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H TAYTOTHTA TQN OMIAHTON

(ne ™ oepd mov epgaviovrar oto mpdypappa ¢ Huepidag)

0 Xapng Koxkkaong civar xabnmuig Moleodopiag, Xwpotatiag xar Mepiadiovrikod
Lyedopol, e exteTapévn epeuvnTin] Kat enayyelpanky epnewia oe Oépata actumc Kat
nepipepelakng avantvéng. Awaoker oto IMavemomipuo tov Ayaiov xat Siev@dver to
Epyactipw [lepiBaddoviikod Tyedaopov. Exer duteléoer euneipoyvipovas oe Bépara
OAOKANPWUEVNG SIaYEIPIONG TAPAKTUOV AEPOXDV, TOUPICHOV Kai MEPPBoALOVIIKIG Kat
wnowtikig avantuéng oty EALGda kar oe moldég Meooyelaxég xar A@pikavikés ybpeg.
Lro maicio autd éxer ovvepyaotel pe to Ymouvpyesio [lepardoviog, Ymovpyeio
Owovopav, Yrovpysio IMoltiopov, EOT, k.a., kaBdg kar pe Siebveig opyaviopods:
Evpanaixn Evwon, World Bank, UNEP, FAO, OECD xat UNESCO.

O Anpirpys Kovrosoyuavvyg eivar Sumhoparovyog TMortikdg Mmyavikég EMIT xat
Adaxtopag tov EMIN. Epydtetan wg enikovpog kabnymrig otov Topéa Ydarixamv [Mépav
tov EMII, 6mov Sibaoker mpomruylokd kat petantvyakd pabipara vépopetemporoyiag
vdporoyiag, vépaviikdv Epywv kar BedtioTonoinong cvomudtov vdatikdv nopwv. Exst
EUmEPia OF EPEVVA OTIG TEPLOXEG TV VIPOAOYIKOV HOVIEAWY, OTOYXAOTIKG VOporoyiag,
TEQVOAOYiag Kat Sraxeipiong vdatikmv topwv, kat v3pomnpogopikig, aAld xal o€ uekéreg
vipavhikdv Epywy.

O David Howarth onovdace IMoltikég Mnyavikdg kar éxave datpif) o€ amoyitevon
opuPpiwv. Metd and apketd ypoévia epyaciag otn North West Water ka1 oty Ymmpeoia
IMepPddrovrog (Environment Agency), Snpwovpmoe 10 Efvikd Kévipo Awyeipiong
Zimong Nepov, kat avti) ™ otiypn eivar AtevBovnig tov Kévrpov. Ta kipua evdagépoved
100 givarl Edeyxo¢ TV Sppodv, HETPNON Kal THOAOYNOTM, AVAKUKAMOY, texvoAoyia
LOUNATG Katavaimaong, Kovmvikd kivitpa mov exnpedlovv ™ {itnom, kat n emppon Tov
avIayOVIoHov otn ton.

O Michael Hanemann givat kafnyntig owkovopiag kat moirtikig yio 10 nepiféddov oto
navemot)pwo g California, Berkeley. Ta evdugépovia tov nepthapfavovv emiong
OLKOVOHOUETPIKA povTELD otV avalvon {nmong kat Ty épevva ayopds. Exel ovvepyaortel
ue duapopeg vimpeoieg oty California yia Bgpata oxetika pe tepBadloviikég EMTTOOEL,
npdyvaen {Nong, Yevikd oxESIAonO, TIHOMOYMON VEPOL, avaivon KOOTOUG-WPELEUDV,
afwordymon tpoypappdtonv dutipnong K.a.

O Nixog Mapdong civar duthwpatonyog Aypovopog-Toroypapog Mnyavikég EMIT xan
dwdaxtopag tov EMIIL. Exet epesuvnuky kai pEAETNTIKY EUMEWia OTIG TEPOYEG TG
vdporoyiag, vOpopeTewporoYiag, LIPOTANPOPOPIKTG KAl CUSTNUATOV  YEWYPAPIKNAG
mnpogopiag, evd cvppetéxel ot Sidackakio petamtugakdv pabnpdrov tov Topéa
Ydarikav [Topav tov EMIT.

H ZrédMa Moltaxy sivar duthwparovyog Hiextpohdyog Mnyavordyog tg IMolvtexvixiig
Zyorig tov [Mavemompiov IMarpdv. To 1989 anogoimoe and 1o tuipa Opyavoong xar
Awixmong Emyeipnoewv tov [Mavemomnpiov [ewpod, evd 10 2000 oloxAipwce 70
Awrtpnpatiké [podypappa Metarroyakdv Znovdov «Emotiun xar Texvoloyia Ydanikdv
[Mépwv» tov EMIT. And 10 1992 mpoiotatar mg Ymmpeosiog Aertovpyiag E&wtepuchv
Yépaywyeiwov mg EYAAIT Katd 10 ypoviké Sdotnua 1983-1992 epydomike omyv
Ympeoia Ydpaywysiov Mépvov (cuvtiipnon H/M eykataotdoemv) kabbg kat oy
Ymnpeoia [TAnpopopixng (thA&hey 0g-TNAEXEIPIOHOG SIKTUWV HEPEVOTG KOl ATOYETEVOT|G).




O Allan Lambert orovdace IMolrikdg Mnyavikdg xar edikevtnke omy vdpoloyia, ™
Suxyeipion véatkdv mOpwV Kat TRV TPdyvmon TAnppvpav. ‘Exel Swtedécel npdedpog g
Bpetavikig Ydporoyuai ‘Evwong (British Hydrological Society), appodog om Swxysipion
vepoy ot Bopewr Ovaddia, Texvikog Ipappatéag omv EOvikn [Mpwrofovrio Eréyyov
Awppodv tov Hvopévov Baoutkeiov, evdd &gl evepyd Spasmmpdtnta xar o€ GAAovg
oyetikovg opyavicpovs. Exel extetapévn eprepia xuping oe Oépata Saysipiong Swappodv.

O Mavéing Agmiag eivar Suthwpatovyog IMokrikog Mnxavikdg EMIT ko Adaxtopag tng
ENSEIH mg Tovhou{ng. Epyalerar wg Aéktopag otov Topéa Ydatikav IMépwv tov EMIT,
6mov GL13ACKEL TPOTTTLYLAKG KOl PETARTU KA paffipata actikig vipoioyiag, vEporoyiag
xat vipavhixav épywv. EEaldievetan o€ edixd Bépata Swygipiong actikdv Siktbwv, pe
CUHLUETOYN) OE EPEVVITIKA TPOYPAIHIATO KOl TEXVOAOYIKEG EQUPPOYES GE SiKTVA EAMANVIKGDV
TOAEWV.

0 Zrégavog I'ewpyradng civar Suthwparovyog IMoitikdg Mnyavixog AIIO. Epyaletoun wg
TpoloTapevog TG Ymmpeociag Zuvioviopod Agrrovpyiag xat Zyediacpov g Aevduvong
Awrtvov Ydpevong g EYAAIL ‘Exet WBwitepn eunepia o 0épara mpocopoimong xat
gleyyov Swppodv SikTvwv VpEVOTG,

O Francisco Aguado Jimenez civan I'evikég AwvBuvic ¢ Anpotcis Eraypeiag
Ydpevong xar Amoygtrevong g Zefiding. IMolticdg Mnyavikog pe avrateg omovdég
Swoiknong emyepnoewy and 1o Ivotitovro IESE pe Swevbuvricotg pérovg ot peydro
apiBpd xatackevactkav épyav omyv loravia xat 1i¢ HILA. Awltélece Sievfuvig tov
xatackevaoctikdv etapidv Grupo INI xar EDARes, xatev@ivovtag v enéxtaon xau
extédeon epyacudv oty Acio. Télog, Sietéhece Sievbivov ocvpfovrog g erapiog
Hidrohuarte. And 1o 1995 eivan F'evikdg AevBuvig tg EMASESA, Anpotiknig Etaupeiag
Yépevong xar Amoyétevong g Zefidlhng, vrevbuvng ywa v mapoyn vepold kar TV
anoyETEVON ™G UNTPOMOMTIKNG TEPOYNG ™G ZePiAAng, ovvohikob minbuopov 1.5
exatoppupiov kxatoikwv. Eivan emiong ovpPovrog mg Iomavikig E6vuag ‘Evaong
Y &pevong xar AnoyEtevong xat g EUREAU (Evpwnaixi Evwon Erapudv Yopevong xat
Amnoyérevong). :

0 Avrdvng EavBaxng eivar dSuthwpatovyog Mnyavordyog Muyyavikdg tov King’s College
tov London University. Epyaetat otnv EYAAIT and to 1975. Zqpepa givar Avarinpwmg
AvBovrig thamytxob Iyeduopov xar Ipoypappaticpov.

0 INdpyog Karhig eivar mepiaddovioldyog pnyavikds, amogottog tov Imperial College
of Science, Technology and Medicine ommv Meydin Bpetavia. Epyaofnke ywa éva ypévo
omv povada Texvoroyuaig Anotipnong tov Evpwnaikov Kowvofovkiov xar cvppeteixe
omyv dwadikacio avadempnong m¢ Evponaixig vopodesiag yia tovg vdatikodg ndpovg. Avo
pekéteg tov yua v véa Evponaixhy odnyia ywr 1o vepd €xovv dnpoocievbel amd To
Evponaixé KowvoBovho. And to 1996 eivan pgrog tov Epyacmpiov TMepiBardovricov
Iyeduacpov tov IMavemompiov tov Aryaiov xou gpyalerar oto Sevpwnaikd mPOypappa
METRON. Ta gpsovuxd tov evdapépovia emxevipovoviat oty afoddynon xat
avaivuon ToOMTIKOV Kal TV oTpatnyikl aéohdynon aeparloviik@V ETTTOCEDY.

0 Mapxog Mrovaloivvrag amogoitnoe and to Tunpa Moluwwav Mnyavikav EMIT 1o
1969. ElaPe Sidaxtopikd dimhwpa amnd to Technical Universitat Munich to 1973 pe
eldikevon omv  mOTAMI  LOpOUMYAVIK  Kau  petagopd  Wnpatwv.  Oloxinpwoe
peradidaxtopixég omovdég oto Massachusetts Institute of Technology xat oto Harvard
University. Zro EMIT acyoleitar pe épevva ota meparloviikd cvothpata, avartuén
povtéhmy Kat TEPPAAAOVTIKEG ETTTMOELG PEYAADV TELVIKDV EPYDV.



Nep6 yia Tnv woAR:

LTpaTnNyIKOG oXedIaoHOG, diaxeipion Tng {RTnoNg, Kai
EAEYXOG TWV SiappowVv oTa dikTud: AVTIKEIUEVO TNG NUEPIDAG
]

X. Kokwong (MavemoTtripio tou Aiyaiou), A. Koutooyidvvng (EMN)



Nepo ywa v mwoAn
LTpoTnyikog oyedraopds, dhayeipion g {tnong kK £heyyog Tov dwppodv ota dikTva

X. Kokkaong (TTavemotpio Aryaiov) kar A. Kovtooyivvng (E6viké Meto6pio ITodvteyveio)

H Swyeipion tov vepov €xer avadewdei oe Bépa mpdIng mpotepadmrtag Y1 mOAAEG
OVYYPOVEG KOWQVIEG, 000G dE KT TOALOVG TO ONHAVTIKOTEPO Y10 TOV 210 audva.

To vepd amoterei faokd otoryeio ot Lar tov avBpdrov, xiplo tdpo avanTvEng Yo TOAAES
OLKOVOUIKEG dpAOTNPIOTNTEG, EVD £XEL KAl TPQOTAPYIKS POAO OTn @UOT KOl 10 QUGIKG
owoovompata. Ot avEavOoueveg avayKeg kou TOAAATALG OTALTHOELS Yo XP1ioT) TOV VEPOD,
oe ovvdvaoud pe m peinon Tov dwbesipnv, ahkd ko n vIoBaduIon TOV VEATIKGOV TOPWY
and akdyiom xpnom kair pvmavon and TG CPVNTIKEG EMATAOCES TV avOpdmVOV
dpaomplotitav, emPBAAlovv ™V avaykmn yia opBOAOYIKH QVTIUETOMON TG XPTOMNG TOV
vepo¥ and tov avBpano. H avaykm avm yivetan emtoktikn oto maiolo pag yevikOTeEPTG
emdinéng 1o ma orpamykn Prodoung avértuéng mov Oa cuvdvdler v TavTOYPOVY
emiTeEVEN TOV OTOYWV TNG OWKOVOUIKNG AVATTLENG, ™G KOWMVIKAG Skaoohvig Kat g
TPpocTaciog Tov TEPPAAAovVTOg Yia T0 TapGV Kot TO HEALOV.

Ty mpoondbela avalTnong ™G KatdAAnAng otpatnywis v v opBoloyikn dwxeipion
TOV VEPOD £XEL AMOKTACEL W31aiTEPO EVOAPEPOV 1 TOALTIKN Y1t TO VEPO 0TI TOAELS (Academie
de I’eau, 1997). O Aéyor mov cuviyopodv 6° auThv TNV TPOTEPUIOTNTA EiVOL OTL OL TOAELS
givar onpavtikol 6oL cuYKEVIpONG TANBLOUOY KAl dPACTNPLOTATOV TOV KATOVOAMDVOLY
vEPO KO OTOTEAOVV YWPIKEG HOVAdEG OTMOV pmopel vo eQapprooTel OMOTEAEOUATIKG i
oAtk ywa t0 vepd (Haughton and Hunter, 1994). EmaAéov dwabétovv 11dn droummikég kan
EMYEIPNUOTIKEG OOUEG MOV EMTPEMOUV TNV OLKOVOUIKY EQAPUOYN TEXVOAOYIOG Kot
OPYAVOTIK®OV HETPOV Yo TNV Slayeipion tov vePo.

Qg thpa, 1 VEPoddTMON TV TOAEWV £xEl avTipeTOMmIoTeL dEBvidg Héca amd pi LOVOUEPT)
TPooEyyon pe kbplo mpoosavatoloud oty mpooeopd vepov (Hengeveld and De Vocht,
1982). H mpooéyyion avty diver éupacn oty e£oopAAon emopKoUg TOCOTNTAG Kol
wovonomTikig mowdmtag. Epeaocn éxer Oobel, axdun, omg texvoroyieg yw TV
OTOTEAESUOTIKOTEPT Sravoun} TOV vEPOD Ko, To TPdoPata, yia v enetepyacio kot S140eom
TV amoBANTOV UETE TNV XPTIOT) TOV VEPOD.

T tedevtoicg Opwg dexoetieg, éxer appofnindel éviova o mpooavatoAoudg ovTdg g
TOMTIKNG Y1 TO VepO OTIg MOAel kabdg pakpoyxpdvia odnyel oe adééoda. Ilépa and o0
ovEaVOUEVO KOGTOG GTN UETAPOPG VEPOD ambd HOKPLVEG TEPLOXEG CLYXVE epeaviovTol
OLYKPOVOES MG TPOG TN ¥PNOT Tov vepov yua GAAEg dpacmpidTnteg OnwG M yewpyia, M
Boumyavia, 1 evépyewr kai 0 TovPopds. Avtd emBdAier ™mv avaykn ya dwetopeakd
GUVTOVIOUO.

TuykpoUoelg Ouwg eu@avifovioar Kol o OYEOM UE TOVG OTOXOVUG KOl ORUTACES NG
TPOoTAGiag Tov ELOKoy mepBairoviog. H avyypovn mOAN éxgl «OKOAOYIKO AmOTVTCUAN
TOV EKTEIVETOL OF Ml TOAD €vpvTEPT Mepoxn amd v aueon {ovn emppong . Avto
emPBAAAEL TV avayKn Y10, Lo OAOKATPOUEVT TPOGEYYIOT 6TN Sloxeipion Tov vepov.

