN
N
Mol o pimavong ~_ _~ Vpaguutaiaog
Ireyavd Sidppaypa
(xoupriva mmptwou,
mooahoaavideg, Y8poyewTplios:g Treyavormoinen Rvrinor ]
BpUFME UE UTEVIOVITT)  Apygc o166 Gang ey vt T posgoon
ubqomépou e PTE LT T s
------ -
] e’ N Toud A8
Pumogptvn fivn
1140 Pof umdynou vepod
684N LlpoPtpoy Aotu

PENA TV KOTGERELS ;: A Btom mheduiey piTavang

10U BIaPEdyHaTos Iriyn yod

XQu Ty AEITOUEYia Ny v By ayia Tou ubaiukkod

48P0  EWTPATEWY PRYHON K TV dvTAROR

Euwe. 15. Xonowomoimon guomov goayucv xa
VTARONS, YIa TOV EXEYY0 Xat TOV TEQIOPLOND THG
ETEXTAONS THS QUTAVONS, TOOEQLOMEVIS A0 ETLPA-
verwerj igyrf ouravons (Tchobanoglous — Schroeder,
1985, pie roomomonjoceis).

Eux, 16. Zvvdvaouos avrinons xar €xyvons vepou,
yia Tov Eieyyo g diddoons «rhovutov» gvmavong,
TPOEPYOuEVOU aNd emupaveiaxif oudbson arofijroy
(Tchobanoglous — Schroeder, 1985, ue rootomouy-
OELs).

6. AITOPPYIIANZH YAPO®OPQN

¢ Zyediaon mooyoauudTov amogQUaavoig

R e - " 4 " - 4 1 B -
H arogpumavon nsgmapﬁa{[},‘wﬁ‘fnﬁé@lﬂgﬂ{fg QE%WS’J&%@IHHHN&W&RW%Arﬂ@,ugoou. H amorard-
OTCLON GUVIOTATOL, YEVUAQ, OTH LElNON TG QUIavoNg ota ex{eda mov BEToty o1 0TéKoL Tov emTdmon “ebugt-
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GUOU TOU REGOL, ONALAN) 0T ULTHONAT TOU WITGYELOV VEQOU, (OTE V(L WTOQEL V(L LONGUOTOW0EL YLt TG OU#E-
ZOUEVES YONOELS. AV 2 0 OTGHOC TG WITOQOTTUVONE e TAEL VI EIVIL 1} UTOAUTAGTUG TOU {EGOU GTr] 700 T3
OUTTUV NG AUTAOTUAN, 0 OTOY0G AUTOE DEV EIVUL TAVIOTE QECALOTUAGS, YOt £ (VUL TOUATUAG dUVATY 1) AOpd-
ZOLVON] AGUE OOV TOU-QUTOV,

Ot 0ToYOL TOL ZUBUQIOUOU TOU TGOV ZUL TOU LO0OGAQ0L, ouvijllig, eVl DIUGOQETIAOL ZaL €V i
TTEQUTTMOEL ESHOTOVTUL (UITO T¢ OTABEQOTUTT TOL €00V TEDEL yLu T oLyreZOWEVY BEon 1) meolmtma. To €da-
oz O TOETEL VUL UTOOTEL «DEQUITET» TETOL, OTE VUL WV UTOTERET TTAEOV Ty OETUVEIG TON DITGYELOU VEQOT.
Avtileta, 0 Ze0uoouos Tow vAgOEOOO (LTOHYELOD VERDL), TOETEL VL (£0L0VDE] it 0Tulle 0OTLITU TOU TOOLUON
VEQOL.

['tcr TO 0mOTO GYENUORE THE WITOQOBITIVONG B TOETEL Vit AU AvovTin vy, o THTOS ZUt To Thyos e
UROOEUTIS ZUL ZOREOLEVIE LOVNG, TO £100Z XUt | GUYZEVIOMET TOV DUITOU, 2¢O 2L 1) TEQOUOW AL 1] HELRO-
VI oo s, Hteyven] asoooimavong mou B emhe el € S00TATUL aitd To €005 TE 0UTUvang, Tov Tino o
£QAEOVZ 20 TOU LHUUTOZ, TNV UOQOYEWAOY{, TO PEYE00Z TOU TOOPINUATOZ L THV OLZOVOULAY (vAAon T3
TEQUTTWONG.

To momto Prita yue My MO NG TEYVIANS UTOQQUITUVONZ, €IVUL 1) «EMTATLWL TuQuAoiovoon» (site
Monitoring) Mg OUTUvong, OUTE v 0ToteloheTnel 1] WTOTEAECROTIZOT)TU THE (VTANONE TOU QUITCOUEVOU VE-
00U 20t TOV “TAOVWOL”, (i za va motortom e ot dev etavaateiouy ard 1y O€on pvaavong dihec mood-
THTES QUSTOU.

H “emronia 1aouzohot0non™ meohapaver xot Ty e2TEAEON 1NUAmV aveiBoEmy VEQOU (Al ZoL aepi-
mv. H dutoze s Ti¢ maoa2okotinong eSa0Tardl ¢l TUg UTOAELUUUTIZES CUYAEVIQWUELS OUTTOU, Ou TOEMEL Vit
dtazdatetal 1) TepuAokotinon dtav dev evromCetut ma ote delypata o lrog. H duwdozewe autd, yua v
TEQIMTHON TS VUTOVONG UG VOQOYOVAVOQUXES, GTAVEL Tt 000 YooVt (0210 TounvIeles deLynaTolpleg).
Tt 0ofuod TeQLoTatiad Blounyaviic oUTavong N xaaa20kotiinon ouveyCeta yur e tég derueties Petd
TV OAOZANOMON TV EQYACLOIV (T0QOUTUvoNG (ouyva yua 3 dexagties).

H OtdoreLa v £0yaounv ¢oQoUmevons UT0el vt OLaQAE( TE MUCOTEQO, (TG GO0 MUYLOUY Ol EQYHOLES
dtastlotmong tov ueyeoug ™z ptravons. H exazag] tov dagous o n aqaipeon tou vepot, wrogel va dlag-
20UV €f00uddeg €0 URVES, N A@aDEON TOV ¢ep(V TOL £OAEOUS PTOQE( vt dtapAe( (WVES €mg YOOVLA, EVD |
WEAREON QUMY T6 TO LTOYELO VEQS Umoel var Stprel yoovia N dexaet(es,

TTomTaEyAig oNuaolts, ZUTE MV AVAITTUEN TOU TQOYQAUUATOZ (TOEOUTIvINS, eival 0 zaboowordg tov
OO0 TG VOQOYEWLOYIAE €0guvag, Tov it yivel, MeTd tov 2aooons Tou o7oTol g €pguvag, Ba mognet
Vi Y IVEL vayveIoIon Twv tToTHEUEVV UMV %L Vit 2ATayQUGEoUy OLeS 0L THOGUETOOL OV Bt avakvBoty.
[owceiteoa Oa moeénet va Angholv aSLGmoteg IANQOGOQIES Yt TIE AVOLOTEQES QUOLLOYNULZES IOIOTNTES TWV QU=
TV, 0L OTOTEG Bt TOEMEL Vit evowUaT®OOOTiV 010 0y dLtond ToU TRoYoduuaTog aaopiravons. Metagl avtdy
TV OLOTHTMV CUUTTEOLALUBGVOVTAL 1 GUOLAY 2ATAVOI] TOU QUITOU (LY. OTOV Af0d, OT0 £0Uq0g, 0TO UTGYELD
L EMGUVELAG VEQD %), 1) yNut] ovvBeon ®ut To ynuexd €00 (rmrizd q un It opyavid, foota
UETCAACL, W) HETUAMLG avEQYava 2.ATL) %t TEROS 0L QUOLLES (OIGTTES (FTUAVOTN T, TINTUAGTNTC, (vacpheELd-
e, dfowtzomta, (Emdes, oubuol guotuic aroativiEONS 1 GUOLOT HETUOYNUUTIONOU %.ATL).

¢ MEebodor xar TEXVIXES amoppvravong

H otmavon tov vmeddgoug ouyvd ogelheTel 08 Uie ONRELA JTINYH 1] OF Wi 08100 (itd ONUELARES TYYES,
EXTOWTHZ QUITMV. OL GUYAEVIQWOELS TV QUITAV ZOVTa o€ Zabeuid onuewcsn sopn, elvae, cuvibosg, vpnhég a
1 AOAUTACTUON, YEVIRG CUVIOTUTUL 0TV AEUIQEDT TOV TOAD QUIUOUEVOD EAGEOUG, TOORELIEVOL Vit UTOOTE(
Ze70010T armoeoUitavar, oty SETUELON TOU QUITOV 1] 0T WETOGOQE i dtdleon O aogaly] youdteon.

At 1 Sudiaaic, €ivad To TOWTO Prifce Yo TV TEGAMPN TG TUOUTEQU ETEATAONG TS oUTavons. Yolei-
TETCL GUWE 1) ATONAQUVON TOV LNUIAMY EVIOTEWLY, TOU €00V UeTeq@e 00l £X2TGL TNT (OIS TUYAEVTIQWUEAS
TINYNS, HE QEVNUTH NETUGOQAS, ESAEQMON %at OO0, NE CUVETELN TV EATETAUEVY QUTUVOY UG OYETWAL
AOULES OUYAEVIOWOELS oUmtwv. H agalogon Tov edGEOVE, YI TV GITOUGAQUVOTN YAUNADOY CUYAEVIOWOEWY QU-
TWV, TPETEL VL ATORAE(ETCL, AdYD LPNASTUTOU #OGTOVS Zitt ETTEON WIOQED V(L TQOAUAETEL UEYUAITEQY] TEQL-
Barhoviing PAapn, and exeltvi) mov Ba mpogrumre v Eueve oty Ogon Tov.

ES(hrov %l meointomon olmavong €xeL Tg IatedmTeg g, Mia arpala TEQITTmon, Oyt TAVInS ouvi-
tng. elvar gze(vn, Zatd v 0Tole, N QUOLLY A@OUOnoN Tov QUToU WToQel, va emure Wy B amoteleouatind ond
my O Ty gion, Aoyw vgmiric tavomTag autoxalaoiopol Tov tdeogdpo, Grng .y, 1) Teeimunon xniidag
OUITAVONG e €vav novadid, Luhgﬁémi‘ufm OUTO (¥ (Lzsr(iwpg O€ OYETUAGL OUOLOYEVES TOQWdES HEDO, T0

“

OO0 VITEQAELTAUL 1)09(%&%85';]‘[&' Gf’&;ﬁ?ﬁ?@ﬁﬁ%ﬂgivﬁ&‘ﬂk}\‘? hovids, @(_QT@[W.(DV, T GOOGOOAWY, [E
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LEooVale OTY OTEQEX PAOT TOU UBQOGAQOU ERAOHMWV BELLAUV.