Extd¢ OpOG amd TIG SLAQOPETIKEG TPOTEPAIOTNTEG Yid TN XPTION TOV VEPOD, YEVIKOTEPES
aAloyée OTIC avTIMYELG TG Kowvaviag adAd kot 6To gupiTepo Beouikd TAaico emPailovv



aAayég OTOV TPOTO AVTIHETMOTIONG TNG OLaYEIPIoNG TOV VEPOD GV TOAN. LTI GUYYPOVES
KOWMVIEG ouvveldnTomoteital 1 avdykn oAAayHS TOV TPOTUTWV AVATTVENG TPOS TNV
katevBuvon g aswpopiac. [Tapddinia, n Taykoouonoinon g owovouiag, N avEavouevn
avtoywvieTikoéTta, 1 avalimon vémv oxéoenv dMPociov kol W1wTkoy Topén exnpediovv
™mv opydvwon, TN Soiknon kat 1o oxedaoud otig TOAEL kot emxepfosls (Correia, 1998). H
dwyeipion Tov vepol oTadakd EVOWMUATAOVEL KOl EVPVTEPEG OKOVOUIKESC, KOWMVIKEG Kat
ePParrovTikég S1a0TAoEIS OAAL KOl EVOOUATOVETOL OE EVPUTEPEG BEMPNOELS TTOV APOPOHV
OTNV TOMTIKY] OLKOVOUIKNG Kl KOWVWVIKNG avamtuéng kot mepifaidoviikig Siayeipiong pag
neploync (Baumann et. al., 1997). Me tov tpémo avtdv 1 moArtikn ya 10 vepd oyetiletar dAo
Kol TEPLOTOTEPO HE Bépata mordTnTag (NG Kl OIKOVOUIKNG GVIOY®OVIOTIKOTITAG TG TOANG,
1pémov Lofg KAl TPOTOMWV KATAVAAMOTG, MOAEOSOUIKNG Opydvwong Kot avdmtuéng,
TEPPAALOVTIKNG TPOOTACiag Kul Stayeiplong g evpuTtepng Aekdvng anoppong. Lyetilerat
gmiong pe TNV 0pyAvwomn &véG OLOTAUATOS aOTKNG Oloikmomg (governance) Omov
ovpnepappdaverl xat to vepod.

Ov adhoyég avtég ot Bempnon Tov vePoy amattodv kat v ovolfmmon KoTdAAnAwmv
gpyodeiov mov Sigvpvivouv Tig duvartdmnteg daxeipiong Tov vepol. Mepikd and ta epyolsio
avtd eivar tEYVOAOYKG: H oUyxpovn texvohoyio EmMTPEMEL TNV OMOTEAECHOTIKN
TOPOKOAOVONON, TV  emomteia Kol TOV  EAEYXO0 TV VOPOCLOTNUATOV — HECH
QUTONOTOTONUEVMV  UETPNTIKOV GUGTNUATOV KOl CUOTNHATOV €AEYXOVL, MV  aKpifn
TPOCOUOIWON TNG AELTOVPYinG, CAAG Kal Vv vrooTpEn g ARYnG PEATIOTOV ANOPACEW®Y
oYeTIKG pe T Sraygipion Tov vépocvomudtev. Oumg 1o nedio avalRmong epyodeiwv avtod
10V TOTOV dev e€avTAgital otV TEXVOAOYiQ, 0AAG givar dlemotuoviko, dTov onpavtikd poro
£YOUV 01 KOVMVIKO-OLKOVOUIKEG EMOTAIES Kl Ol TEPIPAALOVTIKEG EMOTIUES.

Ta 8épata g onuepviic Huepidag emkevipdvovial kupimg atov «mdAo» TG XPAOTS VEPOD,
7OV, OMWG TPOaVaAPEPBNKE, AMOKTA ofpepa onuacia avtiotoymn, i iowe kot onpaviikdrepn
and tov oro TG Tpoopopdag vepov. O otdyog g Huepidag eivar n avadeitn dvo xopiwv
gpyodeiov drayeipiong g VOPEVTIKNG XPNONG TOL VEPOU OTIG TOAES: TN dayeipion twv
dappodv xar v dwayeipron mg {Rmong. To mpdro eivan éva Bépa xvpimg Texvoroyikd, evd
oo de0TEPO KVpLapyel N otkovopkn Sidotac).

O1 nopovoidoelg and tovg éAAnveg kat EEvoug ovvadélpovg agopodv téooepa Pacikd
EPWOTALAT O TTPOG TO. TOPATAVD epyodeia daygipiong:

o [loweg eivan o1 Baowkég apyéc;

e [lowx eivaun 1 S1BvAG epmelpia amd TV EQAPULOY] TOVG;

e [Ilog ovupdrirovv ot dayeipion Tov vepold otnv Abva;

e Ilowx givar to KOpLO EPTOSIQ, SVVOTOTNTEG KAl OENOTA TOATIKNG;

H nuepida opyavadnke pe mv agopum 6o epevvnuikdv épywv. To tphTto exkmoveitar and 1o
Metoopio [ToAvteyveio (Topéag Yodatkdv Ildpwv), apopd otov exovyxpovioud g
gmomteiog kot dayeipiong Tov VépPodoTikoy cvoTiuatog TG AbMvag, kat ypnuatodoteital
and 10 Kowotikd [Mhaico Ztapitng péow mg EYAAIL To dedtepo exmoviibnke amd To
[Mavemotiuio Avyaiov (Epyaompro Iepifoddoviikod Zyxedaopov) pe ypnpotodotnorn and
v Evponaiki Emtpomn kot avagépetar oty moATIKEG Prdoung xpiong Tov vepoy oE
UNTPOTOMTLKEG TTEPLOYEG. MEPIKE amd TA GLUTEPACUATA CVTAV TOV EPEVVTITIKOV £pymv Ba
TO.POVCIACTOVV GUVOTTIKG 0T0 dEVTEPO Kt Tpito népog g Huepidag, avriotorya.

EAmilovpe o€ pia emoikodountikn kot yoviun GOUPETOXH Kot cuiRTno.
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1 Abstract

With a relatively high rainfall, the UK is often regarded as water plentiful, but the high population
density ensures that the water availability per capita is no greater than many African countries.
Faced with this and the possibility of rising demands placing ever more stress on the water
environment, in the last five years demand management options have begun to be considered, for
economic and environmental reasons, as a means of ensuring that supply and demand are kept in
balance. The paper sets out the background to the water industry in the UK, how water is used
currently and future demand predictions. The conditions required for demand management,
institutional mechanisms, technical options and communication are then described with reference
to how they have been applied to the UK situation. Finally, the barriers to greater demand
management in the UK are discussed with possible solutions to address them.

2 Background and structure of the British Water Industry
2.1 Structure

The UK water industry is largely privatised and is comprised of the following utility systems,
serving 58.2 million people in total:

England and Wales: 24 water companies in private ownership
Scotland: 3 water authorities in public ownership
Northern Ireland: 4 water divisions in public ownership

The private water companies and the public water utilities are collectively represented by their
trade organisation, Water UK.

2.2 Regulation

Privatisation of the water industry took place in 1989, moving it away from public accountability
(although the degree of that accountability was questionable) making regulation necessary. The 24
water companies (10 water and sewerage, 14 water only) are regulated by the Office of Water
Services (the economic regulator) the Environment Agency (the environmental regulator) and the
Drinking Water Inspectorate (drinking water quality). The Secretaries of State for the Environment,
Transport and the Regions and for Wales have a wider role in developing policy and the legislative
framework, as depicted in Figure 1. The system is different in Northern Ireland and Scotland where
there is no significant economic regulation and the environmental regulation is provided by either
the Scottish Environmental Protection Agency (SEPA) and government departments.
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2.3 Rainfall and water availability

The UK is generally perceived as a wet country with an average annual rainfall of 1000mm. Recent

flooding throughout the UK has done little to dispel the notion that water is plentiful. However,

the

UK has a high population density (228/km?) which is compounded by a rainfall gradient from the
dry south east of England to the wetter highlands of the west and north, from Wales to Scotland

that runs in the opposite direction to increasing population density. The water availability of
England and Wales is compared with selected countries in figure 2.
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Figure 2 — Water availability (selected countries)

The figure for the UK masks significant regional variations. In the river Thames catchment

(including London) water availability is a mere 265m’/capita/year and demand can only currently

be met by significant indirect water re-use.

The situation is likely to get worse in future with economic expansion in the south east due to the
proximity of mainland Europe and climate change bringing warmer weather with declining rainfall.

In some areas of the UK, most notably the south east, there are significant areas of water stress
2



with well documented sites of environmental impact caused by historic over licensing of water
resources. Major investment programmes will take place to remedy over abstracted sites.

3. Water Use
3.1 At the point of abstraction
Understanding water use is a pre-requisite for demand management. The Environment Agency is

the abstraction licensing authority for England and Wales. Water abstracted (by volume) is as
shown in Figure 3.
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Public Water
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Figure 3 — Water abstraction (by volume)
3.2 The Public Water Supply

The public water supply, in total 15,058 Ml/day (England and Wales), can be further broken down
as follows:

_\
measured non Distribution
hhold losses
25% 16%
Water taken
unbilled 1%
unmeasured non Operational use
Whold 1% 1%
measured h/hold
7%
unmeasured
h/hold
49%
\ y

Figure 4 — Public Water Supply (by volume)
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Total leakage, which includes supply pipe losses, is 22% of the total. The largest component of
water use is the unmeasured supply to households. Payment to the water company is determined by
the rateable value of their property (local government tax base). Currently some 17% properties
(England and Wales) pay for water on the basis of volume.

3.3 Household Use

Water supplied to households can be further sub-divided into appliance usage as shown in Figure S.

4 )

Outside use Wash basin
Kitchen Sink 6% 8%

Dishwasher

Washing machine 4%

12%

Figure S — Household Use (by volume)

Although outdoor use (primarily garden watering) accounts for only 3% of total household use, it is
concentrated both in time (dry periods) and space (more common in dryer and affluent south), and
can be responsible for increasing average daily demand by as much as 50%.

3.4  Per capita consumption
Current average per capita consumption in the United Kingdom is 150 litres/head/day. This figure

has been relatively stable over the last few years, with only minor weather related fluctuations. This
compares well internationally, as shown in Figure 6.
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Figure 6 — Per capita consumption, selected countries.

4. Recent history

Following the privatisation of the water industry in 1989 many water companies relaxed their
efforts on leakage. Leakage for the water companies of England and Wales reached a peak in
1994/95 of 5112 Ml/day or 31% of distribution input (or ‘water into supply’). In 1995 a significant
drought occurred that resulted in 39% of the population being subjected to hosepipe bans.
Particular problems were experienced in Yorkshire where the use of 700 road tankers for a three
month period were required in order to maintain supplies. This drought, in addition to the one in
1988-92 that brought over abstracted rivers to public attention began to focus the industry, its
regulators and the public to the issue of balancing, supply and demand.

The first part of the decade saw a number of influential publications make a strong case for more
demand management, for both environmental and economic reasons.

Government — Using Water Wisely, 1992

Government - Water Conservation, Government Action 1995

The Council for the Protection of Rural England — Water for Life, 1994

The National Rivers Authority (predecessor body of the Environment Agency) — Water —
Nature’s Precious Resource, 1994

e The Office of Water Services — Paying for Growth, 1993

Following the 1995 drought the Government published ‘Water Resources and Supply: An Agenda
for Action’ which required the Environment Agency to revise its national and regional water
resources strategies in consultation with water companies and to be fully involved with water
companies’ new resource development plans. The Agency has pursued this by agreeing water
company water resources plans. In 1996 an additional duty was placed on water companies to
‘promote the efficient use of water by its customers’. Just three weeks after being elected in May
1997 the Labour Government produced a 10-point plan for a world class water industry, with eight
of the points directly addressing demand management issues:



—

Ofwat to set tough mandatory leakage targets.
2. All water companies expected to provide free leak detection and repair service to household
customers’ supply pipes.

3. Water companies to have a statutory duty to conserve water in their operations.

4. Water companies to carry out with vigour, imagination and enthusiasm their duty to
promote the efficient use of water by their customers.

5. Water companies to consider the role of the Environment task Force (a youth
unemployment initiative) in improving the efficiency of water use.

6. New water regulations will include significantly tighter requirements for water efficiency.

7. A Government review of the system of charging for water, including future use of rateable
value and metering policy.

8. Compensation for customers affected by drought related restrictions.

9. Companies to publish locally details of their performance in reducing leakage.

10. A review of the abstraction licensing system, with environmental protection.

New water regulations were introduced in 1999 (no.3), together with new legislation on water
metering (no.4). Household customers have the right to remain unmeasured in their existing home
except if they are using water with sprinkler systems, or if they are in an area classed as water
stressed. Household customers do however have a new right to have a meter fitted free of charge.
Water companies have been given a duty to conserve water in their operations (no.3) and a new
approach to abstraction licensing (no.10) were included in the draft Water bill of November 2000.
The Government succeeded in moving water demand management higher up the political agenda
where it has remained to date.

5. Current and forecast Water Demand and Supply

In 1998, the water companies submitted demand forecasts to Ofwat as part of their Asset

Management Plan 3 (AMP3) submission and to the Environment Agency as part of their Water

Resources Plan submission. Water company predictions were generally as follows:

e Continued decline in non-household water use

e Leakage declining until 2002/03 (economic level reached) and then stable

e Household water use rising at '2-1% per annum (although there is little evidence to support
such a trend from the last five years).

Population growth is very low at 0.1% per annum. Water companies belief that household demand

will rise is based on a declining occupancy rate and economic growth (GDP at 3% per annum). At

present the Public Water Supply Distribution Input for England and Wales is 15,057 Ml/day, the

lowest it has been since the 1970s primarily due to reduced leakage.

Recent work demand analysis work by Ofwat and demand forecasting by the Environment Agency
(modelling the reduced water use of new appliances) cast doubt on the assumption that household
demand will continue to rise. And even if such growth assumptions were correct demand
management could reasonably be applied to produce no growth forecasts.

6. Institutional mechanisms for demand management
6.1  Government policy and legislation

The Government began to show interest in water conservation following the drought of 1988-92
with the publication of ‘Using Water Wisely’ in 1992, a consultation paper that considered the
options for managing water demand. This was followed with ‘Water Conservation; Government
Action’ in 1996, setting out Government policy following the consultation. The Government
became involved in the drought of 1995 when doubts arose about the ability of Yorkshire Water to
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supply their customers. The Environment Act of 1995 amended the Water Industry Act of 1991 by
giving the water companies a new duty to promote the efficient use of water by their customers.
Following the drought of 1995, the Government published ‘Water Resources and Supply: An
Agenda for Action’ in 1996 setting out the roles and responsibilities of the organisations involved
in an attempt to ensure that the drought responses of 1995 were not repeated.

The Labour Government has taken a keen interest in Water Resources matters, as evidenced by the
Ten Point Plan (see 4) and the civil servants (government employees) adopting a more ‘hands on’
approach. In addition to leakage targets, new water metering legislation has been passed and new
water regulations introduced. In addition the review of the abstraction licensing system will allow
the Environment Agency to assess the sustainable level of abstraction for river catchments, and
revoke all or parts of abstraction licences without compensation where the sustainable abstraction
level has been exceeded and/or where water is being used inefficiently.

The Water Resources Act of 1991 places a duty on the Environment Agency to conserve, augment
and redistribute water resources and to secure their proper use.

The Government also has a sustainable development strategy with four objectives to be met
simultaneously:

e social progress that recognises the needs of everyone;

o effective protection of the environment;

e prudent use of natural resources;

e maintenance of high and stable levels of economic growth and employment.

6.2 Local Government

Local government agencies (local authorities) are responsible for long term strategic planning in
both urban and rural areas. Many of these agencies are beginning to incorporate water policies, in
particular water conservation in an attempt to mitigate the effects of over abstraction or postpone
the need for new large reservoirs. At present developments can not be refused on the grounds of
lack of water resources alone as it is assumed that the water company, with a duty to supply will
provide a water supply, with pumping over long distances if necessary. However, Local
Government structure plans are developed and monitored through a process of consultation and
“examination in public” which provide good opportunities for raising water policy issues. Many
local government planning authorities are beginning to influence housebuilders to install water
efficient appliances, to higher standards than those mandated by the water regulations (ref.)

In addition most local authorities have Local Agenda 21 Officers whose role is to develop local
sustainable development policies which generally include water use and conservation.

6.3  Economic regulation

Ofwat’s duties are to ensure that:

e Water and sewerage functions are properly carried out through England and Wales

o That water companies are able (in particular, by securing reasonable returns on their capital) to

finance the proper carrying out of these functions.