Yatapyouv, oty axoaia aut Teo(mtwon. Ohec oL mooiinol€oete avantuing faxmolwv, T¢ omola Ba Teora-

. 1 Y p 5 ¥ b = e N

Egouv TV atooivBEOT) TNE (AETAVNG, OF TEAAG AVOOYAVQ TOOIOVT, GuuPatd we To meQIPdiiov.

T10 GAAO SUMZ GO0 BOIOHETAL N TEQITTMOT £VOS ETEQOYEVOTS UOQOEA00U, TTOU UTOTEAEITAL (L0 ETAAAN AL

by o o b b3 o A s < N
LDQOREQUTE S #Ul OTEYUVES COVED, GAAG KOt GTTO QOYUATOUEVES BOUYOUGLES “OL HEYOAES LOUVEYELES TEUTOVL-
& pe i ST F b > ¥ = L3¢ T =l b i > =

g TOOE e VTN G. 0 0TO(0g VOVOPEOEC QUIAIVETUL (TG EVDLEAUTOUG QUTOUE, OV GVIELOUV OTO BLOAOYLRG UET(L-
UETLONO. ZTV_TEQITTOON (Ut 1) aroQQUIaVen TourTiat eivat adtvaty. H udvn hion edvar ) modhngm
LETEXTOLON S TS OUTAVENS.

Avdne 6o oTLE U6 qUTES trpales TEQLATMUELS PEIOLOVIM TGO TOAES (ALES, OTLS OTO(ES ATCUTETAL CUV-
HEoHGS TS DOCONE TS HAVOTNTOHS AUTORCBEOLONOT “uL e avBommvng maofuPaons. Ztov alvara 1 divo-

o) a RS 3 = > Ry b s (e o Sl >

L CUVOTITUA (L OL #UQLOTEQES TEYVIXEG UVTIHETAOTLONS ™S OUTAVONE TV BOQOEAROV ZUL TOU EAGOVC.

o 2VuUBaTIXEG TEXVIXES AN0QQUAAVONS
o Méhodog dvrinoijc-enetepyaoiag

H pé0odog yonotroroweital te yiu v, CoUTANQOUGTIAG, TAGON aqalQecn 0UTOv axd To VAEdUGOL, TV
TOQEUTLVIT) TOL LITAYELOU VEQOD (T AOUULE DLAUUE VY, OTO DITOYELO VEQO. QUImv, ustd NAPL #abug vt
1716 Tt dLO £(ON QUTAVONE, €(TE YL TOV VOQUUMZO EAEYHO TAOVHLOU, YMOLE UQUIQETT CTUUVTIZMY TOCOTHTMV
€00, TN TOMTN TEQUTTWON, 1) UTOQQUXUVOT ETUTUYYAVETL J€ QQLOREVO KOGV, £VA 0T DEVTEQT], TO CLOTNUL
lemouoyel GuvERE, TOORE IMEVOL v Uny eexTalel 1 oumavo

[livaxag I1. H ovvoyn tov xvptoteoov nelodwy xat TEvixGy avTiiuer@mions 1g oUTavans 1oy vdpoqopoy Al
1 eddgovg.

: /o ' - T:xvn(n _‘ o ITOX0G- I'Izplvpacpn i

el E)\evxog rr]g TNyng purrc:vcmg HE PEIWON TOU OyKoU | — EAaxioToroinan f npoAqwq NG PUTIAVANG TWVY
TOU PUTTOU KAt QUTIKA XNHIKT £E0udeTEépwar Tou. USPOPOPWV.
- Meiwaon Tou dykou Tou pUTTou f e{oudeTEPWAnN Tou
QUOIKOU ] XNHIKOU TOU XApaKTAPa.

2 ZUOTAHATA UBPOYEWTPATEWY: - 'EAgyxog NG U6pGU/\lKT]§ KAiong Kal peou) aumg Tng ||
- 2ZugTolxieg pnxwy yewTprigewy (well points). UTTOYEIQG POMG e GVTANGN 1 EKXUTTN VEPOU. l
- BaBigg yewTtpnoeig - ATTOANWN TOU JOAUGHEVOU VEPOU /KAl TOU ETTITTALOVTOG \
- Y3pauAikdg ¢paypog puTTOU (UBPOYOVaVEPAKEG). |

- ZUvBeta guaThuata
—  ZuoTAHaTta a@aipeang pn avtidpuwyvTwy puTiwy

(ubpoyovavBpakeg). ) - l
3 ZuaTtApata guAANYng (ntercepnon systems) ' Tac ouompmc ou/\/\nwng gival exoxmpsg atnv KOPETEVN
~  ZTpayylagTApia (TUAAEKTAPIa CUCTANATA Quovn, €E0TTAICEVEG HE CwANvVa. H ekakagn uTropei va givar \
I OTpcwlélmwmpavvlompla £KTOVWONG) avoixTr (interceptor trench) i TTAnpwEVN e XaAiKI, TTavw
Ta@pog GUAAOYNG He GvTAnan A pe BapuTiki arod 1o cwAnva (collector drain). O1 avoIxTEg EKTKAPES
pon. uTTOpE va eival evepyEg (aviAnon) f Tabnmikég (BapuTikn
pory). MpocopoIVOVTAl PE CUATOIXIEG USPOYEWT PrioEWY [
AvTANONG, TTOU dNMIOUPYOUV £Evav EKTETAPEVO KWVO |
I L KaTdTTTWONG O OAO TO WAKOG TNG EKOKAQAG. |
4 | EAeyxoc Twy EMTQaveiakwv vepwy (Quaiki EAaxlmonomoq TWV c(pl&ewv ETTIPAVEITKWIV vzpwv kar g |
4 | €EOUDETEPWON, ETTEVOUCT), ATTOXETEUOT KAl KaTeioduang, HETW ATTOXETEUONG, ETTEVOUONG - ‘
auvduaauog). aTeyavoTroinong rf/kal EoUdETEPWAn Tou pUTIOU pE
L | B mpoopoenon. ]
5 | ®paypoi (oTeyavoi): Aloxéteuan UAIKOU HIKPAG u6po1‘r£p010mm§ aTo Uﬂeéa(pog, |
- maggaloocavideg OTTwG TTaccakooavideg (auean oTeyavoTtroinan),
—  KOUPTIVEG GTEYQVOTTIOINGNG TOIPEVTEVEDEIG, DIOXETEUOT EVEPATOG OE TTNYAdIA A TAPPOUg
-k Siappaypara ammé udapég UAIKOG. (GTTC"TC'TGI WED'050€ UTSDEOTTOW]UF]C)
L) Emroma zne&spvama Enoavwvn 010 uncéatpog UAKQOV TTOU rrpoxa)\ouv n
- XnuKn EVITXUOUY TO PUBHO TWy XNHIKWY avTIBPacewy, TTou
| —  Broroyixn. QKIVNTOTTOIOUV 1} ATTOUAKPUVOUY TO pUTTOU fj Snpioupyolv

| TEPIBAAAOV €UVOIKO YIG TNV AVATITUEN JIKPOOPYAVITHWY,

B | TT0U XPnGIHOTTOI0UY TOV PUTTO W¢ TINYNA EVEPYEITS.

T Eneﬁspvacla TOU UTTOYEIOU VEPOU OTNV sm(pavsla n | Aspoénaxmpiouog opvavmwv PUTT(WY, aepoblaonopa

aTo UTTESaQog. | BloamoppuTiavan, TTpoopdenon atrod evepyd avbpaka. Na
TNV aQaipean Twy PETAAWY Kal va avo vavwv pUTTWY

Wn(plcm B|BAloenKn "G)%HB%?RSCITGTHW Eﬁ‘&é&@iﬂj&ﬁ
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Lix. 17 Zvarjuara “dvringong-emeSeoyacias” yia tyy avdxrnon NAPL.:
(a)Axlaf vedronon, pia avtdia, (b) axli yeoronon, Gevyos avrdiny (Domenico-Schwartz, 1998, ue Toozomouf-
UEls).

X e QUTTmon (vt STUV GTARAToEL 1] AETOUOYi Tov YemToioeov Gyiinoms. 1y ovravon exavepavile-
T, UT TO NEYCANTEQO HEQOZ TOL QUITOL €16t Touueiver 0To Edaqog. O y00vod L Ton aatte(Tdl yu my

T]01] ATOQOUTVAN TLOVIIOU Gyrov V., divetaw axd m ayéan, [ =V / Z Q. , daov O 1) oy dyvtinong zdde
WS YEOTEHONE. 2T TEQITTOE OLmg OOENONE TOU QU0 (LT6 TO TOYMOECUETOV 1] O TV £2(0MON YIVETH,

VR )
r= Z LSOOV R0 OUVTEREOTHE ETPOAOIVONT. AVALOY(L (1 TN TEQUTTMON, WITOQET Vit yonatozombotv
¢,

VTR veQO U (DUAVIEVOS QUTOS) 1 vTAlL (raeddoTov ) ot Tn2aviiio, 1 axouc ovtale VEQuy Zat aviiia
aru0Gotov (et 17.). To Quaaouévo VEQH GVTAETOL 0TV ETLGHVELY A (20L0UBOC A@Euootviat 0L QUTol, 68
ZUTARANEO GUOTU €XEZEQYUOTUE, €TOL MOTE Ve £0vaL OUVAETH ) ETUVELOUYMYT] TOU «vye VVUEVOU» VEQOU
OTOV BOQOGEGO0 (£14.18.) 1) 1) DLOYETEUON TOU 0€ YETOVIZO DOQOQELUC, 1) 0 PELUOUOZ TOV £OREOLS (L (UTO.

Emeiepyaoia

Ofuydvo  @pemind pumacpévou

L2

! [eqrpnon b =

| }KXUUHQ | {Cewrpnon
Auvvapixi I BetypatoAnyiag

£ G0N %

“}'_wmrj oTa8un

AigiBuvon ponrg

%]
U
Ex. 18. Apyif Aetrovoyiag xAetoroU QUOTIHATOS EMTOTIAS «PloaIOQQUIAvOnG» vOQOWOQOD, HE EMTOTIC

ETTEEEQY Q0T TOV PUITAOUEVOV VEQOU #at £1ATROGI TOU otov vdgoqogo (U.S. EPA, 1994, axo Clark, 1996, ue
TQOTONOLIOEIS).

"Eva O, mou €xet mpofinuatioet, £(vol 0 GITUITOTIEVOS YOOVOS YW TV (T000iTven. O TQENEL Vi
AOUBAVOVTUL DTGP YL TOV BTOROYLOUO TO, TO TEX0S TOU BOYOGHVLL, N ££TUGT TOU TOL €161 pumeviel (i Tov
BITOLOVIOUG TOU GYAOV TOU QUITUOUEVOD UOQOEA0L), TO EVEQYS TOOWIES (YLt TOV LITOLOYLONO TOU GYAO0U Tot
QUILUUEVOD VEQOU ) %UL AUTA GUVETELX UL TOU Y QOVOU TOU UTALTETUL YL THY UVTEAQTROTAOT TOV, WE GVTANON,

Aebmg Lo mﬂ)mr(q}r{&mﬁ @}S}{i&@ﬁ&ﬁm%%m&mg?uﬁﬂﬁ[ﬁ&é’)\%‘l’é@;ﬁ(ﬁ@.“"'/\'()W(“ e 1,5-2, uéyon 10-

40, avdroya we T @Uion Tou 1BOEEYOL %L TO eld0g TOU pUIoU. OTUv 0 GUVTEAEOTHE LOTEONUNG €YEL HEYIAES
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ueg, axdua zat 100 yeovie @vtiiong dev mOZET@ vi EMPEPOVY oLGleoTXo amotéieouce. H ugbodog divet
HUME CTOTEAL OUATH, OG TTQOG T UEIMON TNG GUYREVIQOOTNG TTNTLAGV OQYUVIZWOV 0TO UIGTELD VEQSD, tthidt elval
MYOTEQO (UTOTEAECUUTIXI] OTNV UTOUAROLVOT} SLEAVUE VOV CUOTATIAMV.

Tunv opddu «Aviinons-ExeEeoyaoiugy evIARooOVIaL Ot TWO “ATe) TEYVIZES:

(o) Avthion xol wpoapogToT] A HoXxeoN evepyd dvlpara

To QuaEOUEVO LIGYELD VEQG 0ONYE(TaLL, UETGR TG AVIANGY TOV, 08 BOYELD (AAVIUTOO) OV TEQLEYLEL EVEQYS
avBoazc. Zuviilmg ZoNowomololvTal TeQLUTOTEQQ TOU evag S0y ela ne eveoyo avBoaza. H ngdodog elvat amo-
teheopatin, 200{ng, Gtay o OUmog elval vy00 zadowo 1 dukutrd uéoo. Ta peloverminata g uedddor elval
10 VPIAG ZOUTOZ AL 1] U1 ERAERTIAT TOOTOO@NTLRY AEVOTNT TOU OQYUVIZOU AvBoUxAL, TOU €XEL g GUVETELX
MY TQOCOGEAON OTOLUTINTOTE DLLABUEVNG OVOLAG TLY. COPETIOU. OTTOTE UELOVETUL 1 (UTOTEAEORATIZOTITC,

00
@
o«
r
1
§ 3
g
£ 3 g .
c 15\ B W
g 0 8 1z
3. 8 0
\: & Aigguripag (QiArpo)

Irabun
uSpogopoy
. S .

~
MoAugpévo uroysio vepo Qpemika K H202

Ewn. 19. Emitomia «foamogouaavons ue «aegodiaywotoud» (U.S. N.R.C. 1983, ue tporononjoeis)

(B) Aepodraygopiopds (Air Stripping)

[Tode Tt Yo CUOTNIE UITOTEAOVUEVO (IO QUL OQIOTH HEQTOV, TOV UTOQEL Vit EIVUL TOEYOS DLty OOLonot j
doyelo aeouoD 2.k, 0tov 000 TEORUke (Tut £EATUION TMV JLUAVUEVOHV OTO VEQS T TZOV UdOYOVUVOQU-
2w, aiugove ue 1 Nopo tov Henry, Adyom diapifuaons 0etuatog afoa, axd quanmou, ne ueydrn tuyitra
(evz. 19.). To petovézmua g uelodor €lval, OTL LETUPEPETL 1] QUIUVAT 0TV ATUOCEUIO.

(y) Aepoduaonopd (Air Sparging)

TToG7e oL Yt VE( GYETUAME TEYVLAY, TOU ouvilmg quvdudletat ue weotopd touv eddagous. H uédodog ov-
viotator ot dlePfaon ¢fou, (o weQOOUIETLETT] VPRI ¢addoong, RO (TG TAGOTUZG RUTUZGQUGO GmIRT-
Vet OTNY ROQEOWENVT] 2l TV «rGoe0Ty Covy (e 20.). O oimog, cuvilog TTTros vdO0ToVavHOU2UL, ESHEQWN-
VETUL 20l EEEQYETUL OTNV EMEAVELL Rall Ue TI @uoaaldeg tor afow. To mrgovértuae g pebddou elval n
TAVTAYQOVT] (WTOQQUITUVAT ZOQETUEVNS 7L (LzOQETTNG LWVNg.

(0) Arzywpropds — vipoyovavbpdronv-vegoy

Av ek ouy BS0YOVAVOQUAES 0TV ETEQRVELLL TOU BOVOEGOOL (ROVIELO UNOE VIS (vENE), TATE TOTO-
Beteita, elte Cetiyod cvThudy 08 VIQOYEWTONON, (TG TV OITOM UVTAE(TCL 0 QUITOE, (TG TV ETUPAVELX TOV
VOO0V et VEQO ¢ ueYuhUTEQOo Pabog, £0Te uict vTAIL OTNV ETIEARVELL TOL UOQOEGQOL YL TV GVTANOT
T0U EUTOU. AZ0AOUOMZ, T TEOTOVTL THE GVTANONG 0ONYOUVTUL OTOV (eQodLUymOLoTY, (Alr-Stripper), agol Te-
QACOVV TONYOLUEVME (1O DY TETOEAU{OL VEQOU, OOV Guyzputeltit o ehetilepog Qinog, o omolog
dev pemel va, yARoEL OTOV UEQOdLUYMQLOTI .

o My ovuforixés teyvixés aogovruavois.
¢ bmroma frofoyn {(T}r‘fcgft)fl)gr[] ,l'g}uoer']Kr] "@edppacTog” - TuAua Mewloyiag. A.MN.O.
O regrootonol mg Gtz 1eyvoroy{ug (wTOQOWTAVGNE TV UOQOEGRMV 2t o ZIvdUvor Tng ovuati-
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Eix. 20. Emitoma «Broamogotravan», ue «aegodiaomogd».

I: AVo avTAie¢ xevoU xvxkoqoootv Tov agoa mov diafifdieTar ye aegoovumenTy), v ard ovoTnua dujfnong
otafifdlovrar Agentizd yra Ty avdatvény aspofrov Baxtnoiov (U.S. N.R.C, 1993, uc toomomotjoes).

II: Aratdberg asgodiaonogds: A. Anouaxen owdtalny yeotonocov asgodiaonoods »at dyvrinong, B. Zvotoiyieg
Cevyav yeotorjoswy acpodtaomoods xar avrinons, I Aegodiaomood ne 00iGovria €gya, A. Zvvdvaouds opilo-
vTiwv zat zataxopvgov foyov (U.S. EPA, axo Palmer, 1996, ue tgomozonjoeis).

1: vewtonjostg asoodiaomopds, 2: vEWTOIOEIG AVIANONS, 3: 001GOVTIES YEQTONOELS AEQOOIAITOQAS, 4: 00150VTIEG
VEWTONOELS AVTIANOTS.

AT TELVOLOYIUE UTOQQITAVONG TOU EXAEOUS, 08 GUVOLCOUS UE TO VPNAO ZOOTOZ TOUS, ONYNOMY 0TV (VATTU-
21 EVURRALTUZOW TEYVOROYUNY (TOQQUIAVONS, UETHED TV 0Tolov Teothawfavetar (1,19, 20, 2o 21.) zawy
«frokoyu] aroppvravornpy 1 «froanopoinaven» (“bioremediation”™). H exomia «Boatoooixavon» yonat-
UOTOLE L WXQO0QYUVIOUONE TIDOXLEWUEVOD, V(L ZUTUCTOERPOUY 1] V(U AAVITOTOW O £TTETON Tovs oimov. H
u€00005 £xe1 wTodE (xHel 1OLATEQU CTOTELEGUATUAT, YU TNV ANTILETMTLON 0QLORE VY £1dmV p1Tavaong, drog
Y. 0TI A DOQOYOVAVOQURES XUt EIVAL TUITEON, LOQUAEOTE O] 2L IUZOOTE OV ZO0TOVS (T4 TIE TUpPaTires
TEYVIALS UITOQQUTUVOTNE,

Ze AYEC UOVO TEQUITAITELS, 6T DE0T TG QUIAVONS (LTAVTONY, T¢ £TTUQXELS TOTATNTES, GA T( (LTCQULTITTN
VAL, STOV ZONGLLOTOOMY Tt PAZTHOW, O O EVEQTELOS ZaL TOOE], 10TE vt tTofrndovy ot «floamoggi-
Tavons, ymols eZoteoua] magenfiaan tov avdommon. H dtadizaoia auty elvar yvooni oz «eidr froaroppd-
mavan» (Cintrinsic bioremediation™). TTo ouyvd, dume, 1 “Proamogovmuvon” waaitel Ty TEXVNT dnuiovpyla
GUVON IV 1] CVOTHUCTOZ TOL Bu EEQTEUAMTOUV Tat TUQUITITU VALAG, YL TOOMT] %L OO EVEQYELUS, GTOUE
utpooEyavionovs. H dwedtzaole auty edivar yvooty wg “pnyevixn poarnecepinavon” (“Engineered
bioremediation™). H terevtala, (e12.20. zau 21.), ouviotaran, oty emtduvon v e (s tov avidoaoemy
«BLOUTOQEUTAVONC . WrgIaXA BIBAIOBAKIG YO T6PPACTEY! S TRFIENemXQYIaQYANTKBNY #uL te T PeATloToTOMON
TOU TEQURIALOVTOS, GTO 000 0L LLZQOOQYVITUO! UITOLOEOVVIUL V(L ZAVOUV TIS (LTOQQUITUVTIZE S (vTDOCOEL,



OROY TOV TELELTULLV, MGy ™ TEQLOQLILE YoV TTogotitomv Hoertizov, yaunrot pH 1 g aeoousiug Togwmoy vht-
zowv. Kvotdtroo petovézmua mg nebddou etvar n mbavomta andqoaing (clogging) tou vdpogdoou v tav
YEWTONUEMY, LOY0 GUYAEVTOMOTS TOL TUVOLOL TV HOXQ00OYUVIoWOY ot wic Ofon. H andgousn tov yemtod-
GEOV 1] TOV OLU/UTHOMY UTOQE( Vit TQORUAEGEL ETPOHOVVAN TS «BLOCTOQUIavVeNg» 1] TEQLOOLONS THG OF
Ofoeiz o o lavovy ra Boemtizd. Dl Ty VIIUETOILOT TS ATO@EOUENS YONTIHOTOIOTVTL Tt TOMTOLeNL, T
0TO(C LATHROTOE OV T furTiorce. " Evog A0 TOGI0G AVTIRETOTUING THE ARAEOUENC. £(vas 1) evakhoyy Otafi-
erong DETTIMOV AU VTOGTOMHATOZ 1] 1] K ONOLHOTOMON O TyHS 0ETGVOU TOU VTEQOEELDIOL TOV LDOYOVOU.