Ofwat’s role has been important in the consideration of demand management as a means of
balancing supply and demand:

e A five-year price setting process determines the water prices that companies can charge
customers. This is arrived at by consideration of the water companies Asset Management Plans,
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of which supply-demand balance is a component. As the best value for customers is being
sought, the Director General of Water Services will need to be convinced that any proposed
resource developments are less expensive than demand management approaches.

e Ofwat set leakage targets and monitor water company performance against them. This is
published annually in ‘Report on Leakage and Water Efficiency’.

e Ofwat have set out expectations that water companies should adopt metering as a method of
charging although current policy is for companies to manage the rate of installations so as not
to increase prices dramatically for the unmetered customers.

6.4  Environmental regulation

The Environment Agency (‘the Agency’), as the abstraction licensing authority can refuse licence
applications on the basis of inefficient use and will be able to revoke all or part of licences as it
implements its Catchment Abstraction Management Strategies. The Agency also requires water
companies to submit Water Resources Plans every five years that have to be agreed with the
Agency. The Agency also monitors annually water company outturn data against the original plan.
Early in 2001 the Agency will be publishing its National and Regional Water Resources Strategies,
which is intended to set the framework for water resources decision-making for the next twenty-
five years.

The Agency established a National Water Demand Management Centre in 1993 as a focus for
expertise in water demand management matters, with a mission statement to ensure the acceptance
of water conservation throughout society. The Centre has been very proactive and succeeded in
ensuring that demand management is high on the water resources agenda.

6.5 Collaborative research

Significant water demand management research has been undertaken over the last five years and
much of it collaborative. The strength of collaborative research has been the organisational ‘buy-in’
which has helped implementation.

The Environment Agency and UK Water Industry Research (UKWIR, representing the water
companies) have worked together on the following projects:

Demand Forecasting methodology, 1995

The Economics of Demand Management, 1996

Towards an Environmentally Effective and Socially Acceptable Metering Strategy, 1998
Evaluating the Impacts of Restrictions on Customer Demand, 1998

The first two projects have produced agreed frameworks that have been used as the basis for water
resources planning. Disagreements may still occur about the numbers used but not over the
approach.

Two important current projects as follows:

o Determining an approach to leakage target setting for the water companies of England and
Wales, 2000-01. Government, Ofwat and the Environment Agency are funding this project.

¢ Quantification of Savings, Costs and Benefits of Water Efficiency, 2000-02, funded and
managed by UKWIR.



In the leakage project it is the regulators that are funding and steering the project but the water
industry has the opportunity to contribute via seminars. The water industry and regulatory roles are
reversed in the water efficiency project. So while these projects are not truly collaborative, for valid
reasons, neither are they progressing in isolation.

1. Technical options for demand management
7.1 Leakage control
7.1.1 Measurement

Unaccounted for Water (UFW) is typically calculated from the residual of the water balance,
where:

UFW = Water into Supply — (Household use + Non-household use + Operational use + Illegal use).

Assuming that the meters are all accurately calibrated so that the UFW figure is correct, this will
suffice for annual reporting purposes but will be of little use operationally. If the UFW is high, how
does the water utility know where to go to look for the leakage? Nearly all the water companies of
England and Wales have installed District meters to monitor leakage (see 7.1.2).

7.1.2 Find and Fix

From privatisation to 1994/95 in most water companies leakage rose as they sought to reduce
manpower. Despite this most companies, had by this time, sectorised their network into ‘District
Meter Areas’ (DMAs). A DMA typically consists of 1000-3000 properties where the flow is
monitored by a district meter. Logging technology allows the night flow to be recorded, when
household use is low. This night flow, after allowances have been made for night use (household
and non-household) represents the leakage from that part of the network. By monitoring and
regularly reading their DMAs a water company can direct its leakage inspectors to the DMAs with
the highest leakage. Some water companies now have their district meters on telemetry that allows
them to access the data on a daily basis. '

Having determined in which DMA the leakage resides the next step is to send in the leakage
inspectors using a combination of listening sticks and leak noise correlators to locate the leak so
that it can then be repaired. Advances in knowledge in the UK has meant that the excess leakage
(over and above a ‘background level’) can be converted into a number of ‘equivalent service pipe
bursts’ so the inspectors know what they are looking for.

More effort on the monitoring and significantly more effort on locating and repairing the leaks
have been responsible for the 35% fall in leakage over the last five years.

Recent developments include acoustic noise loggers placed strategically on the network listening
for the sound of a leak. A patroller unit, housed in a vehicle receives signals from the logger that
indicates a leak exists. Large parts of the network can be covered by simply driving around the
network. Such developments are likely to reduce the costs of leakage control making it more
economic to operate at increasingly lower levels of leakage.

7.1.3 Pressure management

It has been well established that pressure reduction reduces leakage by reducing the flow of leaking -
water from existing cracks and holes in the pipes. There is now also mounting evidence that it also
reduces burst frequency so pressure management schemes can significantly reduce leakage levels.
The use of flow modulated valves, which vary outlet pressure to ensure that service standards are
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maintained allow greater reduction at night when system pressures are typically higher. Many
water companies have significant pressure management programmes that typically have payback
periods (operational costs only) of less than three years.

7.1.4 Mains replacement

The longer-term solution to leakage is clearly mains replacement, however it is very expensive.
The water companies are renewing their networks at the rate of 1.5% /year. Options open to the
water companies are as follows:

o Selective mains replacement — for mains with high burst rates

e Where mains need to be refurbished to meet the requirements of the EU Drinking Water
Directive, some companies are providing structural replacement rather than non-structural re-
lining.

7.2  Metering

Currently 17% of households in England and Wales are metered with the householder paying by
volume. (Scotland and Northern Ireland have hardly any metered households). Compulsory
metering of households is prohibited (except in certain circumstances), but metering is allowed
under the following circumstances:

e Free option scheme — water companies must provide a free meter to any customer that wants
one. The customer has a ‘right to revert’ up to one year after the installation.

o New homes — metering is the normal charging method.

o Households that use water for ‘non-essential’ purposes, e.g garden sprinkler

o Water stressed areas — a water company can appeal to the Secretary of State for designation, if
granted the company can then meter all households compulsorily.

e At change of occupancy (since customers only have a right to remain unmeasured in their
present home).

The difference in metered households across the water companies is largely due to the varying
degree with which the above policies are pursued.

Data in the public domain are limited that demonstrate the effect on demand of moving from
unmeasured to measured charging. The National Metering Trials (1988-92) concluded that the
introduction of a volumetric charge reduced average demand by 10% and peaks by 30%. In the
recent price setting process Ofwat assumed a 5% reduction in demand by meter optants (those
electing to be metered, rather than it being imposed). Very little is known about the price
elasticities of different tariffs (e.g. rising block, seasonal). Although there was some
experimentation in the National Metering Trials the results were inconclusive.

7.3 Water Regulations

Limiting the water use of new appliances can make significant contributions to demand
management in the longer term as people change their appliances. This has been successful in the
USA where the 1992 Energy Act set maximum use standards for toilets (6 litres), taps and showers
(both 9-litres/minute maximum flow). Due the UK not having a history of water-wasting fixtures
the new Water Supply (Water Fittings) Regulations of 1999 will not have such a dramatic effect.
The new Regulations are shown in Table 1, and compared to the previous water byelaws. The
Water Regulations are the responsibility of Government.
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Appliance Water Byelaws, pre 1999 New Water Regulations
Toilets 7.5 litre single flush 6 litre and re-introduction of dual flush
Clothes washers 180 litres/cycle 120 litres/cycle
Dish washers 7 litres/place setting 4.5 litres/place setting
Showers None None

Table 1. Appliances and Water Regulations

Only with toilets has significant progress been made, by reducing the single flush volume and
allowing the re-introduction of dual flush toilets. Whilst the water use of clothes washers and
dishwashers has declined pressure to harmonise with the rest of Europe has resulted in adopting a
standard which very few machines would fail. Power showers that deliver flowrates of 40-50
litres/minute can be purchased in the UK and are growing in popularity. No regulation exists
because of the perceived problems of enforcement.

There is a growing expectation that environmentally aware housebuilders will equip new homes
with far more efficient fixtures than prescribed by the regulations: hence the regulations will be
seen to set a minimum standard only.

7.4  Water Efficiency

In 1996, in furtherance of their new water efficiency duty, Ofwat required water companies, to
prepare Water Efficiency Plans. On an annual basis the water companies report to Ofwat on their
water efficiency activity and a summary is included in Ofwat’s ‘Report on Leakage and Water
Efficiency’, which includes Table 2. It is clear from the table that the principal activities are the
issuing of cistern devices (which reduce the toilet flush by displacing a volume of water) and self-
audit packs (which enable the householder to better understand their water use and the scope for
savings). Both of these activities are low cost in that they can be mailed out to the customer. Little
is known however, about their effectiveness in saving water. At present lack of data on water
efficiency options results in water companies not seriously considering such options in their water
resources planning. A series of demonstration projects need to take place with robust assessments
of costs and water saved such that such options can then be chosen with confidence in water
resources planning. This is beginning to happen albeit slowly. Concern remains that water
companies are motivated by carrying out the minimum level of activity that will satisfy Ofwat
rather than a genuine desire to save water. Gathering robust data and making them widely available
remains a considerable challenge for the water industry.



1996-97 | 1997-98 1998-99 1999-00 Total
Supply pipe repairs
Total repaired 36500 76240 77024 73586 226850
Free 19128 67199 67707 62693 197599
Charged 17372 9041 9317 10893 29251
Total replaced 1126 9366 11643 12766 33775
Free 0 3248 5393 6311 14952
Charged 1126 6118 6250 6455 18823
Cistern devices
Number distributed 366297 | 2770715 | 1419987 | 1417388 | 5608090
Installed by company n/c n/c n/c 4743
Other devices
Water butts issued 16100 36034 79038 98122 229294
Spray guns issued 0 12000 5600 6123 23723
Household water audits
Carried out by company 865 12467 14120 11739 39191
Self audit packs issued 1000 | 1251860 | 2009486 | 1551809 | 4814155
Non-household audits
Carried out by company 1094 5479 10276 8764 25613
Self audit packs issued n/c n/c n/c 28463
Water regulations inspections n/c n/c n/c 17671

(n/c=not collected)

Table 2 Water Industry progress in promoting the efficient use of water 1996-2000

The author believes that the following options are promising for the UK and merit further
investigation:

Household water audits

Industrial, Commercial and Institutional Water Audits
Converting existing single flush toilets to dual flush operation
Fitting controllers to urinals (or waterless retrofit)

Appliance exchange programmes (clothes and dish washers)
Rainwater harvesting for new properties

8 Public Awareness Programmes/ Communication

Even with the best technological solutions possible it is generally recognised that for success in
managing water demand it is vital to obtain the support of the general public. This is difficult for
water utilities in the UK that have traditionally not had a close relationship with their customers.
Privatisation of the industry has made the public suspicious of water company motives and less
accepting of their failings.

In 1996 one water company stated:
We are keen to encourage the voluntary adoption by customers of more efficient washing

machines, low flush WC's and other water saving devices. But a more pro-active approach, as is
adopted in parts of America, is probably too intrusive for our customers.



However, slowly it appears that the culture is changing as indicated by a more recent
pronouncement:

Customers are asking us to help them to save water, and this is a challenge for us, the water
industry is not used to dealing with people’s behavioural changes.

The water companies are issuing public summaries of their water efficiency plans and
communicating the importance of saving water with billing information. In addition many carry out
the following activities:

Mobile visitor centres

Water saving plays in schools

High profile sales of rainwater butts
Developing curricula material for schools
Self audit packs for households
Gardening leaflets

Web based information

The challenge is to move water conservation away from being a drought response mechanism to
one that is geared towards the longer term. It is not easy to convey a message of ‘saving water’
when the country is suffering severe flooding (as it did in November 2000).

Communication strategies are not the sole preserve of water companies. The Government’s ‘Are
You Doing Your Bit?’ campaign using high profile celebrities through all media channels has
included the issue of water use. The Non Governmental Organisations such as RSPB and CPRE
also communicate the need to conserve water for the sake of the environment. The Environment
Agency has its own water conservation communication strategy that consists of the following
components:

Agriculture

White Goods staff

Environment Agency staff toolkit
Formal Education

Industry, Commerce and Institutions
General Awareness

Each component includes detailed objectives, the campaign method and an assessment of the
resources required. The Environment Agency has recently consulted on its national and regional
water resources strategies, but in truth this consultation has been fairly limited; in future more
concentrated effort ensuring wider consultation is required.

9  Privatisation — a help or a hindrance to demand management?

England and Wales is unique in that the water utilities and their assets all passed into private
ownership in 1989. This could not proceed without the creation of regulators to ensure that the
interests of the public and the environment are protected. At present any competition between
water companies has been of a comparative nature, i.e. comparing leakage rates, levels of service
etc. Further competition is currently underway whereby different suppliers will be able to use a
shared network, known as ‘common carriage’. This may result in more water efficiency if the
supplier offers water efficiency services as a means of keeping customers, or it could mean less as
prices are driven down in a competitive water market.

13



Table 3 shows the author’s opinion on how privatisation has helped and hindered attempts to better
manage water demand.

Helped Hindered
e Strong regulatory environment e Lack of regulatory incentive to manage
e Better accountability/division of roles demand
between regulator and regulated e Short term narrow financial thinking
e Transparency of information (e.g. leakage | ¢ Public antagonism towards companies
rates) ¢ Remoteness from customers,
e Comparative competition (levels of geographically and politically
service etc.)

Table 3 Privatisation and demand management

[t is the author’s contention that although the statements in the ‘helped’ column are a by-product of
the privatised regime, they do not necessarily require such a regime.

10

Barriers to progress

The following are the barriers to progress for greater water demand management in the UK.

11.

Lack of household metering — the price mechanism will be important to ensure the public think
about how they use water. Although metering penetration is increasing water companies need
to ensure that they target high using customers where existing legislation allows this (e.g.
garden waterers).

Water price too low — Water currently costs around 2 Euros/m’ for water and wastewater. At
the last price review (1999) the price fell for the majority of companies and only marginal
increases are predicted over the next five years. This sends entirely the wrong signal about the
need to preserve a scarce natural resource.

Risk — Water companies regard demand management as risky: will the option save water? is it
sustainable?

Culture - both within the water companies where the preference is still for the large resource
solution and the involvement in the public over decisions about how water should be supplied
to the local community, where there is no tradition of such involvement.

Regulatory regime - There is uncertainty over whether demand management options will be
allowed for in price limits. This uncertainty results in water companies choosing new resource
options to maintain their supply-demand balance, where they are guaranteed a rate of return on
their investment.

Perception of UK as ‘water plentiful’ — There is a need to get the message across to the public
that whilst the UK does have a high rainfall it is not abundant in freshwater supplies, due to its
high population density. Getting this message across as well as greater flooding also being
likely represents a challenge for water companies, regulators and NGO’s alike.

Suggested UK Solutions

Water companies to continue to reduce leakage until a level that is acceptable to the public is
reached. (This could either be an economic level where the public accept the arguments, or a
level that is below the economic level). This will help restore confidence in the water

14



companies and the public would be more likely to be favourable of further attempts to manage
demand.

An accelerated metering programme by water companies exploiting all opportunities to install
meters (e.g. at change of occupancy) or a change in legislation allowing compulsory metering.
Metering could be allied to offers of, or rebates on the purchase of, water efficient fixtures. It is
imperative that early consideration be given to water conservation tariffs.

The regulatory regime, at the very least has to treat demand management and resource
development options equally as solutions to supply-demand imbalances. This may be the case
at present but it has not been clearly communicated. Consideration could be given to
incentivising demand management making it more favourable than resource development.

The UK needs to initiate and embrace a culture change towards more public involvement in the
process. The public need to understand the need to conserve water. Such an awareness
programme requires central and local government, water companies, regulators, NGO’s all
working together to deliver consistent messages.

Water companies and others need to undertake and co-ordinate trials of water efficiency
programmes and appliances, so that when water companies and the Environment Agency select
demand management options for the supply-demand balance these selections can be made with
confidence.

Planning legislation is required to ensure that in areas of water scarcity the only houses that will
be allowed to be built will be the ones that contain appliances that meet strict water efficiency
criteria.

The views expressed in this paper are those of the author and
not necessarily those of the Environment Agency.
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DISTINCTIVE ECONOMIC FEATURES OF WATER

Water is expensive to transport relative to its value.