Ty vt 1) «BloaoQQUIevoTy GUVOUGLETL e GALES TEXVIXES, TOUTOLOOVA ZOL CUWTANOWUATIAL, GO EX-
O] AL AQEAiOEON PUOLd QUTUOUEVOD £0GEODS XOVTA 0TIV TN UTavonS 7ot ((orotlms) frocmoopiray-
o1, O ouvdvUoNGs ouTds, EACTTOVED TNV mavdTta dpeong uauvong tov 0dpogdoor. Otav #nildes plinou
EMTAEOLY OTOV VOVOEGOO, TYONYEITAL AVTANOY TOU TV T BLOUTOQOUTUVIY TV DITOAE LULATIAMY VARGV, H
PLOUTO0ORTUVON HTO0E! GUYVE Vit arorovdel TNV eTESEQYUOMU TOV LAGYELOL VEQOT, UE T Y0101 OUoTHUaTog
«VTANONG-ETESEQYUOTUS», DOTE Vi PELOBED 1] €4T10N TO0 «TROTWOW, ZUY VA, TELOG, TQONYETUL 1) «TeyViR»
NS <€A PLOUTOQOUTAVONG.

Av at €710 TOV TAQOVTOE 1) «PLoGITOQQUITAVOT» TEQLOOICETUL TNV (WTOQOUTLVAT] BOOYOVVHOTmY, OL |-
ZQO0QYUVLTUOL E0UV TNV LAVOT T PLOdLEGTIRGNS 030GV AV TV ODYUVIANY QOTOV, (hhd %t TOAOV -
vOOYavmv. OL Q00 QYUVIOUOT YONOLILOTOLOTY TOUS QUITOUE YLC TNV VETTUET TOUS HOrL TNV CVUTUQYWYT] TOUS.
Ot 0pyavizol QUITOL (TOTE LOUV VUL TOUS WLOO0QYUVICUOTE Ty avDQu ahid #al nheZToovioy (€ \’&Q]’El(’.b),
UETM OZEOOUVAYOYIAMV GVTIOOUUE MV TOU TOOZOAOUVTUL UG TOUS WAQO0QYuvIorols. O piTog mallet 1o od-
20 TOU «OOTH NAEATQOVIOY» £V OL WZQO0QYUVIONOL TOU «OEATI NAEZTQOVIMV»,

o Yooaviixds xeouatiouos

ZToyevEL OV avaTuEn OEVTEQOYEVOUS BOQOTEQUTAGTNTIS, OF JLWTUYY TETOMRAT e 1WA VOQOTEQUTO-
T, TOOO TTNV ZOOEOUEVT] GO0 %ot TV (CACQEOTH LoV, WOTE var dicuxorovie 1) 0ot] Tou QEvoTOl TOT YONaLo-
TOETTUL Vi TRV (T0UsTavor], METt Tov XEQUUTIOND, A0A0VE( AT (5T0 TS (1AAES TELVIAE D (TOOQUITUY-
onz.

¢ Jvornijuara aayOEvoNg

Tee «ovonjuara steydsvongy (Interceptor Systems) yonaiuomototvat yic avizmon NAPL, axo wixod fid-
005, LE T ZUTATLEM] UVOLLTHE TAEOOL, OTEYAVOTOUUEVIS ZUTAVTI]. | AEIOTHS TAGOOU 1] (AL AL OTOAYYL-
oTHELOL (E14.22.). X1 CLOTHUCETO (VT (To e Vet aveanOel #uTd #ipto hoyo NAPL v izon moodmta vegou
((VOLTY. OTEYQVH AVOVT TGO ), 1] EYGAT TOOGTNTR veQon nad( e NAPL, ((avouyt] Tdaqog #il €LEy(0g Tou
NAPL uéow " avny).
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(b)
Euwx. 22, Tigopor mayidevons yia rov Eeyyo g emextaoys oumavons axo NAPL: (a) éeyyog ne oreyavonoison

»ATAYTI] 2 avTAia aApeadiry BIBAGOWKIT IOIPpaETEL QTG T EBNRATaL IR MdavTAia (Domenico-Schwart,
1998, ne rgomomoujoeig)



¢ Yoooyewrpijoets amopovinayons

‘1602, 1 o OUOGLANG TEYVIAN Aq@aUQeaS “TAOUULOU” QUTAVATNS, (TG QUITHOUEVO DIQOESQO, EIVUL, 1] AT~
oxevn evog el 1deoyemTeiosmvy dyvtinong: To ueCov dumg Todpinua, eival, o Zalopouds Tov aptluot,
g OLATAENS 2L TrC UTGOTUONG GVUESH 0TI BOQOYEMTONOELL (Toppimuvons. O xalootouds me PErtotng
AOOTUONS TV BIOOYEMTONOEMV, ETLOM 0TV (TOTEALCUUTIZGTITC TS (TOOQBTUVoNE ouavEVTos udeoge-
povr H BEATIOT (ardotaan 1, e@OU0Y 01 V0QOYEMTONOELS (TOQOUTUVONZ, ECH TS AVTANONE Toug dtatoy oty
youutzo (v0uyonuna), Vil CUVEOTNON TOU ZUTE TOOOV 0 todudg Tovg Fival TEoittdg 1 dotog (Ahmad
1995). ‘O0o crvsdvetan o aptDESs Tov 1IQOYEMTONGEMY, TEQ (416 1) PEATLOTN T TOU, TO HOALGIEVO VEQS Qe
OTO Y000 VEUETE GTE BOQOYEWTONTELS (VTANGNS, (MOTS VAL avTAE(TuL (o Tig TehevTulec, ‘Otay 1) amdotaoy
OVEUETHL OTIC DOQOYEWMTONTELS HELAVETUL ZATO (IO T BEATLOT) TIW, TOALLS YOUIUES QONE DLEQFOVTUL, LWOIT
KOYO, (1TO TLS VOQOYEWTYNOELS TOV HOIOZOVTUL OTHV (1071 TS £v0T7oaHuUng E‘)l(t‘f(td - Mévo 1 pErriomy ddTadn

TV VOROYEMTOHTEMV £SAOQaAleL TARON AVTANON TOU QUIGVOEVTOS GY20U LTGYELOT vepol, draad] 0keg ot
YOUUUES QOT]E, TOU AFQYOVTUL uvdneaa o1tg O£oeig Tmv vdRoyEOTEOEMV, “Ouikaufavovtal” o autée. "Etot
1 0€om v, oot vdQOYEMTENUEOV N, OLUTETUYUEVOV Oy owyLL Zal o (065 UTOOTATELS, dIveTal (xd Tig
OYETELC _v,_nd/_ v eQUTTd (otuo vdvoyvemTERoEmV ZaL y=(n-1)d/2 o oto aolud vdgovemtonoemv. O
“guvredeonijs fekniotyg andoraons™ (Optimum well-spacing factor) d vaoroyiomze (Ahmad, 1995) ue m
ponfie palnuamizmy novrdany zat e n = 31, damg oto wivare 1, drov n dpTiog e i reoutos aotluds
vopOvEOTONOEOMY. AZ0A0V0ME, VUL TOV UTOLOYIOWS TG TOUTHATUAS (L'ro(mtm]: I OVGUETT OTIS USQ0YEWTON-
OELS. N L Tow ouvtereoT d mofiamhaoudleti ne to smiizo Q/bv, drov Q 1 aoy dvinong Zalepag
YEWMTONONE, b 10 Tdyoc Tov vdOGOYOL i v 1 TayiTnTe Darcy. Anrad, r=d(Q/bv).

AT TO O TEV TOOZVTTEL, 0T 1) BEATLOT) (CTAOTUAN T (VL GUVEOTION TOV Gevokizot ¢olduot tov vdgo-

YENTONAEMV, TOV ZUTd TOOOV 0 oGS AuTag €(ve GOTIOZ 1] TEQITTAL, TOV T O TON 1000({(3@01' b, Tng Tomi-
2 TV TUS QONE TOU DIGYELON VEQOT it TS TaQOYNS AvTZNome Zulviias vdpoyemTonons. Zuviatdrdl o
aQUINOS Ty LIQOYEMTOHOEMV VIt EIVUL (HQTIOZ.

Mivaxag HI. Yaoloytouds Tov ovvreleonj PEATIOTNS aXGUTAONS PEWTOIOEOV WTOQQUIAVONG uvdAoyil HE TOV
aptfud tovs (Ahmad, 1993).

N 3 Is 7 9 11 [13 [15 17
dr 0,4024 0,415 |0,4462 0,452 10,4615 |0,4659 10,4698 10,4723
dy 0,3193 [0,388 [0,4171 [0,4332 [0,4439 [0,4516 [0,4573 [0,4617
Na |2 4 6 8 10 12 14 16
|19 121 |23 25 |27 29 31
(o 0,4746 |0,4762 10,4775 |0,4787 ]0,4797 |0,4808 0,4808
da

04653 [0,4682 04707 [0,4727 10,4745 0,476 0,4765
Na 18 20 22 24 26 28 30

O cuvduaanog Avrzaang-teyrang dIVEL Tt ZUAVTEQU (TOTEAEOIUT, 1OTUTEDR TV 0L YEMTONOELS (VTR
ONS-€ 200N DUTCOTOVTUL LATARRI AL (07 TQUE TO «TAOUILO».

"Eyovv ootalel extdt MutdZes veotojueov (e, 23.), oL ostoleg Bempoivial 02 TAEOV AToTELEOIUTIZES
YL TNV (TOOQUTUVOT.

H Avydtepo anoreheoparixng oy eivar exeivi), mov npoflémer «povadirij» yeatonoy dvrinog, 1 oxold
TAVTOS TOETEL VL TOTOPETETUL OTO ZEVTLO HAOOUT TOV «TROBUOU». T «Levyng», aToterodievo amd e ve-
OTONON AVTINONS QL W YEDTONON £xyvong, diver veditepe amoTelf0pata, and T yONOLHOTOo|oT) Hiag
povadirilg yedTenong aviinong, Loym me aiEnong mg vduukiAic #i(ong T0og TV zatetluvon ™3 yemTon-
ang dvranang. To Cetvog mavtog 0dnyel oty avrknon ueyaiiTrons Toa0TTUS Voo, e zpoTee] ouyre-
VIQMO) QUITOL, TOV TOETEL VO UTOOTE T e 2e 0y totlee. OTeny 1 vd0AA] ZA0n elvat ey din. ) «toimhf tdragn»
VTEREZEL TOU Letoug €1ed] ONULODQYETUL UOQUUAIZOZ (oUW IOZ. (ad THV AWTVEY YEMTONOT €4(00NE. AV
GITOTULEL G2LWOTE 1) YEOTONON AVIANONG, 1] ZUTEVTI] YENTONON €2 0am 2 (SITAOVTLONOWN), ITOQEL V(L TNV (VT
wonjost, I «nevranky hudraEn» )(onmu()m)l eltal Zuolmg v ™y (rvnmrm.ﬂ(m Ql’\?r(!.\'m]; ATG BOQOYOVY-
toreg. 0wt g, Y O t‘T"()LU()UUU uq/ 3

QU OUIC [((\(l \{n)() WET( (14 G A (1//,101] e vepo. To
ovar JIUe «mmhod KEJ\.U}U», «dUI h ll( >>

£00P wAoyioc. AM.O. ) i
.L)I"l(p{’)(‘ (h'l'(s \(IUQFIJTL(‘I 1\¢ F7 '\T/ T](H]; ALV t’;ll)TY'(\)lf

"/
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AG AELL EX4YVONE, ONULOVOYED VOQUUALIRG GOUYHO, HE ANOTEAECUU T YONHYOQN (TOREXQUVOY ((dvTinon) tou
TLOUULOU», 1OLCITEQH GTUV TO £0WTEOLO #eAl Oedialetal apretd evpv. H mosdmua €zyvong Ou modter va
ELVAL BEYUAUTEON (T TV QO] AVIANoNS. EToU 1 moadtnta Tov QUdouevou veQot, ou ¥oetdletal eneteg-
yaolen netnvetan, H duwdtafn vty xeokaupdver dto yemtonosts aviinong xat S0 YEWTOHOELS €2y 00Ng Tou
DLLTARUTOVTL ZUTC 120G YOULUWS, TTOU SLL0TOUEL TO «TAOULL0». H mooduyta €zyvong ovwvifog elven (00 pe my
TUQOYT) ANTANGNG, TANY TN TEQUTTMONG TOU DLTAOU ZEALOU. TN «ROVADIRI %L TNV «HEVIQOAEOVIXT» JiTal
dev TOOPRETETL €400, ‘OTAY 1) GUOLRT 001 OTOV UBQOEAO EVUL WM, 08V eival artoTeAeopatz) 1 didvol-
2N «povadiifsy YEWTONGHE AVIANONE 0TO ZQTAYTI GOL0 TOU «TAOBOU» , OLOTL Bu 10ELHOTE{ TOAUG YOOVOZ HEYOL
TO «TLOVRLO» VO QTATEL 0T YEWTONON. AVIIBETIE, GTay 1 ot QOT) € V(L LEYCAN. TOTE 1) YEDTONOT) GVTANONG
TOETEL VUL TOTOHETe (Tal 0TO ZUTAVTH GQLO-TOV «TTLOUILOU».

Me 1] OtdTasn «dmhod KELLOU», O «(00VOg amoEUmavens», ONAud] 0 YOGVOZ TOV UITCTENTHL UELOL O
O3 (.'"Wi'(*mml___ -0mov C | M uEnot) ovyREVIomoT gHnou aTov vdQOEOeQO R C.—..]-_n;.- 1) GUYHEVIQWOT) TOU QU0
oy anyn evmavong - va yiver <0,00005. e 0LGZAN00 TOV 100G, aVEpYETUl 0F nepud yodvia. EE (oov
OxedOV zuAt aoTELETUATA SIVEL R(L 1] OLATUSN «direhotl Torydvous. O 0GVOL (TOQOUTAVONG OTO TE(QUua
tov Satkin-Bedient, avdhoya fe n Q€0 T8 «LOVURHT YEOTONONG GVTANONG, NTiy g TaEng tov 3,19 uéyot

AULTRVO GO 4 00V,
/ X [ \\
|
L L] lI
& \o/
N

Movadixn Zghyog Kevrpoalovikn
X X \
o ewTpnan aviAnang % \
L

|
- W/

TprAg AimrA6 SiSupo

. '/X
YT

MevrarAn AITTAS YRiywvo

X Tew1pnon Ekxuong

x
i

E12.23. Avard§eig eA€yyov »at TEQL0-010H0U TS QUAAVONS, HE YEWTOHOEIS AVTARONG 2t AVIANONG — E2yVONG
(Sat-king-Bedient, 1988).

To TREOVELTIUA TNZ UELWONE TOL LOOVOU UTOQQUIAVOTN L. UE TN ZONTILOTOMOT YEOTOHOEWV €21V0NS, EVOE-
Foudvos aviotauilete ¢Td my adSnon Tou GYZou Tor Veoor €2 uomz. TIGvTog 0 #o0vos rogoiTuvong,
OTUV ZONOLLOTOIOTVTUL YEMTONOELS UGVO AVIANONS («POVIOLHT]» Ztl «REVIQOAEOVIXT]» DLATUSN). €1V onua-
VIUAC UEYALUTEQOZ (1T0 TO ZOOVO UTOQOUTUVANE TOV OUTAZEMY TOU TEQLACUPAVOLY YEMTOHUELS AVIANONE #it
Exyuonz, we novadiZn (0mg egalgeon Y «revramhy SdtaEny. Af @uiVETHL TAVTOZ Vit VITAQYEL UGt 00
FOOVO (LTOQQUICEVONZ TV JLUGEOOMY OUTRZEMY TOU TEOAUUPEVOTrY Zatl E2yran. 0tay 1) wetaPaotzomra
elvat ™z tding Tow 107 ms. H Sudragn «dimhot xehov», suteyydvel Tov vpnroteoo fubud (99,9% ) uelmong
TS OUYREVIQMONZ TOV QBTG

Tevizodg, 1) WTOTEALCUUTIZGTNTR TV JigOQmy SlaTddemy £Eaotatel axd 1) O€on Tov YEOTONTEMY, TV
TAQOYH GVTANONG 20l TELOZ (6 1) LETOPRAOTIZOT T, THY LOOUUALZY] ZA{0N 2L TO TUVEEAE 0T SLUTTORARS TOU
VOO GO0, Otey GROL 0L (RLOL THQAYOVTES TUOUUEVOLY OTUHEQOL, 0 OOVOZ (TOQQUTUVONT GUVAFETL [E
AVEIOTQOWN O WE TNY Tty GvVThnong.

H peimon tor y0ovou (oo inevonsg, GUVETGYETUL AUl Le{Oan TOU Y201 TOU VEQOU TOU QELALETaL ETE-

i

ol OTay ) vdQUukizy zAON Elvat YEVIAMZ LI201. TNV ZUAUTEQT (CTODOOT €£0UV OU DLUTUSELS «TOLTAL»,

«CECYOTy L «OUTAG ZELVGODr, AAG astautoly emrdmua eneSeoyaaie zat exavelouymyr]. Otuy n vdpuuiu
: B 7: .n N A A /" j " = A i Yy 1%

hion efvan ey o SR BIRNIPIK AROARRTOS -+ THAHE L ERARYIG ALk < ey, Ty i ireon

TGO00N €YEL 1] «TOUTA]» JLATUsn. AvTLOETmg, wanle OLGTEEN 08V eVl (WTOTELETUATIZY, OTaY 1) OQUUALA
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ZRLON A0 O CUVTELEGTIE DLUOTO0AE ElvaL UYmAol #e 1) Tozuholue vy TTion ordung wron. H «ievrooaEovi-
ANy SLdTogn Elva (MOT&XS(Iglarldv] (neiwon ('nmx/(“nl]';l]: )9%), TOCO GE VYNAL GO0 %t 08 younhi) vdouuALLT
IO, ChAG OnoneyeltarTo TEORAn e Sddeong Tov GVTAOBREVOL VEQOU.

Oray emduoyzeten 1 EAAKLOTOTOMAN TOU ¥QAVOU Urogoumavong, Ba xe€ret va ouvOBATOVINL 1) «2EVTDOL-
Sovirt)» nat 1) JtETaln «SUTAOT TOLYMVOUY. ZTIG TEQIOTOTEQES TEQUITNOELS TAVTIIG EMUQLEL 1) «TOUTAY» dudtat-

En

oSy

e Amogovnaven g axooeotns Covyg

H amopoimavon me axGOETTG LvIg ETITUYAVETAL UE XONTLHOTOMON Wag 1 TEQLOCGTEQMV UG TI MO
AATW TELVAES:

¢ Amopdxpvven «eddgovg-arnov» (SVE method)

Elvat ) o amoteAe GUaTn TEY VLAY ArOQQUIUVONS TG ALOQECTHE Lovng oG TINTUAES 00YAVIRES EVIOOELL,
6mwe ou gumtol tomor NAPL, 1 axdie amG dtahutvoug 0to edaqLid VEQD QUIOUS 1 altd QUIOUS QOEHHEVOUG
OTQ OTEQEG oUATOLe ™S axrdeedtng Lovis. H tex v} aut] xonowonotel guonmjoeg #evon, ge ouvduaoud ue
YEMTONUELG «EXTOVIOONG», dNAad agalipeons eddgovg-aeglov, Mote va dnwoveynbel oo adoa wéom e pu-
aaouévng Covng (Ew. 24.). O 00m0g E0e0OMVETAL, T8 TUYREVIPNOTELS TOU ratBoOCOVITL atd Ty TEON TV
atpedv tow poirou, Ta opud mov Pyaivouy amtd T yewtonor, azorotbng arouuroivovtal, O a€oag arorov-
Bz zolaoCetal 0Ty enugavel e eveQyd avBoara 1 odyyertan ot #ubon. H Bemomun «xapoyi» asoou-
mavong, R dtvetal amd m oxgon R =CQ drrov C 1 ouy#EVIQmon Tou QUI0oU 08 UgQua gaomn wat Q 1) TaQoi
TOU UEQLOU.

s+ Buoaepiopdg (Bioventing):

ZUvIOTaTiL GTOV EQLOUG TG ardReatg LOvIg, TOOZEIEVOL va BtevzoiuvBel 1) emtdmc Stokoyutr] deo-
yaola Zal v gTTeuvBED ue autdy Tov 100 1 floarogoimavon.  Elval 1 mo @mvi 2ol arxotehecuating
HEQ0J0g AmOQEURAVONS TS XGRECTNE LHVNG (IO OTOLOVOMTOTE 0QYVIAOTUS QUITOUE #itt OLA@EQEL (It TNV
UEB0dO SVE - 1 onoiln £(val amoTeAe CUATUAY YIQ TV (ItOQQUIOVa TS (rCQENTHS LulVNg ad 0QYUVIRES £ vid-
OELC ULZQOU, VOIS, PogLazol Paooug, ue eEafomor Tong - 010 6Tt MEVZOAIVEL T1] BLOdLGATHAY (LGP
podraondus vy ogyavizov evinoemv. H dudtaln froaepiouot egukaufdver Ty zataazeun yedtonong o
ontd v omola dlatBaletel a€oag 08 WHEEG TOTOTNTES (YEMTONTT] CeQLOILOV).