Compared to electricity, wateris cheap to store but
expensive to transmit.

Water supply is exceptionally capital-intensive
compared to not only manufacturing but also other utilities.

Annual investment in fixed assets in the US water and
wastewater industry amounts to about 43% of gross annual
revenues; after water, the other most capital-intensive
industries are communications (SIC 48) and electric services
(SIC 491), in which annual investment averages 18% and 16%
of gross annual revenues, respectively.

In addition, capital in the water industry is very long-
lived -- the physical capital associated with surface water
storage and conveyance can have an economic life of 50 or
100 years, much longer than the economic life of capital in
manufacturing or other utility industries.

The consequence:
(1) Mistakes can last for a long time.

(2) The capital intensity strengthens the case for
integrated water resources planning and management.



WATER RESOURCES MANAGEMENT IN THE US

(I) Surface water is collectively supplied.

Groundwater is largely self-supplied by individual users.

Reasons for this difference:
The economics are different:

Storage and conveyance are public goods

Significant economies of scale for surface water; far less for
groundwater

Unusual capital intensity for surface water; far less for
groundwater
The property rights are different:

The use of groundwater belongs to overlying land-owner

Little government control over groundwater extraction



(I) With surface water supply, unlike groundWater, a
multiplicity of agencies may be involved in the supply

In Southern California, for example:
Los Angeles Dept Water & Power (LADWP) - city retailer
Metropolitan Water District (MWD) — regional wholesaler
State Water Project (SWP) — statewide wholesaler

Los Angeles County Sanitation Dept (LACSD) - sewage

The consequences:

- There are many different prices of water

Price at point of abstraction

SWP wholesale price

MWD wholesale price

LADWP retail price water

The bill that LADWP sends out also includes the
LACSD retail sewer charge

- No one agency controls all of them.

- Sewage & water supply are generally uncoordinated
with respect to planning and management.



MAJOR WATER PROJECTS IN CALIFORNIA




(IIT) No government agency - federal or state — asserts
effective economic ownership over the abstraction of surface
water.

This is treated as a free good; there is no scarcity charge for
the abstraction of surface water or groundwater

Water users pay for the plumbing - the costs of abstraction,
storage and conveyance — but not for the resource per se.

Consequently water prices throughout the US reflect
plumbing costs but not the real scarcity of the resource.

Retail prices for urban water supply tend to be higher on the
east coast than in the west. This does not reflect relative scarcity —
the east is humid, the west arid and water-scarce. Instead, it reflects
the plumbing costs. The cities in the east are older and have an aging
infrastructure with more leakage and higher costs for maintenance
and repair.



CHARGES FOR WATER IN CALIFORNIA ($/m°)

Agricultural Urban
Users Users
Price at point of |
abstraction 0 0
Wholesale price 0.004 - 0.016 0.081 - 0.223
Retail Price 0.012 - 0.065 0.405 - 0.57

Note: The reason why agricultural water prices are lower is not the
federal government’s subsidy of water from the Central valley project.
This is heavily subsidized, but It represents only about 15% of the
total agricultural use of water in California.

The other agricultural water is still cheap because
- these are old abstraction systems, which have long been paid off

- agricultural water unlike urban water, involves gravity-flow rather
than pressurized distribution

- agricultural water, unlike urban water, requires no treatment.
In effect, agricultural water is a different commodity than urban water,

with lesser plumbing costs. This is the main reason for the price
disparity.



(IV) The water supply industry is mainly public, not investor
owned — much more so than electricity or any other utility.

Only about 14% of the US population is served by investor-
owned water utilities; in California, the figure is closer to 5%

But note that the water industry in the US was not always this
way. Around the turn of the last century, much of the urban water
industry in the US was private; private capital financed much of the
expansion in water supply infrastructure in the late C19.

However, there was a substantial conversion to public
ownership at the time of the Progressive Era in the early C20.

Why did this occur? I conjecture that it was not due to the
capital intensity per se but rather to

(1) the greater ease of financing long-lived, capital intensive new
investment through public ownership and government bonds;

(2) the desire for greater public control over the growth of the
network.



(V) The consequences of public ownership of the urban
water industry:

1) There is no formal economic regulation of water.

In US, energy industry is mainly private (investor-owned) and
therefore subject to economic regulation from state Public
Utility Commissions.

By contrast, the water industry is mainly public and has no
economic regulation; even the investor-owned water sector
receives only limited economic oversight.

2) The main form of regulation over water focuses on
public health.

3) There is often political pressure from local government
to avoid raising prices for local users.



(VI) The US water industry today is like the electricity
industry pre-1970 — complacent, fairly inefficient, and facing
supply problems.

Following the energy crisis of the 1970's, the federal and state
governments created a regulatory apparatus to promote efficiency
in energy planning and management , including improved cost
estimation, demand forecasting, and marginal cost pricing.

There is nothing comparable for water — even for investor-
owned water companies.



(VII) Public ownership and the tendency for pressure from
local politicians to avoid increases in retail price has had
some impact — on the East Coast, at least — on the quality
and size of water utility staff.

In some cases, the wages offered are uncompetitive and staff

positions go unfilled.

Privatization is not yet a significant issue/threat for the US
water industry.

Perhaps it may become so when cities face the need to finance a
major renovation or expansion of their water supply infrastructure.



(VIII) The major impetus for change has come from outside
the urban water industry.

During 1972-1990, there was a major federal government
program to subsidize the sewage treatment plant construction.
A lack of dilution capacity to assimilate the discharge of treated
sewage effluent in inland waterways triggered the federal

government’s imposition of water conservation programs in Denver
and Phoenix in 1980's.

The 1985 Clean Drinking Water Act is now requiring cities to
upgrade their treatment/filtration of drinking water supplies, often a
great expense (but without subsidies lies those for sewage treatment
plant construction)

During the 1980's the electric and gas utilities have been active
in promoting water conservation in dish and clothes washing
appliances.

Drought has been something of a stimulus to change in the
water industry, but not necessarily a lasting one (swift return to
normalcy after the drought ends)



SOURCES OF CHANGE IN URBAN
WATER MANAGEMENT IN CALIFORNIA

1980 Legislature enacts new State Plumbing Code promoting
low-flush toilets and showers

1987 State Water Resources Control Board (SWRCB) initiates
review of water use and allocation in California

1988 (Nov) SWRCB issues Staff Report

1989 (Jan) SWRCB withdraws Staff Report. Negotiations begin
between urban water agencies and environmental
groups

1990 Drought in California. 10% voluntary reduction in urban
water use requested in Southern California

1991 (Feb) Southern California imposes mandatory 15%
conservation.

(Dec) Memorandum of Understanding (MOU) on Urban
Water Conservation signed by 120 urban water agencies,
environmental groups and other interested groups. Urban
water agencies commit to Urban Best Management
Practices (BMPs), subject to the condition that these are
cost-effective for the individual water agency.

California Urban Water Conservation Council (CUWCC)
formed to monitor implementation of the BMPs and to

supervise the eventual translation of Potential BMPs to
BMP status.

1992 Legislature enacts new State Plumbing Code promoting
ultra-low-flush toilets and showers



1992 (Aug) Mandatory conservation ended

1996 Memorandum of Understanding on Agricultural Water
Conservation signed

1997 CUWCC revises urban BMPS
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TABLE 2: POTENTIAL BEST MANAGEMENT PRACTICES

RATE STRUCTURES AND OTHER ECONOMIC INCENTIVES AND DISINCEN-
TIVES TO ENCOURAGE WATER CONSERVATION.

EFFICIENCY STANDARDS FOR WATER USING APPLIANCES AND IRRIGATION
DEVICES.

REPLACEMENT OF EXISTING WATER USING APPLIANCES (EXCEPT TOILETS
AND SHOWERHEADS WHOSE REPLACEMENTS ARE INCORPORATED AS
BEST MANAGEMENT PRACTICES) AND IRRIGATION DEVICES
RETROFIT OF EXISTING CAR WASHES.

GRAYWATER USE.

DISTRIBUTION SYSTEM PRESSURE REGULATION.

WATER SUPPLIER BILLING RECORDS BROKEN DOWN BY CUSTOMER CLASS
(E.G., RESIDENTIAL, COMMERCIAL, INDUSTRIAL).

SWIMMING POOL AND SPA CONSERVATION INCLUDING COVERS TO REDUCE
EVAPORATION.

RESTRICTIONS OR PROHIBITIONS ON DEVICES THAT USE EVAPORATION
TO COOL EXTERIOR SPACES.

POINT-OF-USE WATER HEATERS, RECIRCULATING HOT WATER SYSTEMS
AND HOT WATER PIPE INSULATION.

EFFICIENCY STANDARDS FOR NEW INDUSTRIAL AND COMMERCIAL
PROCESSES.



My personal assessment:

Urban MOU has had a small but positive impact,
mainly on smaller utilities, not on the ones since the
MOU’s were selected so that these utilities already
were in compliance at the time of the signing.

The Plumbing Codes have had a significant impact

1/3 of all homes affected by now

10% reduction in overall water use in these homes
The CUWCC apparatus started as self-regulation
because that is what the Governor wanted.
But, still it is a good process and has promise.

It needs to be bolder with BMPs targeted at
new development.



BACKGROUND ON WATER USE IN CALIFORNIA

URBAN WATER USE 8.8 million AF/yr
(10,855 Hm?)

AGRICULTURAL WATER USE 33.8 million AF/yr
(41,692 Hm®)

TOTAL WATER USE 42.6 million AF/yr
(52,546 Hm’)

Average urban water use: 210 gallons/capita/day
795 liters/capita/day

Average agricultural use: 3.6 AF/acre
0.44 ha-m

Between 1980 and 1995, urban water use rose by about 1.8
million AF/yr, a 26 % increase.

Between 1980 and 1995, agricultural water use fell by about 1.2
million AF/y, a 3.4% decrease.

During the 1990-1992 drought, urban water use fell by about
19% statewide.



PER CAPITA URBAN WATER USE - ALL URBAN USES

gallons liters

per capita/per day
UNITED STATES 188 712
DENVER 228 863
PHOENIX 244 923
SALT LAKE CITY 240 908
TUCSON 168 636
CALIFORNIA 210 795

SAN FRANCISCO BAY AREA 190 = 719
SACRAMENTO VALLEY 298 1128
MWD SERVICE AREA 195 738

PALM SPRINGS AREA 596 2255



PER CAPITA WATER USE IN MWD SERVICE AREA

WATER USE PERCENTAGE
SECTOR (liters per capita per day) BREAKDOWN
RESIDENTIAL 492
COMMERCIAL & 125
INSTITUTIONAL
INDUSTRIAL 42
PUBLIC USES 26
FIRE-FIGHTING, LINE 19
CLEANING, OTHER
METER ERROR & SYSTEM 34
LOSSES
TOTAL 738

(Under Normal Weather")

‘Annual rainfall of 35 cm, and mean annual temperature of 18 C.

66.7%

16.9%

5.6%
3.6%
2.6%

4.6%
100.0%



BREAKDOWN OF WATER USE IN SINGLE-AND MULTI FAMILY
RESIDENCES IN MWD SERVICE AREA

WATER USE

(liters per capita per day)

USE CATEGORY  SINGLE-FAMILY

INDOOR:

Toilets 114

Showers/bath 102

Washing clothes 79

Cooking/cleaning 49

Dishwashing 23
Subtotal 367

OUTDOOR:

Landscape irrigation, 174

gardening

Cooling

Swimming pool, car wash, 26
and other outdoor uses
Subtotal 200

TOTAL 567

MULTI-FAMILY

114
95
64
49
15

337

68

80

417



TRENDS IN URBAN WATER USE IN CALIFORNIA

- Since 1975, industrial use has fallen greatly, due to
pollution control.

- Commercial use has expanded greatly, but is not well
understood

- Outdoor use is a great source of variability in residential
use; while indoor use is generally 70-110 gpcd, outdoor can
range from 30 to 100 gpcd

- Some portion of commercial use is also outdoor use.

- Between residential, commercial and public uses, outdoor
use could account for over 50% of total urban use in
Southern California

- Most existing information on residential focuses on indoor
use, especially toilets and showers. Tends to ignore other
appliances — clothes washing, dishwashers, bath



FORECASTING URBAN DEMAND

- Forecast population to be served
by location, single- vs multi-family, etc

- Forecast urban water use per capita
Both forecast components have been problematic!
Two approaches used for forecasting per capita use:

- Engineering approach
Use engineering estimates of appliance end use combined
with estimates of reduction in use due to conservation measures

- Econometric approach

Using aggregate (usually cross-section) data on urban
(sometimes residential) demand, fit demand as a function of price
and income (or home value).

Both approaches have some flaws.

- Neither forecasts well calibrated in practice to data on actual
water use, especially actual end use.

- Engineering approach focuses on capacity of appliances not
on the behavioral component of appliance usage

- Econometric approach relies on cross-section, not time-series;
aggregate, not household level, data; very limited set of variables.

- Neither approach can account for the immense variation in
water use over time and space, and across individuals.



There is a large variation in per capita urban water use over
time and over space that is not adequately explained by the
existing literature,

For example, per capita residential use in Los Angeles mand
san Francisco rose by about 30% over the period 1940-1990,
although price probably fell only slightly in real terms.

There is also tremendous variation in urban water use between
the United States and other countries. Price, income and climate
explain some of these differences — but I think not all.

It is not known whether the cross-national differences in water
use were equally large, say, 30 or S0 years ago
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PER CAPITA URBAN WATER USE - ALL URBAN USES

gallons liters

per capita/per day
UNITED STATES 188 712
JAPAN 114 431
SPAIN 102 386
ITALY 100 379
FRANCE 84 318
UK 73 276
NORWAY 71 268
ISRAEL 52 197

GERMANY 50 189



Current planning in California assumes that urban water
use has peaked and will start to decline due to the changes in
plumbing codes, the BMPs, price increase, and other
conservation measures.

This may be wishful thinking

While the average total urban water use in California is about
210 gpcd, the incremental urban use during the 1980's was
about 255 gpcd, causing the overall average to rise.

There evidently have been offsetting changes in some
components of residential use that weren’t anticipated.

While the 1990-1992 drought did significantly depress water
use, and this effect has lingered, it is hard to see a measurable
net reduction in urban water use attributable to conservation
measures introduced since 1980.

What factors account for the increased water use associated
with new urban development?

New development is in interior, hotter areas

New development involves larger lots

New development involves more appliances

Upward creep in appliance water capacity (eg baths)

Change in appliance usage patterns



The variables used in the econometric models — price
and income — do not adequately account for the observed
changes in per capita water use.

Changes in lifestyle, changes in housing and landscape
style, changes in appliance design are also involved.

These are not uncorrelated with income, but I would regard
them as independent forces. In California, at least,
household income per se is likely to be a poor proxy for these
demographic and lifestyle variables that drive water use.



HETEROGENEITY IN INDIVIDUAL BEHAVIOR

Whenever one obtains access to individual water usre
data, the most striking feature is an astonishing degree of
heterogeneity in behavior at the individual level.

Heterogeneity in behavior is a basic fact of life — for
industrial and agricultural as well as residential water use.

Examples:

Water usage by single-family residential accounts in Los
Angeles varies from 50 to 5,000 gallons/account/day

In 1990 there was a survey of 2,000 residential water users in
Southern California which estimated efficient outdoor
irrigation for their yards; a similar study was conducted for
1000 Phoenix households. These studies found both substantial
overwatering (up to 600% of required) and substantial
underwatering. In aggregate, overwatering predominates.

The studies found also that most households had a totally
inaccurate idea of how much water they were using , both in
total and for specific end.