Anurovpryia
KEVOU
BT i s v W ; XA AT N,
© .3 NI
oo Tt 2
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o =
<38

K? XtaOpn vdépogopov

Etx. 24. Aquiovgyia #evoV yra TRY aropdx»Quvor TTHTIRGY 00yavixay axo Ty axogeaty &aviy. Toomomoiyon
oyediov Tov Schwartz (1988).

+  “Exmhuorn vov eddgovg

H coqpa{oeom wov QUImv yIVETE [LE RATAZAVON UE VEQO, LE TAQHALNAN XORON £ GUVELOOQUITIANDY OBAUOY
1 pe £x00om aruov. Ta Qevotd Tg €20 ar0AOTDME (VTAOUVTOL

WnoiaknA BiBAI0BNAkn "OedppacTog” - TuAua Mewloyiag. A.MN.O.
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2RO} YL 0 CUVTERETTIE DLAOTOOAS Elveet LYPNAOL Zat 1) TQOZUFOUUEVT TTHOT 6TaOUNS wxon. H «zevtpougovi-
Ay OLATESN elval aTOTEAETUOTIAN (welmon Co € e 99%), oo oe ByYmAr] GO0 Zat 08 gaunAy vdQauiL]
®hOM, @hhd dnpovoyeital 10 Toofinua ddbeong Tou avIROUHEVOL VEQOUL

‘Orav emALOZETAL 1] EACYLOTOTOMON TOU LOOVOU toQOUIavens, Su TEEmeL va SuvOLALOVIL 1] «ZEVTQO(-
goviri]y #att 1) StdTagy] «dThol TOLIHOVOLY. TTIC TEQLOTOTEQES TEQUITMOELE TAVTOT ECQLE( 1) «TQUTAN» dudtoe-

an.
o Amogovmavan tns axopeotns Lovns

H amopoinavon mg axdoeams Livng EmTuyyGveTal te QNOLIOTOMon 1is 1 TEQIOOGTEQMV (o TLS Lo
AGTW TEYVIZES

¢ Amopdrpuvvon «eddgovs-atpdvs (SVE method)

Elven 1 mo amotehe GUOTUAY TELVIAT AT0QQUTUVOTS TS (#OQECTNS LOVIE (0 TTNTLZES OQYAVIAES £VWITELS,
dstng ot puol Timov NAPL, 1) azoua 16 DtakuUévous 6To £dU@LAG VEQG QUTOUE 1] UITG QUITOUS QOENUEVOUS
OT¢ GTEQEQ CLOUATIOL TNE ar60eaTE LUV, H tevia vt YONOLHROTOLE] GUONTHOES ZEVOL, GE CUVOBUOUO 1E
YEWMTONOELS «ELTOVIIONS», ONALON A@aioeons edAgoug-aeoion, BOTe va dijuoroynBel oon tfoa LEsw TS pu-
raopuévng Covng (B 24.). O 0003 eS0e0dveTul, e GuyZEVIQWOUELS Tov zabopllovial axd my alieon tmv
dtumy tov punov. Ta Ttued Tov Pyalvouy and 1) YemTono, azolovbug aropazotivovial. O aépag azoron-
Bwg zaBaoCetal oy emgdvele ue eveoyo avBpaxa 1 odnyeltal oe zavorn. H Gemonu «tapoym» a1oogu-
mavong, R, diverun ané m ogdon R _=CQ dov C n ooyzeévigoun Tou oUtov o8 afota ghon zow Q n ooy
TOU GEQLOL.

¢+ Buoeepropds (Bioventing):

ZuvioTtarar OTOV ¢EQoRG TS a00eaTng Lovig, moorewdvor va dteuzokuvlel 1y erntdina Pokoyiar dieg-
vaola 7ot va emrayuvlel ue autov 1oV T0To0 1 Btoamoeoumavon.  Eival 1 o (v 200 anoTeie SUTiZn
Q000 GITOVYUTUVONE TZ UXGPETTNE LIVIZ (IO OTOLOTTOTTOTE 0QYUVIZOUZ QUTOUS AL OLAGEQEL (TS TNV
HeBodo SVE - 1) omola elvan aimoTehe SLATUAT] VL0 TNV (IO DTGV TS UXO0ECTNS LOVING (TG OOYUVIXES EVA)-
OELS 200U, U, LOOLHAOT FAQOVE, HE EEREQWO] TOVZ - OTO OTL digvZoAtvel T PLodloraon ¢eoofila
Prodreomduevmy opyavizav evincenv, H didraln Plocedtonot TeQuaaupGvel Ty ZOTao#eu] yemTonang éau
v ool difialetar afoug oF WXEES ToodTTES (YEOTONON AEQLOUOD).

Anuiovpyia
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{7 Xradun vopoeopov

Ewx. 24. Aqmovoyia xevol yia tnv amoudxQuyen XITHTIGY 00YAVIZGY a6 TRy axogeoty Guveyy. Toomomoimony
oxyedtov Tov Schwartz (1988).

¢ Exmlvon tov eddgovg

H aqaioeon tow QUImmv YIVETUL UE ZUTHARALON WE VEQG, UE TUOAAINLN YOO £ TEUVELOAOUOTLANY OVOUHY
1 ue €xyvon arumv. To gevotd T)g £2TA0NE azoroU0n T avTiotvTar,

Wnoiakr BiBAIoBNkn "@edppacTog” - Tunua MewAoyiag. A.M.0.



¢ EEcdpwon pe yorjon vyicvyvav niextoopayvitixov xvpatov (REF method)

Xonotomonjinzre enTLLOS Yo TNV (@aiQeon ard vy axégeot Lavn mmuzey vdooyovaviodzov. Ta
vplovyve nhertoouayvnTd Zipata npozkinxay arnd ) witos 40 kw zal dwefipatoviay oto viédagog
HEoW ratdhinine diatang nhextoodiny (toeig 0e1g¥g and deratola nhertoddiu n #dbe we), el duddera nué-
beg. H Ofonavon tou vreddgoug otovg 150 °C, elye g emoTeleopa mv 5UE0mon TOV TTTLZOV OQOYOVIY-
BoaxmV 2ol TV GUAROYT TOUE, HECW @OUYIOU BOQUTUOV. 2T CUVEYEL®L, RETC Gt VYQOTOMOT, Ol AXONEIVUVTIES
GEOLOL UOQOYOVVBOORES ngoogocpnﬁnxav oe gveQyo avBoaxa (Downey, 1990).

¢  Exoxogn

Hoduertar Y GuoT| AgalQEsy) TOU QUITHOREVOL EDGEOLG, 8T8 YIG TV WIOWEZOLVOT TOL £RTOS TS TEQLO-
¥NG. BT Yo TNV EMEEEQYATT TOU EMTETOV UE «BLOATOQOUTAVAN», 2aUoN), AeQLOUS 1) dhin texvinn. O eviagla-
OGS TOU DEV GUVIOTATCLL, YLATE ATAng UeTabETel 10 TOOPAnua o8 dhhn mepuoxy, extés edv mponynlel eneEegya-
oid, n ool Ao zatefACEL T GUYZEVIQOON TOV QUIOT 08 amodertd yia tagr (my. vyo zaivowae) enineda.
[Mow wyv emavamiijomon g exaragi, amate (e Sevyuartohmpies Lat avdhoon yue my empepeimon mg agul-
QEONG TOV QUITOL.

Zuyvd N eRoRaEr cuvoualeTal pe:
= 1 hudBeon tov eddgovg oe yopatepn. H ué0odog amopovmaiver ™ B€om mou onuetndnue n ouravon oyt

duwg ra v aréoeoty Lowvry. H pbnavon uetafifdleton amhis om xouoteon.

® TOV ZEQLOUO TNG GROQECTNG {OVNG, O OMOLOE EMLTUYYAVETAL UE TNV TOTOBETNON, 00LldvTLa, OTO LTEdaEOS,
o1} QUIGLCUEVY (tz0Re0T) Cawvr, SLETONTOV GMATVEOV 0L OTTOLOL GUVIEOVTIL LE LEQOTUUITLETTY 1) QUONTHOA,
A0V PElozETUL 0TV em@avele, "ETol 1o ¢ o edd@oug mopuAQUiVOVTUL amd 10 €daqogs, Tou TeQL-
Rarhel Tovg omATves,

® v froanopotravon (evx. 20.)

n T petdbeon Tov eddgovs nat emitomo cegropo. To €duqGog mov u@ae Tl Torobeteltal g yewrovizd
YIREdO Zat bROzET O AEQLOUd, Omwg TeQLyodpetal mo xavi. H uéBodog amodider oe vhizd vpniig
VAQOREQUTATITAL.

m tov aepopd froloyixad Beiniopévov eddgovs. To £daqoc Tov a@aiOelTul, amhoVeTal Tavs o8 suvlieurd
OTEYUVE VALZO UL LEYOL WOG HETQO Y05, AROROTVO0S, TQOUTIDETAL TEQLOOLZOIE ATUOW Rl TO £00G0g
AVUAATEVETAUL TEQLODLAMG, TOVAGYIOTOV 20 TOELg wjves. TTave and w oteyav enévduon tomobereital
anudgitoo, miyoug xepirou 15-20 cm. H exévduon neoiparieton meppetomd und avapubus, oore va
amoeryDel a00001. To €dapog €101 aeILeTUL UL ETTUYYAVETAL EMLTALUVOY] TS «SloamoQpuTavon sy, 1
ool dteyelpetul and Ty Teoohjzn TOU MITGoRUTOZ, Tov TEQEYeL Doertizd. O cuvdlaords €SdTiong #al
BLoumoQeUnavo)g, TO0ZEAE] ZATAOTQOEY it EEUEQWON) TV QUTOV.

m  Oeppuer] exeEepyaoic, we TV oxolt eSaepmvovTan or TtNTAol vdooyovavloazes. To €dugog odnyelta o8
Ogouawvonevo zhifiavo, drov Qepuaivetat néyot Oepuoroaoia 250-300°C, ondre ot amiol #o nuurmtizol
vdpovovivBouxreg ZaE00vovtal. Azoholbng, ot atuol, nall ue couuTid tYAOY 7l YEVIANS €dGEOoUG,
TeQVOUV amd dLaymOLOTHOU, GTTOU T OTEQEG TMRATIOL GUALEYOVIUL At NETAGEQOVTL TTOM OTov ZAh{favo.
Ty ouvERene, oL atuol IEQVOTY (s ZUUoTHRM, GOV AUTACTEEPOVTUL 0L TTNTZOL VdROYOvvDouRes, OF
vymrgg Ogonozrpaoieg, 800-1050 °C. Ta a€oe VTOTQOIGVIHL TG ZaUONG €2TEUTOVIUL oY atudogmoa, H
UIOBOGN TOU CLOTHUUTOS Apaivetal and 5 uéyot 30 t/hr,

apainedT) ¢epiny and 10 Edapog: Tivetal we yewtOjoelg «erToveong». ITodzertan via amoteieonarizng teyvi-
#, OTV TEQUITWON QUTAVONE YIS axS0eoTng LV Ao BOHLOYOVAVHOURES TTOV TOOEPYOVIUL (110 Vb=
veur axo(zreron toug ¢ oTtaluotc 1 eY2UTUOTACELS YOOV Zauolumv. YIGoyeL TAVIOg 10 TOORANILY T
QUTAVONE THE UTUCOQULOAG, OF TEQTTMON EXTOUTE TOV UEQIMV Y1 TpoNyounEVY £eZe0vaoia,

¢ Anopovimaven eSorliouov

"Eva onpavtizd ngQog Tov €0YUotidV amoQOUTaVoNg (sToTERE (1] (TOQQUTAVOT TOU EE0TAITHOD TOV (ON0L-
uosoLelraL O /.(z(')u.gumob Ty TOU YEOTOUIUVOU Tl TNV €2TOSE 00T e STHEGH LEOTOT VEQOU, 08 GuVOLUoNd
UE T (ONOLHOTOmaN Zatdhankoyv forgrowy. Eivat duvani 1) 1010IHoTot}on QELaTOl Gutotviol, aoyizd o8
ouvVOLUoUd e Pototoeg, arkd 0o mEEMEL va arorov(nagl 10 E€aivia ne e2téevon] 2abaooil Téoon vepot
UL 0T CUVEYEL TO TTEYVOUU TOLY n]v u-u)()v]‘/woi]

> l‘y\‘(l 701]0[[1()]’[()[&&]‘5(1[ I&TS/@E !—( (Y()L;‘(é‘ (lTll()U UE \T‘JrllAT&"ILlf(F;\] L T()\ /(l )(H)l(ill() [)(IL)HI)V llT],('(Y\’I]ll(l-
O
TV AQL Y EMTOUWTUVOV, TO )/Hll av \/(l t/(t/l()"[( \|I|E) ?T] Qv //(ilU TOC ()T%T(l \H)UI‘ '[AU(H]\ H te )’\’l/l] ()ll(l);

- 2298 -



avmj £xet Ovo Paorong TeOLoOLoHoTlc: 1Y aduva (e Ty myng Ueyding togdmtag atwol oTo Tedlo “ol €-
TUOXOBZ TEONE YL TNY GTOUEXOUYOT @6 TOV e£0TALOUS TAOOTIXNG GOYIROU 1i/zul VokelrpdTmy. "Exouv xon-
otoTom el Gums ZuL o OUVOETES TEYVIZES, YL TV AITOQOUTUVON €5HOTIUATOV YEMTOUIIUVOU, LELQOZIVITOV
detynaTolnmEnV EdGEOLE LT, OTWL:

B SUPamTTion ZA ToMpLuo 1E BOUQTod, 08 UYL (TOQOUITAVTLZOD “dl VEQOU,

Semhouaue Zabaod vepd,

SEMLUNG 1EIO0TOOTUAMRI] GRZOGLY, LeDAVERN 1) (2ETOVY,

TOMMTAG EETAVNCL WE [(LTE QT REVO VEDD.

H coootmavon v peTahizav detyuatorn oy yivetan, oo, (derypoatolnple avépyavmy) ne to
TAUOLLO 1 Y00 OUToUVL SERYOAIG HE Qtd dudiona 05€0g (. 10%VviToz0 1] vd00yAmowd) Zut ¢zorottog
Ue SEPYOANG 1 UTEOTAYIEVO 1] GIOVIOUEVO VEOO. AV 0 DELYUUTOR]TTNS €11 ON0TRoTON el YLt T Se1yuuto-
NP OOYUVIZMV, 1 ATOQQUTAVOT] TOU YIVET(L e TATOLHO, OV, LE VEOO (ITLOVIOREVO 1} GTECTUYUEVO 1] e

AVTAOUUEVO DITOYELO VEQD, (r0A0U0mE SEPYUAILL e OWHAUTIZG UFOO ((LETAVY), E20VI0, LWOOTQOTUALZY (hZOGAT,

0 0aon peBavOR) 1§ GUVOLUOUGS) 2l 0TI OUVEYELL BE SEBYUANL UL (TOVIOWEVO VEQO.

T'tet Ty et {QE O ATUvTIZON o5td TV £ Z05TALOUG. ZONOOTOt0tVTHL ouvi0m s QLA uTLZd, OTOZ (ZETdV Zal
ezdvio. To ovvnOeg Sumg ToSPANUE TS WTOQQUTUVENS TOU ES0TAITHON CIVAL 1) TUQUOy T eTAIVOUVOV L7OmV
ATOPANTOV, (AL UL 1) RUTAOTQOT] TUIETMV TOU ESOTALONON, TV WTOTELOTVTUL (TG TAGOTIZG 1] EAUOTLZC.

IToartizd 0 ZeriTeQ0g TOOTOZ GIOQYUTUVONE £ Z0TALTUON €1VIL LOYLAGR TO SETAVHG UE VEQO ((LTLOVIOUEVO,
WTEOTAYHEVO 1] GG 2e0e0d). (2020t 0mg TO TR0 Zit fOBQTOLTIG [1E €IUAR USTOQUUSTUVTLZ(L Z(tL TELOZ TO
SEThUIG OVO 1 TOELS (POPES IE (TOQOITUVTLXA.

Yrov aivara IV meoovotiovtun or SIOEGIES MUEQM TEYVIZES AT0QQUTUvVONE TOU ES0TAotoU. Ta vhlrd
TEVTWZ TOT ZOHOROTOLOBVIUL YAt THY (TOQOUIOVGN TOU £ ZOTAONOY, €1TE elvin emrivdwvi, €iTe Tapyouy
EMZNVOUVL (LTOPANT AT AUTR GUVETELL (TOTEAOUY “EV DUVALE L TYES OUTUVONZ, OuVOEdEUE VES L TIS OLUDI-
ZUO(EZ GTOQOUTUVONZ (OITUVA] TOU VEQOU UOQEUM|E 1] TOD VEQOT TOU YONUWOTOLEITH Vict UTOOTUSN 1 i
WTLOVIONG, OUAITIAL .m,ou 1 COULOUEVH OEC. (e QOLOILOTH, TTTIA(R OQYUVIZG, (VTLPUATIAG, GTwg 1) ki
YEURGRN), QEVOTIL TOU YONGUUOTOLOUNVTIL 0T VOQUUALAC GLOTHIUT(L, UODOYOVAVIQURES, OQUATERULL #.1.5T.).

Hivaxag IV Teyvinés Azooovimavons s5omii0uot 1o y0nooxoteital oTis e0Yaoles anogpuaavons
(G. Nielsen, 1991, ue rpomomonjoets).

[ ____®uoixi Aroppumravon Xnpikij ATroppuTravon
EKToﬁsucq acpa Fl)\ucnpo JJE vapo
Extogeuon vepou 'I’L\ucnpo HE KaBapd vepd kal EEByaApa e cxmowdps’vo n
QTTEQTAYHEVO VERD

Xprion Enpou Téayou | MAVOIPO PE BIGAUPA EIBIKOY GTTOPPUTIAVTIKOU, OF
' ouUVOUQOUO HE EETTAUPG HE QTTIOVIGHEVO 1| OTTECTAYHEVO I
- - VEpO s —
;K_aegplogc'é_g UE @pPEOV OF uynhn Tigon | KaBapiopdc | pe QTpO g Teon - - [
- KaBapiouog pe utrepnxoug ) _ [MAGoipo pe CETTO VEQPD pE mecn

ZETTAUHQ, O€ ouvéucopo HE oiea Ka o amowopsvo—
J QTTEGTAYHEVO VEPD |
QuOIKA aTTOpGKPUVAN - BoupToioua i ZuvOuaopévo EETTAUPA HE BIGAUTIKG HECT (QUTOQPTPHAKWV)

KQll aTTIOVIGUEVO-ATTEOTAYHEVO VEPD

KaBapiopdg kevol

o AToviTowony vTOYELWY VEQWY
ALGQGOQES TELVIZES £Y0UV avetuyBel Y ThY ¢rovITomon Tov ITYEwmy VEQUIV, Ti 00t TEQLEZOLY Ov-

VHE \’T()[!)Oi s \’ITL)[/(IJ\’ LOVTV. Tou g seme oV ovv Tu ()Ol(l '[(\OLH()TI]T(I” Ot OI]I[([\’T[/()TH)! < 10 UUT!" ElvaiL:

¢ Duo anovitpoon
H dtazomy g ALTavon g, amotekel ToV Lo AToTeAETUATIZG TOOTO dT0QOINTEVINE TmV O00EOQMmV, (116 T
VITQOQOUITUVO Y EOOYIANC an;’kEUtmg.

@Iokr) BIBAI0Brikn "O©ed@paaTog” - Tufua Mewloyiag. A.M.0.
@] l“[()/\() ‘I(Ill(k O ',(0()\()1) U STOU (LTULTELTAL SLCC TV (UTOOOUITAVAT REGH NS (\l(l/()ﬂl]\ WS /\ 7[(’\’01"’ TV

eduGOV {16 aloTovye Mrdonut progel va yiver axd i oxdon: U= L [In (€ C))] drov 1 =b/T o yoovog
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TUQUUOVIS TOU QUITAOUEVOL VEQOT UTOV UdQOEA00, b 10 miyog tou Tetevtalov, B 1o Toomdes Tot, #at I o
EUTAOUTLOILGS TOU BOQOGEOQOU, Vo C EvaL 1) OLYZEVTOMON TMV VITOUAMY UETE TAQ0O0 %O6VOL L U6 T SLa#om]
TOV ATAVOEOY, OIAGON 1| GLOTOUUEVT] GUYAEVTOOION TWY VITOUAOY WETA T Slezom g Amavons xat C
GOYAT CUENUEVT CLYREVTOOTT TV MTOLZOV. Eoyaoies tov Aaumodxn et al (1998) and dutqooes meQoyrés g
[Te20TOVWHTOU, GVAEEEQOUY M YOOVO QUOLZNG ATOVITOMONS TOV gAEVHEQMV 1OQOEAHQMV, NEQILES derUeTiE]
(30-60 yoOvIa), avahoye UE T ¥ aQaATOLOTLAG TOU UDOOGAQ0L, TOV BEBUD VITOOQQUIAVONE TOD %L Tov LIS
EMTAOUTIOUON TOL.

o dovroaj Avraiiayi.