ACCOUNT
USAGE
(liters/day)

0- 284
284 - 568
568 - 757
757 — 946
946 - 1135
1135 - 1325
1325 - 1514
1514 - 1703
1703 - 1893
1893 - 2082
2082 - 2271
2271 - 2460
2460 - 2650
2650 - 3028
3028 — 3406
3406 — 3785
3785 - 4163
4163 - 4542
4542 - 4920
4920 - 5300
5300 - 5678
5678 — 6624
6624 - 7570
7570 - 9463
>9463

TOTAL

# OF
ACCOUNTS

13,381
31,041
32,740
39,100
41,172
39,832
35,474
30,251
25,102
20,422
16,406
13,239
10,803
15,475
10,308
7,341
5,178
3,661
2,708
2,098
1,614
2,477
1,319
1,296
1,086

403,524

AVERAGE WATER USE IN 1988 BY LADWP RESIDENTIAL ACCOUNTS

CUMULATIVE CUMULATIVE
PERCENT OF PERCENT OF

ACCOUNTS

3.3
11.0
19.1
28.8
39.0
48.9
57.7
65.2
71.4
76.5
80.5
83.8
86.5
90.3
92.9
94.7
96.0
96.9
97.5
98.1
98.5
99.1
99.4
99.7
100.0

CONSUMPTION

0.4
2.6
6.0
1141
17.7
25.1
32.7
40.0
46.8
52.9
58.2
62.8
66.9
734
78.3
82.2
85.3
87.6
89.5
91.1
92.4
94.6
96.0
97.6
100.0



SINGLE FAMILY RESIDENTIAL IRRIGATION

700
600

500
400
300
200

100

Percent of Theoretical Requirements

SUMMER (MAY - OCTOBER 1990)

; OVERWATERING (32,000 AFY)

Target for
- Existing BMPs - - §-

! : . Potential :
(13,000 AFY)

. UNDERWATERING -

50 60 70 80 90 100

Households (cumulative %)

From: SWC Exhibit 3b, Figure 8



DATA ON END USES OF URBAN WATER IN THE US

Until recently, no such data existed for water in the US - unlike
electricity in the US or, say, water in the UK. When such data
become available, they are eye-opening!

1960-65 HUD study

Monitored total indoor/outdoor water use in small clusters of
homes (40-60 units) in about 30 different areas across the US.
Single-family vs multi-family, volumetric pricing versus unmetered,

various climate zones, etc. Data analyzed by Howe and Linaweaver
(1967).

1997 Aquacraft End Use Study for AWWA Research Foundation

Continuous flow metering, every 12 seconds, 24 hours per day,
for 2 weeks in summer and 2 weeks in winter combined with pattern
recognition algorithm to identify specific water uses. Logging water
use of 100 households each in 12 cities. Plus survey of 1,000
households in each of these cities to obtain information on appliance
ownership and utilization plus water utility records of aggregate
weekly use.

The lack of disaggregated data on urban water use in the US
has been a barrier to progress in our understanding of
urban water use behavior



The amount of variation in water use among individuals
that one observes greatly exceeds what would be expected on
the basis of economic theory or conventional statistical
models.

It cannot be accounted for purely by differences in
income, household size or climate (the price was the same
across all the LADWP households at the time)

It is due to (i) leakage, and (ii) basic differences in
people’s behavior.

I am going to focus on the implications of the latter for
urban water managers.

The variation in behavior reflects the basic fact that
people do things with different degrees of care, knowledge
and attention.

The heterogeneity in behavior is both bad and good news.

It is bad news because it creates great difficulty for
planners — people who otherwise seem similar to the planner
have different patterns of behavior, which makes their
behavior hard to predict or model.

It is good news, because the variation in behavior means
that it may be possible to change some people’s behavior if
the right incentives can be found. In effect, the goal is to
move people towards the best practice frontier.



PRICE AND INCOME ELASTICITIES

- One must distinguish retail from wholesale demand. The
existing literature focuses exclusively on retail demand.

- The evidence is that industrial demand is significantly
price elastic; but this is a small component of total use.

- The majority of studies in the existing literature use
aggregate cross-section data and find price elasticities of 0.25
to 0.35 for total/residential use, and about 0.7 to 1.0 for
outdoor/seasonal use.

- Studies that use aggregate time series find a very low price
elasticity, say 0.05

- My view is that the time series data are more relevant for
most planning and management purposes

- Hence, I believe that for residential water use in the
aggregate, the price elasticity is quite low.

- But, I also believe that there do exist areas where the price
elasticity is high — for particular types of user and end use.
These are masked in the aggregate data.

- For prices to be an effective management tool, one needs to
understand demand behavior to be able to design incentives
that are salient and motivate people to change their
behavior.

- This is the market research approach to water pricing!



RETAIL PRICING OF URBAN WATER

- Unmetered service with non-volumetric pricing involving property
tax payment or monthly connection fee common in the US until
1950's.

- Declining block pricing common until 1980's

- Los Angeles switched to flat-rate pricing following the 1976/77
Drought. Flat-rate pricing became common by late 1980's, early
1990's.

- Following the 1992 Drought, Los Angeles switched to increasing
block rate pricing in April 1993, which I designed. The new rate
structure survived a major political challenge from the new mayor
in the fall of 1993 and was reaffirmed in 1995.
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RETAIL PRICING STRATEGY

One needs to recognize that there are multiple possible
objectives:

A) Raising revenue
financial sustainability, revenue stability,
revenue predictability

B) Allocating costs among different uses and user groups
social equity, political acceptability

C) Changing behavior — conservation

D) Promoting economic efficiency
water allocation, investment in new supply

These objectives tend to have conflicting implications for
rate design

€g
social equity versus providing incentives for efficient use

revenue stability vs promoting change in behavior

DIFFERENT APPROACHES TO RATE SETTING
EMPHASIZE DIFFERENT OBJECTIVES



EMBEDDED COST

The traditional approach in the utility industry — now
largely abandoned in electricity, natural gas and
telecommunications — is the embedded cost approach.

There are literally dozens of embedded costs methods.
While they differ in detail, they share a common framework:

- they emphasize the objectives of revenue (A) and cost
allocation (B) to the exclusion of other objectives (C, D)

- they focus narrowly on historical average cost

- when valuing assets for the purpose of calculating
depreciation expenses and rates of return, they commonly
use book value rather than market value or replacement
cost.



NON-EMBEDDED COST APPROACHES

Alternative approaches to rate setting which are now
common in many utility industries other than water supply,
sewage and solid waste involve:

marginal cost pricing,
peak-load pricing, seasonal rates,
contract-based pricing

and related approaches.

These approaches emphasize the objectives of efficiency
and the promotion of conservation (C, D) in addition to
revenue raising and cost allocation.

The efficiency objective is invoked as a criterion for cost
allocation.

When valuing assets, these approaches use market value or
replacement cost,



IN SHORT, DIFFERENT OBJECTIVES HAVE

DIFFERENT IMPLICATIONS FOR RATE DESIGN

Embedded cost pricing looks BACKWARDS at past
investment and ties rates to an estimate of historical average
costs.

Most of the alternative approaches to rate making look
FORWARDS at future load on capacity and investment
needs, and they tie rates to some measure of future marginal
cost.

THERE IS NO SINGLE OPTIMAL APPROACH
TO RATE DESIGN

WHAT IS BEST DEPENDS ON THE OBJECTIVES, AND
THESE ARE LIKELY TO VARY WITH THE
CIRCUMSTANCES

CHANGED CIRCUMSTANCES CALL FOR A CHANGED
APPROACH TO RATE DESIGN



BACKWARD-LOOKING RATES MAKE FOR
POOR INVESTMENT DECISIONS

A backward-looking approach is satisfactory if (i) there
is an adequate supply of water relative to foreseen demand
and (ii) no significant investment is planned for the future.

A forward-looking approach is required if capacity is
running short and/or significant investment is being
planned.

Rates that reflect the cost of “old” water, instead of the
costs of “new” water development, can induce suppliers to
add capacity which their customers are not actually willing
to pay for.

Forward-looking rates are a check on uneconomic
investments.

The failure to account correctly for the value of assets,
by using book value rather than market value and omitting
some economic assets in embedded-cost calculations, under
stated water supply costs by

54% in Madison
39% in San Diego
58% in Denver
60% in Honolulu



THE USE OF ALLOCATED JOINT COSTS USUALLY DOES A
POOR JOB OF REFLECTING THE COST RESPONSIBILITIES
OF DIFFERENT TYPES OF DEMAND.

PEAKING RATIOS (ratios of peak to average demand) PROVIDE
POOR GUIDANCE FOR ALLOCATING THE COST OF
PROVIDING PEAK CAPACITY.

Every unit of consumption during the peak contributes to the
peak load and deserves the same peak price treatment.

Consumption off-peak should be irrelevant when pricing peak
usage -

TRADITIONAL RATE MAKING METHODS DO NOT
ACCOUNT FOR DEMAND RESPONSE

Ignoring the potential for customer reactions to water
rate changes can result in less than complete cost
recovery.



MARGINAL COST BASED PRICING

It is possible to have both economies of scale in storage
system construction and an increasing overall marginal cost
of supply

The increasing cost arises from the fact that, to supply a
larger volume of water, the utility has to switch from a
cheaper source of water to one that is more expensive.

INCREASING COST NEED NOT MEAN THAT MARGINAL
COST PRICING OVERCHARGES CUSTOMERS OR CREATES
EXCESS REVENUE

There could be a problem excess revenue if every unit of
water were sold at a single price.

But, the problem is readily avoided with multi-part or
increasing block pricing.

Los Angeles adopted a two-block rate structure where
the second tier price is set equal to marginal cost, while the
first tier price is roughly equal to average cost. The rates
were designed to avoid excess revenue and have now been in
use for six years.

I will now explain the approach that was used.



By way of background, one should note that when the
marginal cost is very different from the average cost, MC
pricing becomes somewhat problematical

FOR LADWP
Local surface/ground water < $100/AF
Owens Valley, Mono Lake $100/AF
MWD imported water $250/AF
Water market water $ 225 - 325/AF
Conservation $350-475/AF
Reclaimed sewage $600-800/AF
Desalination $1500/AF

The sharp variation in marginal cost poses two questions:

1) Which is the marginal source whose cost is to serve as a
benchmark for price?

2) Which uses or users are to be charged this cost?
The answer that I proposed :

Identify the types of water use that are most susceptible
to change via financial incentives.



MY RECOMMENDED APPROACH

Distinguish conventional economic approach to rate
setting based narrowly on economic efficiency — emphasizes
calculation of marginal cost — with a broader approach
based on the goal of changing behavior. This approach
emphasizes the need to understand demand and to identify
the types of user and end use that are likely to be responsive
to incentives.

To influence behavior, one needs to design incentives
(a) that people will notice, and
(b) that they feel they can respond to.
Previous increasing block rate structures in California
- involved many small price increments
- last increment occurred well below median use
The new LA rates involve two sharply differentiated rates,
creating an incentive that is intended to be highly visible,
with the switchpoint from lower to higher rate located at a

level -- above median use-- aimed at influencing the price-
responsive component of demand.



Existing LADWP (non-drought) rates
were uniform, with a 25% surcharge
for usage in summer months.
Criticisms:

- not targeted at more elastic uses

- differential too small to affect use

KEY PRINCIPLES

(1) TARGET PRICE
DIFFERENTIALS WHERE THEY
CAN MAKE A DIFFERENCE.

(2) MAKE DIFFERENTIALS LARGE
ENOUGH TO BE NOTICED.
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LADWP RATES

1) Users, at margin, face MC.

2) Seasonal differential in MC.

3) Simple 2-block structure, with
sharp differential and switch point
at 400-600 g/d

4) Don’t need users to actually be in
second block in order for the
incentive to work.



The upper block rate is set equal to estimate of long-run
marginal cost, differentiated by summer and rest of year.

The lower block rate is set approximately equal to
current average cost.

The differential between the two rates works out a bit
less than 100% in winter and somewhat more than 100% in
summer.

The 1993 rates had a single switch point; 600 gallons
per account per day in winter, and 750 gallons per account
per day in summer — about 200% of the median use per
account.

These were somewhat higher than I had recommended
(500 and 600 gallons/account/day). My idea was to set the
switchpoint so that

(A) it differentiated “reasonable’ use from “more than
reasonable” use

(B) it differentiated indoor plus modest outdoor use (presumed
to be less elastic) from extensive outdoor use (presumed to be
more elastic)

The revised rates adopted in 1995 have 15 different
switch points according to climate (3 zones) and lot size (5
size classes); the switchpoint for each cell was based on

- criterion (B) above, and

- designed to be ~ 125% of median use within that cell.



TABLE 3: NORMAL YEAR WATER RATES ADOPTED BY LA CITY COUNCIL

PRICE IN SWITCH PRICE IN
LOW BLOCK POINT HIGH BLOCK
($/CCF) ($/CCF)
WINTER SUMMER

RESIDENTIAL :
Single-Family $1.14 WINTER: 575 gallons/day $2.33

SUMMER: 725 gallons/day $2.98
Multi-Family $1.14 125% of winter use NA $2.98

NON-RESIDENTIAL $1.21 125% of winter use NA $2.98



Table 3 1994 BRC Recommended Temperature and Lot Size Breakpoints

Number of Billing Units Charged at Low

Initial Block Rate
Summer Average
Lot Size (sq. ft.) Daily High Winter Summer

<75° 13 16
<7,500 75-85° 13 17
>85° 13 17
<75° 16 : 23
7,500-10,999 75-85° 16 25
>85° 16 26
<75° 23 36
11,000-17,499 75-85° 24 39
>85° 24 40
<75° 29 45
>17,499 : 75-85° 30 48
>85° 30 49

1993 Rate Design Breakpoint
22 28

all lots al! temperatures




DESIGNING WHOLESALE RATE STRUCTURES

The wholesale demand depends partly on the
availability of alternative sources of supply. It can therefore
be highly price elastic.

This has been the experience confronting MWD
following the 1990-1002 Drought. The demand for water
made possible by its expensive new storage reservoir may
have fallen drastically.

It relies entirely on pay-as-you-go pricing with annually
determined wholesale rates and no forward commitment by
its wholesale customers. It does not use take-or-pay
contracts. This poses a grave financial risk for MWD.

Two guiding rules:

It is essential that wholesale contracts ensure adequate
revenues to cover the fixed costs of committed investments.

It can pay to preserve flexibility and postpone the
commitment of resources until the demand materializes.
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Planning to meet Water Demand
for the 2004 Olympic Games

by
Graham Warder
Head of Water Networks

WS Atkins Water

Athens : 28th November 2000

Purpose of the Presentation

Review of planning obligations
Review of data requirements
Consider technologies
Procedures, priorities, risks
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Key Steps

Understand the Obligations and Policies
Understand the Assets

Measure Asset Performance

Define Targets

Identify Shortfalls

Evaluate Investment

Implement Investment

® ¢ 6 ¢ O ¢ o0 o

..... Continue Performance Monitoring

Asset Management Planning :

“An objective, auditable, defensible
assessment of the expenditure likely to be
required to achieve future asset performance
defined by the policies, objectives, and
obligations of a water supplier”
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Materials, Metering, Operating Costs

¢ Water Supply ¢ Poor Pressure

¢ Water Demand ¢ Interruptions

¢ Water Quality '0 Discoloration

& Lecakage ¢ Taste

¢ Bursts ¢ Animal Infestation
JAIKINS

Typical Business Objective :

“To minimise capital and operating
expenditure whilst meeting the required
standards and enhancing customer service”




Levels of risk

Higher Risk Unacceptable for high cost items

IMPROVING

Wider Variances KNOWLEDGE Acceptable for low cost items

Moderate Risk Balancing Cost/Benefit

Lower Risk Acceptable for high cost items

Tighter Variances

Isorisk Diagram

14 —

Likelihood

0 0.2 04 0.6 0.8 1
Consequence




Overall flow chart

A System Familiarisation WM
|
Data Collection WM2
I
Data Review WM3
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STAGE Asset Condition Asset Performance WM4
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STAGE |
4 Options Report \ 4
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Scenarios
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Big Problem !