Q2 LOVTOEVTURAAATE S Y ORTLIOTONOUVTaL suviiBne ouvBetizeg ontives, H wovioovtahhoyy happaver yooa
avapeoe ata NO | zar ota ClL otav 10 veod StEQy et atd 1is ontives. Ot ontives autég (avioviouvtal haxTes)
elva elte wobeveig elte oy LeEs Paorig (auiveg ot omoleg efval aodyoya tov NH ™ q evaoeig tou NH 7). Ovev
FGyo ontiveg mopovctdlony vk emhertizdmua o8 NOCE e ngtow emzezuzéma oe SO7/ NO,. H
u€fodog elvar oy xat arotereouati. H avayévimon tov onuvav yiveta ie ) xofqon NaCl. O o ovvn-
Owougves tegvizeg oL eq@aouitovtal elvad:

e amhoU oTpwpatog (single-bed process) dmov yonmupomoeital aviovia] ontivy, woyrea Baotan, n oxolo a-
vayevvatat ne NaCl

o mko¥ orpdnarog (two-bed process), Grou ONOLUOTOETML LOYLQR GEWVI ONTIVE OE OUVOLUOLO UE EALGOG
poouar) anwovia, n orola avayevvatal pe HCL

o avriotgopn ‘Oopwon. To veed difoyetutl ord N ety Uepfodvn, eva) ta vitourc dev dLEQyovTaL astd
avtiv. Ot ovvrfelg ueufodves ou YONUIROTOLO VT €1Vt Tt TOALAUDLL, 1] OSVAUTTCQIVI] ZUL Ghhct TTOAL-
ueon. To ved, mpog axovitomon, LToRarAETaL, 0TO BELAU0 TS aVTLOTOOPTS OTUMONG, OE TLECELS OV Ee-

Teovoly TV avtlatolyn ooumtin Tou mieon. H né8odog dev eqgaoudletal ttorhetdTiAd Yt TV ¢aovitow-

on, ek ovIhOYIG Y Ty aguidtoon 1 1) geloon ov TDS, dobéviog GTL 1 avtloteogn Gouman €xeL

UyMAY ETAEXTIASTTC 08 OQLTUEV( UGV WOvTe. To pelov Toofinua eival 1 and@GOasn v e Upoavay

200lmg amtd T avBOUAUAG L1OVTL,

* Hlexrgodtdivo.

Katd 1 néodo avuj tor tovia SIEQYOVTUL EMAEATIAG, UETW NUTEQUTOV UEUSOVOV, UId €va didrvi OE
EVa QAAO LGV, LATO) Gt TV €OQUAT TOV WAELTQUZOU TEDIOU TTOU (vaaTUaUETAL OTH Hovada, Ot neufod-
ves yonooIototvra o Cetyn (faluides), tomoemueves evarias oe Buhduovs v zanovia (my. Na ', Ca™,
Mgz avidvia (sy. CLL, SO,;7, NO| HCO,). ‘Otav nhextoind Qe TEQA0EL WTd T} OLATHEN TV UEN-
foavav, i WOvIe MEQYOVTOUL ETUAERTUAL UG TV avT{oToun avioviua] 1 Zatoviizy neppodvy. "Etot otoug
avtTloToLrovs BUAGUOVE, TOU EVAAAACUOVTUL NETASH TOUE, 1) LOVILLY GUYREVTOMON Elval VPNAOTEQT (OaruRov-
00) 1 XUIMAOTEQN (TOVIOWEVD VEQS), CITd TV OxLA] GUyZEVTOMOT Tov veporl. To ueyaritepo modfinua
EIVAL 1) ATAGOUEN TV (e UPOAVEINV AL 1) WPTAT ZATAVGADOT EVEQYELUS.

Amovitguon ue @uixy.
Tuviotarat oy dnuove e flondlag and @urn, T ool TEEpovtat (o T vitouzd. H nédodog eival v
UL ATOTEAETUUTIAN OF QESAUEVT] U0 BaBoug, Oror 0dNYOUVTHL Ol ETLGTOOGES AQOEVTNC,
Xnypuuvaf amoviremon.

Kat' cvniv apooti@etan Al oto mhotow oe vitpuad veod, o pH etast 9 wad 10,5, omdre:

INO, + 241 + 3H OD3INO, + 241(OH)  weu

NO, + 241 + SH O SNH  + 24I(OH)  + OH 1j

INO, + 241 + 4H ODN, +241(OH)  +20H

Av 10 TeAO TEOLOV elvar 1 apuwvia, TETE aZorouBe( deeodLuymwEIonoT (Alr-stripping), OOTe vir dSloyeteu-
Oel N aArpwvia 0TV ATROCEULO.

Xonowonoinon tov NO ~ wg dextrdy ylextoovior.

Katd my emtoma foaroooiaavan vdooyovavBpdrmy, dafiiBdleta oto vrédagog vepo mrotaio oe NO,,

TQOELEVOL Vet YONOWRPHISIHKA BIANBORKH TOLEGHEREET 1T PEKYiag. A.M.0.



¢ Biodoyiij amovitowon

H p€bodog omnoCeTar 0TV a0y Tr¢ PLoyubaig LeTuTtoomis ToV VITOLOY OF amtodexTd unomoiovta. [N
TO UZ0TO GUTE, %ONOLUOTOLOVVTAL [UZQO0QYVIOHOL, ot orotor xonoworooty T C xal N wg Hoentrd »ut 1o
gheiBe00 O, 10 00l0 TOOTIBETAL, WF OEXTN NAEXTQOVIMY (td T aeQdfua urEdPia, T omolt (e qutd ToV
TOOTO HATAVANOVOUY TO eretiBeQ0 0EUyOve. ‘Otav arovoudlel 1o ehe U000 0ZVYOVO REOLLOL ULZEO0QYUVLOLOL
FONTLLOTOLOUV-0E OERTN NAEATOOVIWV TC VITOLA, #ATW and avolirég ovviireg. v TeQnTmon avt 1o, ViTQL-
2G avayovion o ¢€0to ALoto. Ot OYETIROL WEOO0YVITUO! elval duvntind avaepdfiot. Zvyvd mgootiBetea
00YaVIZOG (vHou7ag (He T Loy TG UEDUVORNG), MoTE Var et uvlel 1] aToviTEmon.

Ta fart]oe YONoWoTotony ¢vil TOU 0SUYOVOU, TOV ATOUGLALEL 08 avaeQOPLES GUVOTZES, T VITQLAW, Mg
TELLAO OEATN NAEATOOVIMV, OTTOTE Tar VITOLZA (vayovtal o€ afoo N . [y evéoyetag yia Ta fartiiole amoterel
0 TEOUTHEUEVOG 0OYavirig avioarag (avamvori-atvleon). Ou Sladinasieg mou hapalivouy yodoa elva:

ONO [ + 2CH OH>6NO, + 2CO, + 4H 0 s 6NO, + 3CH OH->3N +3 CO,+ 3H,0 + 60H

B(L/n]olu,u] ovvﬂsm] £YEL G tcv]g INO; +14 CH ()H+ C() + ?11‘—)36 H. O,N +H ,0, ondte mapdyeta
Bartnolaxdg 1oTog.
Katd tovg Dahab-Bogardi (1990):

NO, +1,8 CHOH+H" 20,005 C H O N+047N +0.76C0 +2,44H O
H Bu/moumn bo(ton hafaiver yooa ot TEGOEQLS Ol(L/()LTE’C PAOELS 0G € &rjg

NO ;PNO;DNOINOIN,

H m]”n EVEQYELUS (ooyavuoc avBoarag), meogpyetal and 10 0avato, 010 €0UPOs, PUTILZOV zZul CmLLov
0QYUVIOUOV 1j 0Tt TRV Tteoothjxn ueBavOANG. Zuttaoivng, 051200 0EE0g, mBavikng, YAuraing v wekdoag. Oty
WG T TOV 00YUVIZOU GV LONOLLOTOLETaL 1} YAUZOTH, 1) avTldQaon amoviTowang £iva:

INO, + 5/6C H, O, + 4H’ 22N, + 5CO, + 7H 0.

‘Otav xonomo'totamt 10 02126 05U wg Ty avBpaza 1} aviidoaon eival:

NO. +0,85CH COOH + H*0, ICHON + 045N, + [,2CO, + 2.1H 0.

Tb)»OC €xovv (lvumu,(ﬂu VO TEYVLRES Bm)own]\ ATOVITOWONG 0TIV EU()(J)JU] (Richard, 1988): n ereporpo-
@uerp Nitrazur wov yonotpomotel og mnyy davbooza 0Exd 050 zaw atBavdin zal n Biodenit mov yonowomoel
mv abavarn og myn dvBouxra. Kal ot §00 teyvizeég xonoonoony etepdtpoga faxtiola, dMnrady Baxtijowt
OV YONOLLOTOLOUY TV 0QYuvL] ovole g d61) Nhertpovimy, og aviiBeon HE Td aUTOTQOGEM PUrTiOLE TOU
FONOWOTOLOV (0g DOTES NAEXTOOVIOV TO LOQOYOVO Zatt T uvnyUEvo Belo.

¢ Emroma Bioamoevitgoo.

O teyvizég mov €xouvv avartuydel, avagéoovial, zuQlng, OV amoviTemor TOV AUIATOV 08 CUOTHUATC
onriov féGowv 1 o pumavon axd SidBeon anofiitwv. H néfodog ouviotatot ato suvduaoud dyvtinong ot
doy€tevoms 0To QURUOUEVO 1OROEEYO VITOOUTEMRUTOG. "Exouv avantuyBel 1€00e0tg faarég StutdEelc g &-
Bic:

1) Teatonon dvrinong epmhovTiopoy, 10U EUTAOUTICEL (e LITGUTOMIE TO QUITATUEVO VOROGAQO %aL Ut €V

UETAYEVEGTEQO OTALO %L @OV DOBEL 0 AIa@{tnTOg YOGVOS YLt T BLOGITOQRUTAVO, AVTALEL ATOVITOMUE-

VO VEQO.

il) Zevyog yemtpijoeny ennlovtiopot dvrAnons 0 DIA@OQETIRES AMOTTATELS. Ol ONOES RATAGRELALOVTUL OE

dagoetinég BEoelg mov anéyouvv petalt tovg 10-20 .
iit) Zevyog yewtprjoeov epmlovtiopot avilnong oe dwagogerird Baby, ow omoleg xataozevalovral 1y pla zo-

VTG 0TV GARY, ahid oe StagopeTird Badn. Aré T plo yedtonan dafiPdletar 10 QUIAOUEVO 1e VITOLRG

VEQO %Ol At TV GALY YEWTONOT UVIAETAL TO ATOVITOOUEVO VEQO.

iv) Tvommpe Magyaoitas. Mia yemtonon aviAnong mepBGrhetal ad YEmTONOELS EUTAOUTIOHON, HLOOTEONS

OLapeToou, and g omoleg daPLaletal oTov VOPOPGRO TO VOYUVLLS LIGOTEWUN % BoemTrd.

TG TOELG TOMTES TUO TV TEQUTTOTELG, CITCUTETUL N} XONOLROTONON (LG 1] TEQLIOGTEQMV ETNUTALOV YEW-
TOHOEWY, YU T1 GUVEYY UVARUZAMON TOU VEQOU, (OOTE Vi ERLTALUVHEL 1] ATOVITOWON.
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