Zone Study Workshop

¢ Example




General Approach
Overview of Study Area & System Operation
Hydraulic Assessment
Summary of input data
Assessment categories
Identifled Needs
Structural Assessment
Water Quality Assessment
Operational & Vulnerability Assessment

Options
Conclusion
JAiKins!
YAIKINS |
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HYDRAULIC ASSESSMENT

e Summary of input data
e Assessment categories
e |dentified needs

HYDRAULIC ASSESSMENT
SUMMARY OF INPUT DATA

1 4t N} - = a - u = a m = =0 = = - a

Data Requested Obtained Comments

Network Models Prepared by WS Atkins

Customer Billing Data To identify sensitive/key
Customers
Extracted Nov 1998

Area Plan & WQZ
None planned for area

GIS Database

Demand Forecasts
Renovation
Development proposals
Capital programme
Leakage Data

Low Pressure database

None planned for area
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HYDRAULIC ASSESSMENT
DEVELOPMENT PROPOSALS
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HOUSING 3
DEVELOPMEN T BUSINESS/
1000 PROPS RETAIL HOUSING
PARK DEVELOPMENT

BUSINESS
PARK

HOUSING
DEVELOPMENT
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HOUSING
OEVELOPMENT

B0 PROPS
(ALREADY INCLUDED ON MODEL)

BUSIESS LEISURE
OEVELOPMEN T AETAIL  DEVELOPMENT
DEVELOPMEN T
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BUSINESS
PAR K

BUSINESS

PARK

HYDRAULIC ASSESSMENT
ASSESSMENT CATEGORIES
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High Velocity / Head Loss
Low Pressure
High Pressure

Leakage




HYDRAULIC ASSESSMENT
LOW PRESSURE

KEY
»20m Acceptabls ¢,

——— 15-20m Borderline

«15m Unacceptable
® DG2 LOCATIONS

Note; Resuits for Current and
Predicted models are the same

a wd at - - - - - - - @ - ] - a

Identifying Properties At Risk of Low Pressure

Generate thematic
showing minimum
pressure




Identifying Properties At Risk of Low Pressure

® Generate thematic
showing minimum
pressure

@ Identify predicted low
pressure areas &
properties

o Compare with
properties reported on
‘At Risk’ register

e Compare with
customer complaints
for low pressure

STRUCTURAL ASSESSMENT
SUMMARY OF INPUT DATA
B 1 - El - A = ] L | n mn =B = m = . |} - s a
Data Requested Obtained Comments
Burst Records v Data from JCS (all
M3S01)
Material Type v From GIS
Age of Mains x Not recorded on GIS
Asset Condition X Commercially sensitive
Submission to Regl. at time of study
Other Asset Condition x None identified
Data
Maintenance records x None identified
JAIKINS




STRUCTURAL ASSESSMENT
BURSTS RECORDS

3 a ] - - a2 = - - - = u L J - -

KEY,
@®  JCSRECORDS

STRUCTURAL ASSESSMENT
ASSESSMENT CATEGORIES
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Bursts
Material

- Age of Mains
Condition Information

Maintenance Records




'WATER QUALITY ASSESSMENT
SUMMARY OF INPUT DATA

4 uf E ] u - L | u | - o = ] [ ] =
Data Requested Obtained Comments
WQ sampling results v Data from QUIS - failures
only
Section 19 Undertaking x None for area
Customer Complaints v Data from CSMS - Taste,
Odour, Colour
VAIKINS |

WATER QUALITY ASSESSMENT
CUSTOMER COMPLAINTS (CSMS)
KEY g&}
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WATER QUALITY ASSESSMENT
ASSESSMENT CATEGORIES

3 2 B - = a - | - = ] - ] ]

- Low Velocity
Water Quality failures

Customer complaints

OPERATIONAL & VULNERABILITY ASSESSMENT
SUMMARY OF INPUT DATA

* "2 i " - - - LR _| = = = a ] L) u n
Data Requested Obtained Comments
Operational Knowledge v ¢ Existing knowledge
: ¢ Discussions with Ops
staff
Contingency Plans x
Above Ground Asset v Surveys carried out for
| Surveys Booster 1 and Booster 4

Reservoir Inspection v Only obtained for

Reports Reservoir 2 and
Reservoir 5

Special Needs / Key v

Customers

Telemetry v To identify Telemetry
shortfalls

JATKinS




OPTIONS

] o 2 a [ ] - s B = A = = a a a a

Hydraulic
Structural
- Water Quality

Operational & Vulnerability

PRESSURE MANAGEMENT - TECHNICAL SOLUTION
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PRESSURE MANAG

OPTIONS - HYDRAULIC
EMENT - ECONOMIC SOLUTION
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OPTIONS
STRUCTURAL
i B 4 A " d - | ] - - - . | ] ] - [}
| Needs Options
i Mains condition 1.Implement programme of mains condition assessment; set
| data up inspection points to monitor mains condition
| 2.Carry out detailed analysis of mains condition information
| and identify worst affected mains
| 3.Renovate worst affected mains
I Age of Mains As for Mains condition data
" data
Maintenance Develop and implement programme of planned maintenance
records
High proportion As for Mains condition data
i of Cl mains




Burst Analysis

o Plot burst records
o Overlay hydraulic
results (eg maximum
pressure)
JATKInS
OPTIONS
WATER QUALITY

Needs

Options

Low velocities

1.Install washouts / hydrants on dead end mains

2.Implement programme of mains flushing in key areas

Taste, Odour,
Colour

1.Implement programme of WQ monitoring in affected areas

2. Implement programme of mains flushing
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Before and After Repairs
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PRV
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- Pressure (bar) *——

_,_400mm main valved in

- 6.5 bar variation

X

3.5 bar variation

Prioritisation

Ranking
Scoring system
Confidence
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Consequence




2004 Demand Considerations

Demand management effectiveness ?

¢ Base population - stay or leave ?

¢ Major industrial - seasonal change ?
& Small businesses - some more, some less ?
¢ Natural growth - more

¢ Construction activities - more

¢ Event locations - more

¢ Event timings - more or less ?

¢ Olympic Village - more

¢  Visitors - more

2

2

Leakage - less ?

Planning to meet Water Demand
for the 2004 Olympic Games

by
Graham Warder
WS Atkins




EEEAIEN TnG ZriiTnong oTtnv ABijva
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E&ehén e Omong ety Adva

[Tapovoiaon oy Huepida:
NEPO I'lA THN IMOAH-Ztpatnyikoég oyedtacpnos, slaysipion
NG CNTNONG KUl EAEYY0S TV dLuppo®V 6TA diKTLQ

28 Nogpppiov 2000, [ToAvteyvelovmorn, Zaoypapov

Niko¢ Mapaong, Touéag Ydoatikav I[Topwv, EMII
Yrédha MolTaxn, AtevBuvon Ydpoinyiag, EYAAII

N. Mupaong kar Z. florrrakn. EEEMEN g Oitnong oty ABnva l

Mépn ¢ mapovoiaong
MAKPOIIPOOEXMH ANAAYXH KAI IIPOI'NQXH THX ZHTHXHX
% LUVOTTIKO LOTOPIKO
* [lupayovreg mov eanpealovy ™ {yTnon
* Xopoypovikny petaffornq
* MEeAAOVTIKEG EKTIUNOELS

BPAXYIIPOOEXMH ANAAYZXH KAI ITPOI'NQXH THE ZHTHXHX
* TKompuoTNTA Kat dcoopéva

* XopaktnpioTika {tneng

* Movtehomoinon

* Amoterfopata

LYMIIEPAZMATA

N, Mapdong kat Z. Tlozraxn, EEEME) g Ojmong otny Abhva 2




2 UVONTIKO 16TOPIKO

1990: 326.5 hm

1989: 370.0 hm? H Enpdrepn xpovid Tov aidva, snpaviic avgnomn 1999: 365.5 hm’
Enpava m-:tm -m)v 1006V ™G TIUAG TOV VEPO Kat évapén excTpatelag yia Ty H karavélwon eravépyeral
pavei pelaon POy, €£01KOVOUNOT TOV PE anOTEAET A OMPavTIKT peiwoT) ota enineda tov 1989

EVQ) ONUELDVETAL 1) HEYAAVTEPN KATAVEA®

£TNO10 KATAVEAWOT] TOV QLdVA me ons |

400 ; T TTTT— ’ : 1995: 284.0 hm?
i | \

Evioyvon Mépvov and Ednvo

. 3
1971: 143.0 hm ‘ ! pECK TPOCWPIVIG LSpOANYiag

[1012.540.000

v

1991: 323.8 hm*

[II1IT 1.380.000 \ \

100 — 1941:22.8 hm* —
[TT111 1.125.000

& 300 ~

£ . 1961:70.9 hm? S 1993: 252.3 hm?

= [I1I1 1.830.000 \ | H &npaaia cuvexileral, enionevon
é : £VIgYVOTIG TOU CUGTAUATOS

b 200 © 1951: 21.8 hm? (yewtprioeis, Eonvog)

:

-

2

_ 1 Ixemxa vypé érog,
\K [1I1IT 3.070.000

|\ 1981: 282.0hm?

‘ [T 3.025.000
1920 / 1930 1940 1 1960 1970 1980 1990 2
\ 1979: 244.0 hm?
Evapén Aewtovpylag tov
3
IY%‘Z,ZU;] ShABLILShM o4 g1 (57 e (1944) vBpayirelov Mopvo
Adpiaveto vipaywysio Mksipng Astroupyia Zracpoéma kataviiwong 1958: 49.2 hm’®
KQt pKpomTiyéG U&ng (;izu Katé mv repiodo me Tuompuankt Aetovpyia
[1I1I7 800.000 Karoyfig xat tov epguiiov 0V vdpayaysiov YAirng
N. Mapdaens kat Z. [Toirakn, EEEMEN e {Rmnong oy ABijva 3

[Mapayovrec mov exnpedlovv T (ijtnon
KATHIOPIEX XPHEIEQN NEPOY

* Kown 62-68%
% Evioyvon OTA 13-17%
% Brounyavikn kol exoyyeALOTIKY 7-11%
* Anudoia kol dNUoTIK 7-9%

* AMAeg (adAoto, OAIL mopocfeotikn))  2-4%

NAPATONTEX

* [TAn6voudg meploydv vBHVNS Kat aprodOTNTAS
% Edikn katavéimon

* Toroylakn ToAMTIKN

* Biopnyovikég, ONUoTIKES Kot GAAES XPNOELS

* Zyed1alOUEVES EMEKTATELS OLKTVOV

* ATOAELEG ECOTEPLKOV OLKTVOV

N. Mapaens kar Z. Hoiraxn. EEEMEN me Tmong oty Adva 4




Mapayovreg mov ennpealovy T ftnon
Metafoin Tov TtAnBuopnov

1981 1991 1999 2010
[TAnBuopéde meproyng evbovng 3028 3071 3150  3200-3500
[TAnBvopudg meproyng appodiomrag 248 349 430 450- 600
AXhodamoi oto N. ATTiKng 30 60 350 400- 600

ECEMEN e101K1¢ KaTtavarmong
300 -
l —@—— [IEPIOXH EYOYNHZ

£ { —@—MEPIOXH APMOAIOTHTAZ
e I
% - & -- TIEPIOXH EYOYNHE (ME METANALTEE)
~ |
= 200 “
g i
i \
z -4
< roe ‘
= /A ‘
2 100 |
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%
=
o i
‘ _ |
0 ! ! i
1970 1975 1980 1985 1990 1995 2000
ETOL
N. Mapaong kat Z. Moarrakn, EEEAEn tng {nnong oty ABiva 5

Hapdayovres mov ennpealovy 1 OTon
Twporoyreki] moAlTIKN

2 - . —
200 ,  —®—KOINH |
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160 - ‘\”v" s~—OTA _ '
&< 1
£ . Y
9 |
5 1% ! 1/5/1990 | !
< : ! AYZHEH 180% ! b
<
2 %0 ! /711982 1 : 17771992
” (1/7/1975 IAYZHEIH 180% Ly |AYZHEH 100%
= |AYZHEH 150% | Lo .
! |
40 : | 1 !
[} 1
- T I T R AR LS S~ .
0 4 4 + +
1973 1978 1983 1988 1993 1998

ETOZ

N. Mapaong kat Z. Mokrakn. EGEMEN e {nmong oty AByva 6




Tlapayovreg mov eanpealovv ™ Giptnon
Biropunyavikég, OnNUOTIKES KOl AAAES YPT)OELS

0 T e U BIOMHXANIKH ;
—a— AHMOZIA |
—8— OTA 1
®  AAYIAIZTO |
40 —o— AAAEZ !
.
0
E 30 : ..’..,..O-.....,. i
g | . e
& 20 F' B T _g
SE &
10 1' A—a -‘/t—*’*’*‘“"""/
0 \L a8 |
1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999
ETOZ
N. Mapaong kar Z. IMoirraxn, EEEMEN g Hmong oty Abhva 7
Iapdayovteg mov exnpealovy T SfiiTon
Enektdogig O1KTOO0V
MEPIOXH [MTAHO®OYZIMOX AIANYKTEPEYZEIX
(1991) ETIIZKEIITQN (1996)
Nnod Apyocapmvikov
kat Tponvio 30.000
AvAida, Zynuatapl, Aniect,
Babv, Maparia AvAidag, Prtodva, 160.000
Dapoc, Karoyaopt, Owoeura, ‘
ANAGvTI0, TAPAALAKES TEPLOYES 5,000
B.A ATTikig .
OnBa, pEHOVOUEVES TEPLOYES 90.000
KOTG pnKog vdpaywyeiov Mopvov
Kwvétra, Ay. ©eddwpot, Tapaitakes
TepLoxég A. ATTIKNG, AepPevoyopra, 175.000
KoptvBog
Nnowd KvkAadwv 95.000 1.440.000
TYNOAO 550.000

N. Mupaong kat E. [Mokrraxy, EGEMEn mg nmong oy Abiva




[Mapayovreg mov ennpealovy T OiTnon

ECEMEN anmA1DV E6OTEPIKOV JIKTVOV

N. Mapdaong kan . [Morrrdxn. ESEMEN g Symnong oy Abnva
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Xwpoypoviki pawﬁom
Xpoviky Katavopun rapoyg otilsTipinv

| LTATIOTIKA LOPEKTIPLOTIKA
! nepLddov (1973-99)
Mnviwcia/Etiow (%)

=3 - =
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KATANAARIH (%)
@

o “ -

1AN, OEB.  MAP ANP MAI  IOYN I0YA  AYT LEN OKT NOE  AEK
. ZTOTIOTIKG (0P UKTIPLOTIKG
| nepLédov (1990-99)

y
| . .
|, e a— * e e - s ’«

oo - : : _ ‘ Méywetn/Méon nuepnowa

o ‘REkdxwm/Mécq nuepnow
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N. Mapaong kat E. Moiraxn, EEEMEN e Mmone oty AB\va Ll

Extymiogig pedhovrikig Cnong
Avalven 1eTopLKig Kat pehrovTikig Sijtnong (o€ hm?)

1981 1991 1999 2010
Kown 137 130 185 191-239
OTA 35 46 64- 77
Anpoocia 28 22 21 25-37
Buopnyavikn 13 19 21 27-49
Aowrég 2 5 6 6- 16
Enextdoeic 0 0 0 17- 67
ATAeLEg 102 113 86 90-110
YYNOAO 282 323 365 421-595

N. Mapdong kut Z. Moy, EEEMEN mg Omong oy ABhva 12




Extynjosgig perrovrikig Cimong

Avaivon 16Topikig Kat pedhovtikng {tnong (6 hm?)
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N. Mupaong kat I, [orrraky, EEEMEN tng {inong oy Abiva 13
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BpayvrpoOeoun npofireyn
LKompuotnra
* OUOLOLOPOT TAPOYN ELGOJOV OTIS EYKATACTACELS ENEEEPYOUTIOG
* aOENON NG TOPOYETEVTIKOTITAG
X LEI®ON TOV KOOTOVG AGY® €E0UAALVONG TOV ALYUOV
* avénon g aglomotiog Tov dAov dkTHoL
* Gupivvon Tov TPoPANLOTOS AVETAPKELNS ATOINKEVTIKAOV dYKWOV

Amortovueva dedopuéva,

* KOTAVAA®ONG

* LETEMPOAOYIKA

* LetaKviioeov TAnucpo?
* eEQPETIKAV YEYOVOTWOV

N. Mapaeng kan Z. [Moartaxn. ESEMEN e {nnong oty ABiva 15

XopaKTNPIOTIKA KATAVEAMONS

Enidpaon napayovrov oty nuepioia Katavaionon
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ANHIMENH KATA NAAQEH, AN HIVEN H OFP MDKPA I
METADMHMATEEMENH BPONDITTOIH, ANHIMENH E20AOL

o
<
8

‘= BPOXOMTIEH *wemasmmKATANAAQTH = = = OEPMOKPALIA

EZ0AOL

N. Mupaens kan L. [Tokeraxn, EZEME) g (ntnong oty Abiva 16




XapaKTNPOTIKA KOATAVAALOONS

Enidpaon nuépac oty Katavoun t\g oplaiog Katavaineng
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N. Mapdong kat E. Moirrdkny, EEEMEN g {Rmnong oy AbBiva 17

AvVE@AVOT} TOV LGTOPIKDOV OEOOREVOV

AOTIGTAOGELS OYETIKES PE TNV fUEP|OLA KATAVAA®GON

* Inuavtikdtepog Topdyoviag gival n Beppokpacia

* Kafoprotikdg noplyoviag eivar ta eEapeTikd yeyovota

* To Zappoto eppaviler copmdg neyalvTepn KOTaveAmon oo Tig Kabnuepveg
* H Kvproxt| epoavilerl capag pikpotepn kataviioon and Tig kadnuepivég
* H Oehpnon TV HETOKIVIOEDV CUVEICPEPEL EAGYIOTA

* H Bpoyontwon dev ennpedler mvta ) Saxdpavor mg katavaimong adld
udévo enoylaxd

AWTIGTAOGELS CYETIKES PE TV WPLAid KATAVAAmo)

* H mocootiaio kotavous TG NUEPHOLNG Katavaimong avé dpa tov 24Gpov,
gu@oviel pia ovykekpiuévn dwokdpavon (pe mord HIKpEG d1apOPOMOOELS
avéloya pe to pfve 1 thv nuépa g Pdopddag), mov mapovsialer 6vo
QU(UEG KAl Mo OMUAVTIKY LIoXDPNon TG TpOTeg Tpwivég dpeg (oxedov
otafepd TOGOGTO TTOL SIVEL TNV EIKGVE TV ATWAELDV TOV SIKTVOV)

I8

N. Mapaong kat E. [oritakn, EEEMEn mg fhnone oty Abiva




Movtehomoinon

Metapantéc

* H karavédoon g xBecivig (C;) ko g mpoydeoiviic nuépag (C.,)

* H nuépa g efdopddac (D))

*H péon mnuepnown OBepuoxpacio g yBeocwvng (7)) war ™G
npoxBecvig nuépag (7))

* To nuepricio vyog Bpoxns (Py) g xbectng kar g npoyBecviig
nuépag (£,)

* Agiktng mov mocoTiKonolel Ta ealpeTikd yeyovota (E))

* H xoatavéioon tov mponyoduevov £toug OxL tnv duw axpiPmg
nuepounvia oAAG UETATOMIGUEVT] TPOKEWWEVOL VO, TOVTICETAL M
nuépa me efdouddag (Cyo)

MaOnpatiki o1aTvTEOON HOVTEAOL
AC=ayta;AC+a,AC  +0,Tyto, T +osPytagP "o f(D ) tagg(E, )+aC,,

N. Mapdaong ko Z. Moarrakn, EEEMEN g {nmong oty AByva 19

ATOTEAEONOTO. TOV HOVTELOV

1250000 [ = =" T e e e e e e e s e e S e

N. Mapdons ka E. [Mozvraky. EZEMEN s {ntnong oty Abnva 20




LVUTTEPACRATA
* Znuepo M katavdAworn xvpaivetar ota mpo ™G Enpoaciag eminedo (370 hm?
emoiwg) mapovoidlovtag Eviova avuENTikEG Taoels. XapakTnpLloTIKE avapépeTat
OTL KaTd TO TPEYOV £T0¢ M KOTOVAA®OT €xel ptdoet ta 348.9 hm? (1/1-22/11), evid
Y100 TO 1010 Ypovikd drdotnua tov 1999 frav 321.6 hm?, dnhadn rapovordleTa
avénpévn katd 8.5%.

* H avénom opeiletar oe onpavtikd PaBpo oty avénom g e01KHG KATAVAAOONG
n omoia onuepa @tavel ta 160 lt/xar/muépa. ‘Etor 1 EYAAII 8a mpénel va
peketnoel kol vo eivar oe Béom vo €QOpUOCEL AUECT, TPOTOVE EAEYXOV NG
CAong.

* [Taipvovtag VoYM TOVG CTLEPIVOUG PLBLOVG avENCTG KaL Ta OYEOLD AVATTVENS
g EYAAII yia v vdpoddmom vémv meploydv, extipdtar 611 1 €Tola
kotavilwon 1o 2010 propei vo @téoel kotd péco 6po ta 510 hm’. Opwg, pe
KOTGAANAN mOAMTIK M kotavaAoorn eivar  €Qiktd va  TEploplotel  oTo
KavonomTiko eninedo tov 420 hm?.

* Ocov agopd ot Bpayunpdbeoun mpoPAeyn 1 mopoLCH TPOCEYYIOT MTOAV
dlepeuvnTtikny  pe  evBoppuviikd amotehéopata. H  Pertimon ovtig g
npocéyyiong 6o viomomBei, pue mepaitépm £pevva Kat avopévetarl vo BEATIOOEL
TNV AEITOLPYIO TOV GLOTIHOTOG GE TPAYUATIKO YPEVO.

N. Mupdons kar I, floritakn. EEEMEN g Climnong oty ABiva 21




Mérpnon Twv diappowv ora dikrua

A. Lambert (AieBvii¢ Opyavioudg Ytnpeoiwy "YOpeuonq)



International Workshop:
WATER FOR THE CITY

National Technical University, Athens
28th November 20000

Measurement of Network Losses
Allan Lambert
International Water Data Comparisons Ltd
Chairman, IWA Task Force on Water Losses

Content of Presentation

* ‘Top-down’ and ‘Bottom-up’ Methods
— water balance calculations, and night flow analysis

 Best Performance Indicators for Real Losses

— based on recent recommendations by International
Water Association (IWA) Task Forces

* The Importance of Pressure Management

« Leakage analysis and modelling
—using FAVAD, BABE, URL and ILI concepts
* Recent Leakage Management Success Stories




PIs for ‘“Top-Down’ Water Balance

» IWA Task Force on Performance Indicators (PIs)
— IWA ‘Best Practice’ Manual published July 2000

— 133 recommended PIs for Water Resources, Personnel,
Physical, Operational, Quality of Service, Financial

— 7 of these relate to Non-Revenue Water, Water Losses,
Apparent Losses, Real Losses
 Different Levels of Pls for different purposes
— Level 1 (basic): for general management overview
— Level 2 (intermediate). for better ‘in-depth’ insight
— Level 3 (detailed): for greatest amount of specific detail

The best PIs for Real Losses

* Based on work of Water Losses Task Force
— 3 years research and international discussions
— reviewed traditional water losses Pls

— used international data set
* 27 diverse systems from 20 countries

— recommends standard terminology
— recommends ‘basic’ and ‘detailed’ Pls

— published in AQUA (Dec 1999), Blue Pages
(in press) and IWA/DVGW Leaflet




IWA Procedure

Use standard international terminology

— ‘Non-Revenue Water’ , not ‘Unaccounted-for’

Use standard components of Water Audit

Calculate components of Non-Revenue
Water, Real Losses, Apparent Losses

Calculate IWA recommended Performance
Indicators

Compare with international, national or
within-Utility data sets for >5000 services

%s are OK for some PIs, but...
» Both IWA Task Forces accepted that expressing

— NRW volume as a % of system input volume is
acceptable as a Level 1 (basic) FINANCIAL P1

— NRW value as a % of system annual running costs is
acceptable as a Level 3 (detailed) FINANCIAL PI

» But both IWA Task Forces recommend that;

— Percentages are not suitable for use as PIs for assessing
EFFICIENCY OF OPERATION OF
DISTRIBUTION SYSTEMS, because they are so
strongly influenced by differences and changes in
consumption.




Real Losses as % of System Input

How Consumption Influences %s

30 - S — -
This curved line repraesants Athens Current Annual Real Losses
25 ‘ \ — assessed as 105 Litres/Service Connection/Day —
20 / .
Athens consumption 400
: ! litres/conn/day approx. :
! 1 i
15 4 ' 1
[ j
| ' |
10 | !
i A !
‘ ; i |German and Japanese I ;
5 ; : 4 California  |— }
; 1 3 ! | Nordic Cities - |
| s e
ot 1 j * —
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Average Consumption in Litres/Service Connection/day

Recommended PIs for Operational
Efficiency in Managing Real Losses

IWA ‘basic’; litres/service connection/day (when

system pressurised, to allow for intermittent supply)

— in well-operated systems with > 20 service connections/
km of mains, the greatest volume of real losses occurs
on service connections

IWA ‘detailed’: Infrastructure Leakage Index (ILI)

— the ratio of Current Annual Real Losses to Unavoidable
Annual Real Losses (calculated from IWA formula)

IWDC ‘intermediate’: litres/service connection/day
per metre of pressure (wsp, >20 service connections/km)




International Data Set: IWA Basic Financial
PI: NRW as % of System Input Volume
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Some Words of Caution for Athens

* Number of service connections is not necessarily
the same as the number of customer meters
— Singapore has some 850,000 customer meters, but only
180,000 service connections

This relationship will need to be checked for
Athens

— the apparent density of connections of 232/km mains is
one of the highest | have ever seen!
Is the whole of the system pressurised 100% of the
time?
— Ifnot, IWA Level 1 PI needs to be adjusted upwards

Why use Detailed (IWA Level 3) PIs for

Real Losses in Athens?

« IWAs basic PI (litres/service conn./day) doesn’t allow
for 3 key system-specific influences on Real Losses:
— density of service connections (per km mains)

— location of customer meter on service connection
( relative to street/property boundary)

— average operating pressure
* So, for national and international comparisons, use
the Infrastructure Leakage Index (ILI)

— ILI is the ratio of current annual real losses to Unavoidable
Annual Real Losses (calculated using auditable IWA
formula which takes these 3 key factors into account)




The four basic leakage management activities

Speed and
Quality of Repairs

wPressure
Management

A
v

UARL

Potentially

Recoverable Annual
Volume of Real Losses

selection,
installation,
maintenance,
renewal,
replacement

Pipe
Materials
Management:

Active Leakage

International Data Set: IWA Level 3
Operational PI for Real Losses: the
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A Suggestion for Athens

[f the key issue in Athens is to identify sectors for
prioritising actions to reduce real losses, and

if all properties in Athens are metered close to the
street/property boundary, and

if the density of connections for all Sectors exceeds
around 50 per km of mains, then

‘Litres/service conn/day/metre of pressure’ may be
the most useful practical PI for setting targets and

prioritising leak reduction activities

— it can be adapted for both ‘top-down’ water balance and
‘bottom-up’ night flow approaches

Unavoidable Annual Real Losses (UARL) and
Unavoidable Background Real Losses (UBRL) for
customer meters close to street/property boundary
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Importance of Consistent Pressures
with Minimal Variations

» Frequent sudden changes in pressure reduce the
average life of pipes |

* In intermittent supply situations, new burst
frequencies may be 10 times or more what would
be expected for continuous supply (eg Amman)

» Avoid frequent pressure changes; pump into
reservoirs, not direct into distribution mains

Mains Burst Frequency vs Pressure
- LARGE SUPPLY AREAS, UK WATER COMPANY
Fyp = 0.00126 x P39
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Source of Data: Welsh Water




WHAT IS FAVAD?

FAVAD is the acronym for Fixed and Variable
Area Discharge Paths, introduced by May in 1994

velocity of flow through a hole varies with the
square root of pressure and a discharge coefficient

FAVAD recognises that the effective area of some
discharge paths (leakage and consumption) also
vary with pressure

This concept explains the diverse nature of
pressure/leakage rate relationships

FAVAD is similar to concepts used in Japan

Simplifying for General Use

for practical applications over limited pressure ranges, the
‘NI approximation’ of the FAVAD equation can be used:

Leakage rate L varies with Pressure P M

where N, may vary between 0.5 and 2.5
depending on pipe materials and type of leaks

this approach explains the wide variety of test results in
UK, Japan, Brazil, Malaysia etc

average N1 values for large systems are generally close to
1.0 - a linear relationship between pressure and leakage

N1 values for individual sectors can be predicted, or
calculated from simple night tests where inlet pressure is
varied and changes in inflow rates observed




Relationships between Pressure (P) and
Leakage Rate (L): L,/L = (P,/P ) N!
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Leakage Modelling

Network Analysis modelling of pipe networks has
been used for many years

However, until ‘BABE’ (1992) no modelling
concepts and software had been developed
specifically for leakage management

These concepts combine practical, technical and
economic aspects

They are no longer experimental, and have been
successfully applied in many countries, including
Greece - Chania (Crete), Thessaloniki




WHAT IS BABE?

» BABE stands for Background and Breaks
Estimates of components of real losses

 BABE is an overview concept of the parameters
and processes which influence real losses

« BABE was developed during the UK National
Leakage Control Initiative 1991-94, using
internationally applicable principles, to co-
ordinate the work of 9 separate research groups

 BABE is not a particular piece of software -
over 100 software programs use BABE concepts

Problem-Solving using BABE,
FAVAD and UARL:UBRL concepts

Economic Intervention
Policy

Performance
Indicators

I

g

Analysis

BABE, FAVAD and
UARL:UBRL concepts}
local parameter values,
and national data

Night-Day Factor

I

Pressure Management

Infrastructure
Condition
Assessment

Components of
Real Losses and
Water Balance

Pressure/Leakage
Relationships




Key Concepts: BABE

There are many different components which go to
make up the volume of annual real losses

If we can separately identify these components,
and the parameters which influence them, we can
learn to manage and control real losses better

Avoid empirical relationships and ‘rules of thumb’
which only apply in special situations

the overall concept, and relationships between
parameters must be logical and based on good
physical, hydraulic and engineering principles

BABE Components of Leakage

Consider real (physical) losses to be made up of 3
components :

Background leakage (at joints & fittings)

- flow rates too small to be detected if hidden
(generally <500(?) l/hr), run continuously

Reported leaks and breaks (short life-span)

- notified by customers etc
Unreported leaks and breaks (long life-span)
- only located by active leakage control




Recent Pressure & Leakage Management
Success Stories - it can be done!

England & Wales

— Leakage 5112 MI/d in 94/95 to 3306 Ml/d in 99/00
Malta Water Service Commission

— System input reduced from 150 to 100 Ml/d

— Gozo now has an ILI of 1.0
New Zealand: Ecowater (Auckland) :

— pressure management reduced per capita consumption
by 10% and leakage from 88 to 66 litres/connection/day

Malaysia: Selangor State

— $100 million dollar 10-yr 200 M1/d performance based
contract by Bristol Water Consultancy Services Ltd

Effects of Leakage Management and
Pressure Management in Malta & Gozo

Malta & Gozo System Demand, 1989>2000
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But you must employ all the basic leakage management
activities, in the optimum combination for your system!

MPressure
anagement

v

 UARL

Speed and Active Leakage

Quality of Repairs . .Poten.tial.ly Control
Recoverable Annual
Volume of Real Losses

Pipe
Materiaks
Management;

selection,
installation,
maintenance,
renewal,
replacement




H avripeTwtmion Twyv diappowyv oTo dikTuo TNnNG ABrivag

E. Apnidag (EMN), Z. M'ewpyiadng (EYAAI)



ANTIMETQIIIZH TQN AIAPPOQN
XTO AIKTYO THX AGHNAXZ

E®©APMOI'H AOKIMOQN ME®OAQN

KAINOTOMIKEXZ AYNATOTHTEX

M.AOTIAX - Z. TEQPTTAAHZ
EMII EYAAII

EIZAT'QI'H

[Tapoveioon

TIpoypAUUOTOG TOV S TAOTIKAOV TEPLOYDV EAEYYXOV TOV
OLLPPOtV

*AVO KALVOTOUIKAOV HeBOSmV aVTIUETAOTIONG TOV S10pPODV.



A

TO ITPOI'PAMMA ANABAGOMIZHE AIKTYOY KAI
EAEI'’XOY AIAPPOQON THX EYAAII

SITEPIOXEX
5x200km

[IEIPAIKH

*KAAAIGEA - TZITZIDIEE - MOZXATO
‘TAYDAAA |
[TEPIZTEPI

*XAAANAPI - NEO YYXIKO - I[TATIATOY

OI TIEPIOXEX
[TEIPAIKH
[TaAa1o dikTvo, Kupimg and ATZ, XX
AcBectorBikd £00¢0g
KAAAI®EA - TZITZI®IEZ - MOZXATO
Aiktvo Kuping and ATZ
[Tpooymwoeig Knosov
FAYOAAA
Néo opyavmpévo cuykpLTiké auyypovo 8iktvo, Kuping ard ATZ
[MTEPIZTEPI
Aixtvo Kuping and ATZ
[Tukvog moreodopikdg 16T0G
XAAANAPI - NEO YYXIKO - [TATTATOY

Néo diktvo and XZ otov [Tandyov, otig dAreg 300 neployég diktvo
avtiotoyo pe 10 MO g moANng



H ME®OAOXZ

*Avayvapion
Xaproypdenon
*Xwpopds oe {hveg eELeYXOUEVNC - LETPOVUEVTG TTALPOYNS ELGOSOV
«>0yKplom (wvhv pe Baorn v KaumTOAn Q = f{t)
Kpiripua otyxpiong

Nvoktepwvi mapoyn

[Tpogid (nnong

ZVYKPLOT LETPOVLEVNG LLE TILOAOYOVLEVT] KATAVAAW®OT)

*Epsuva kot EVIOTIGHOE TV S1appodv pe cVoYETIoTH 6To 50% Tov

OKTOOV
AZIOAOTI'HXZH - “YMITEPAXMATA
KOXTOXZ
Merem 120
Kataokevég 280
ZOVOAO 400ex opy, / avd meploym

Avnypévo K60ToG
400exdpy / 200 000m = 2 000dpy/m ,
2 0008py/m / 40 0008py/m = 5%

AYZXEPEIEX

To 6ixtvo TG TOANG dev MPOTPEPETAL EVKOAN YO VIPAVAIKTY
QATOHOVIOOT

EITITTEAO AIAPPOQN
Luykpltikd younhd, <10% ainv [ewpaixng (50%)
EAdyiotn voktepvn tapoyn tpog Héyotn nuepnowa = 1/6



AITIOAOT'HZH ITEPIOPIZMENOQY I[IOXOZTOY AIAPPOQN

1980 2000
[Tapaywyn ota SwAiothplo 100 100
TwoAoyoduevn mocdmto 60 80

ATipordynm 40 20

*Mikp6 ouykpitikd pnkog diktoov. A6rva 7000km Sydney 28000km

*Mukpn| dramepatotnTa TOL £04QoVS = Eupdvion diappodv
[ToALG vOYelr = OyAnon amd Tuydv dwppon = Emokevn

*Epguva dwppodv pe cuoyetiot) and o 1986.

*Evtomopdgl 000 onueiomv dwppong etnoing | embemdpnomn 300km,

~=5%Tov UKOVG TOL S1KTOOV

*Méyebog, eunepia, mapadoon g EYAATT

. B
LYXTHMATA
AIAPKOYZXZ [TAPAKOAOY®HZHX KAI
ENTOITIEMOYAIAPPOQN

LYNIZTQZEX

*Awobnmpog - Kataypaeiko - [Topmog
«Kivntdg moumodg - dExtng
*ATtouikd¢ YTOAOYIOTNG e KATOAANAO AOYIGUIKO



AIZOHTHPAZY - KATAI'PAQIKO - [IOMIIOXZ

*Mayviimg
s AloONTHpAC MYMTIKOV TOAAVIDCEDV
‘Kataypagpikd dedopévav (Data Logger)

*MikpoeneEepynotig avayvdpiong dwappodv NAI / OXI
IToumde

KINHTOZ [TOMIIOZ - AEKTHZ

*Eppdvion evoeiCemv

* ATOQOPTLOT) OEGOUEVAV
[IpoypappaTiopog arcbnripa
*Metopopd. dedopévav og PC

« Avvatotra oovdeong pe GPS

« Avvatémra éviaéng o€ GIS



ME®OAOAOI'TA EOAPMOI'HZ

*Eyxatdotaon oe dikheideg / onueia vdpoAnying

« Axtiva AMyng 200 - 400m (PE - Xvtooidnpog)
*Avvatémra kGAoyng 2,50km?/10 aicBnmpeg
«Metakivnon pe avtokivnto pe todtro 20-30 km/h
«Xpbvog embedpnong ~30km diktvov / 8wpo

I
TOAHNEZ TPION ZTPQXEQN

TYNIZTQXEX

ToMveg ToLdv otpdoewv PE, Al PP
«Kaldd10 NAEKTPIKNG POPTIONG
oXnueia ETaQng

«Zuokevh domicTeong dloppodv

«TVGKELT] EVIOTIGHOV S1PpPODY



Alaxeipion Tou cuoTiparog Udpeuong TnG ZeEBIAANG

F. Aguardo (Etaipeia "Y6peuong Tng ZeRiAANG)
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EMASESA

Management of the water supj _.._Ly
,:;-‘,g‘.c_-: @fg théf Cl

syste

by oﬁ Sewlré

THE COMPANY: A GENERAL VIEW

EMASESA is a public compény_yit'i’a/t:manages the integral water cycle-

POPULAT[GNB SUPPLIED (National Statlstics Institute 1998)
Sevil

._..::_-.'1#7.

1999 STATISTICAL DATA »
Total registered ‘_water uses
Total Incomes:. ‘.;t
Total Investment - ; ‘ _

Medium cost per cublc metet:' S

Number of employoes

Number of customer

Total length of the supply network
Total length of the sewerage network

and; 12 mumclpalltles with treated water,
26. nignlclpalltles wlth raw water, .

1,214,05%
1,021,520
192,521

72 millions Euros; .-

" 40.8 milllons Euros
0.93Euros . . -

704
239,276
2,818 Km
1,813 Km




GENERAL SUPPLY SYSTEM

RESERVOIR PLACE

Aracena Rivera de Huelva

Zufre
Minilla
Gergal

Rivera de Huelva
Rivera de Huelva

Rivera de Huelva

TOTAL

Others resources:

Cala Reservoirs

Melonares Reservoirs (in project) .
Pintado Reservoirs (agriculture uses)

BASIN SURFACE CAPACITY
(KM2)

408
442

182 . .

188

1220

Emergency Intakes from the Guadalquivir river

127 39
178 48
60 15
35 15
400 17

59 26:
185 . 44

200 —

REGULATION
(HM3)  (HM3 PER YEAR)
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WATER DEMAND
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PAST, PRESENT AND FUTURE

Over the last 20 years, there have been two prolonged periods of drought,
in 1980 - 1983 and 1991 - 1995, which harshly exposed the inabillty of the
supply system of Seville to guarantee the supply, in terms of either quality
or quantity. To solve this problem, EMASESA has implemented two main
policies:

A) Reduce the: demand, through the implementation of demand
management: -

* Repair and modernlsatlon of La Minilla canal through which most of the
volume of the water received by the treatment plant flows.
Modernisation works in the Treatment Plant

Diagnosis and verification of the network of Sevllle

Renovation of the measuring equipment

Plan 5

Saving and awareness campaigns

The "Manual of a Drought”

Modifications in rating structure to promote saving

Awareness campaigns on water saving devices

" B) Increase the supply, through the construction of a new reservoir




LEAKAGE CONTROL

P
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METER REPLACEMENT CAMPAIGN
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EVOLUTION OF CONSUMPTION BEFORE/AFTER PLAN 5
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The analysis of the evolution of consumption in the communities which:
implemented to the PLAN 5 have reduced their consumption by over 25% os# -
average giving a current consolidated saving of approximately 500,000 m?

DROUGHT MANUAL

Based in. the experience
accumulated during the
two last:drought periods, a
drought manual is being
prepared as a set of rules
to be followed in the
operation of the system to
minimise the impact of
water shortages.




Zx€ESI0 Slaxeipiong Tou udpodoTIKOU CUOTHNATOG TG ABrjvag
yld TNV TTPOOEXH TTEVTAETIO

A. Zavedakng (EYAAN), A. Koutooyidvvng (EMIM)



Nepé yia Tnv woAn: ZTpartnyikog oxediaopog, Siaxeipion
™S {ATRONGS K EAEyX0G TwV diappowv aTa SikTud
Huepida Twv EMM- Mavemotuiou Aiyaiou — EYAAT

Abrva - 28 NogpuBpiou 2000

To oX£510 X cipione 10U USPOBOTLKOY CUCTILINTOC
S ABNRVIIS YuI TIV MPOsEXI mEVIaeTin

Avtwvng =aveakng AnuATpnc Koutaoyidvvng

AiguBuvon Mpoypaupatiouol Toueag Yodarikwy MNoépwv

KQ1 ZTpatnyIKou 2xediacuou TuAua NoAimikwy Mnxavikwy

EYAAN E6vikd MeTadBio MoAutexveio
MEpn s nupovgiuons

1. BEicaywyn

2. MeBodohoyia

3. Texvohoyika epyaAeia

4. AmoteAéguara

5. ZuptepaopaTika oxoAia

A. ZavBakng xal A, Koutooyiawng , Zxédio Siaxeipiong Tou uSpoBotikou cuoThuareg mg ABivag 2
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OpLonoéc TS StuXeiplons UdUTKDV MOp@Y/CUCTIHTWY
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N. S. Grigg, 1996
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To ox€dto dunxeiptons 1ou UdPOIOTIKOU CUCTIHTOS THS

ABnvac ywn my npooexn nevinetin: lotopixo

+ ExmoviBnke g€ epappoyn TG OXETIKAS TTPOBAEWNCS TNG oUuBaong
ueTagu EAnvikoU Anuoaiou kai EYAAN

+ Exmovhenke pe Tn ouvepyacia EYAAM kar EMI

+ OAoxkAnpwBnke Tov OkTwppio Tou 2000

& 2npixTnke o€ peBodoAoYiEC Kal EpyaAcia TTou avamruaaovtal

armé 1o EMM yia Tnv EYAAN oTa mAaioia Tou gpeuvnTikou £pyou

«EkOoUyXpovIoUOG TG eTTOTITEIAC KOl dlayeipiong Tou udpodoTikou
ouaTAuarog TNG ABrvag»
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o [TpoBAfuaTa OXETIKG HE TRV ACQAAEIQ TOU CUCTAHATOG
® MeydAn amdoTaon Twv KiPIWY TTYWV VEPOU amd Tnv KatavaAwon
® Amouaia gnuavtikoU 6ykou Tapieuang kovid otnv ABfva
@ AVETTOPKAG TTAPOXETEUTIKOTNTA OPITHEVWY USPAYWYEIWY
o [lpopAnuara oTaTkAg EMAPKEIRS aywywy OE UYNAEG TTAPOXES
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NpofAnpuTa BEATIOTONOINONS KU IVUIETWMOT T0US

1. BEAuom katavopn anoAiiyewv mvd tmevnipu

A.

MapayeTpoTToinon CUCTAKATOS
TAUIEUTAPWY HE XPAROT
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AsiToupyiag
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deiktn emidoong
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NpoBAnuuTu BEATIOTONOINONS KUl IVTLIETWHLOT T0US
2. BEAULOW HETH@OPIT VEPOU OTH UDPUYWYEIU

A. Meraoynuanoudg
TPAYUATIKOU
UdPOCUCTANATOC
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NepiBuAlovTKES OWeELS TS X eiplons

& [loiétnTa vepou

@ H ToI0TTa TWV ETIPAVEIGKWY VEPWY XapakTpidetal amd ToAU kaAR (Mbpvog,
Eunvog) we kaAq (YAikn, Napadipvn, MapaBwvag, B. Kngiodg), akdun kai ot

mep16doug Enpaaiag (xapnAig oTaBung TapIEUTAPWY)

® Ta emimeda OPTIONG TOU VEPOU TTOU QTAVE! OTIC ovadeS emefepyaaiag eival

XaunAG ae axéan pe 1a 6pia ¢ Eupwmaikic Evwaong

& Evépyeia

o Karaakeun £pywv yia TNV TTapaywyn uSPOnAEKTPIKAG EVEPYEIQG

® [lepiopiopdc xpARang evepyoBopwy diatatewy
o [lepIBarovTIKEG DETUEUTEIG

@ Aiampnan auvexoug pon¢ 1.0 m¥/s karavn Tou Tapieuthpa Eurvou

e EAaxigTomoinan ¢ mbavdrac umepxeiliong Tou Tapieuthpa Mapabuwva

® [eplopIoPOC TNC UTTEPEKUETAAAEUONG TWV UTTOYEIWV UBPOPOPEWV

@ OpBohoyikA Biaxeipian Twv Slaguywy vepou amd 10 KapaTikG UTTORABPO TG

YNIKNG, HEPOG TWV OTTOiWY EUTTAOUTIEI TOUG UBPOPOPEIC TNG TTEPIOXAS
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Auvapmxéma ououpares [sujoiol Gykotl vepod o hms)

Quaikh Auvapikétra guoTiparog Mpayuarki
TIPOTPOPA VEPOU TapIEUTAPWY & YEWTPATEWV Yia duvapikétnTa TARPOUS
(emipaveiakou Kai agomatia 99% udpPOTUATAKATOC WE TO
uTTOYEIOoU) onuePIVO aUOTNHA
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BEATLOTOL KIVOVES ASITOUPYINS TILEUTIN WY
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BEAtIoTOl KuvovES AStToupyinS TEUTIPwY
Kuvovac B: EAtotonoinen xéetouc
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NpoBALWELS Vi TV IpooEXI nevwaeTia

o TeviKa, kai pe Tig TpoUToBéTEiS (a) EAEYXOU TOU augnTikoU puBpoU TNG
karavaAwaong kai (B) KAipaTikwy ouvenkwv Xwpic ampoBATITEG eCeAigeIC:

® Aev avapéverar goBapd TpdBAnua udpoddtnang amé TAeupds emapKeEIag
ubaTIKWY TTOPWY

® Oa amainBei ouvelo@opa TG YAIKNG ka1 Twv yewTprigewy, 0x1 OJWC aTo PEYIOTO
Babuo

@ H 010 kaTavaAWan VEPYEIOS QVaPEVETAI Va KOpUQwOE Katd T0 udPOAOYIKS
£€rog 2001-02, pravovrtag kata uEoo 6po Tic 75 GWh, evw aTn ouvéxeia 6a
otabepotroinBei yupw amd 1a emimeda Twyv 40-50 GWh

® ATapaiTnTn N EViIoXUON Twv UDPAYWYEIWV Kai yia TIG EIDIKEG AVAYKES TwV
OAupTTiakwy aywvwy
o E1b1kd yia 1o 1pExov udpoAoyiké £1og (Okr. 2000 - Zemr. 20001)
® T095% Twv avaykwv (350 amd ta 370 hm?3) Ba kaAugpBouv amd Tov Mbpvo
® Toug TpwToug prveg dev Ba XpeIaaTouv QVTIARGEIS VEPOU

® MeydAn n mBavétnta va xpeiaaTouv aviAfoei§ amd YAIKN Kal YEWTPATEIS TN
Qepivh Tmepiodo

A. ZavBaxng xar A. Koutgoyiawng , Zxédio Siaxgipiong Tou udpodorikod guaTiparog Tng ABrvag 28




IUpMEpUOoNUUIKE oXOAn

& Ydpodorikd auatnua ¢ ABAvag: 1diaitepa TTOAUTTAOKO (Kai yia Ta
d1€8vr) dedopéva) ala agiomiaTo

o [poxwpnuévec pueBodooyieg kai Texvoloyika epyaleia yia
diaxeipon Tou GUUBaAouy:
® OV augnon g d1aBeaIPOTTAC UDATIKWY TTOPWV
® 0T Heiwan Tou KOOTOUG UETAPOPAS VEPOU
® 01N BeATiwon NG AEITOUPYIAG TOU GUOTANATOS
® OT0 XEIPIOUO KPIoEWV
¢ OhokAnpwpévo axEdI0 diaxeipiong Yia TNV TPOTEXN TTEVTAETIA, N OTIOIA
avapéveral:
® xwpic 1Idaitepa TpoRARpaTa S1aBe0INGTNTAC UBATIKWY TTOPWV
® XWpic £¢apan Twv evepyoBOPWY ATTOARWEWY
o ATapaitnTeS KUPIEG ETTEUPBATEIC YIQ TNV TTIPOTEXT TTEVTQETIL:
® £AEyX0C TOU avnouxnTIKa uywnAoU puBuol atgnong e {ATnong
® OAOKARPWON TNG EVIOXUGNG TWV UBPAYWYEIWV

A. ZavBakng ka1 A. Koutgoyiawvng , Ixédio Siaxeipiong Tou udpodorikol ouatiparoeg g Abivag 29
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Oeopoi Kal TTOAITIKEG yia TN BIWCIPN XPROT TOU VEPOU OTIG TTOAEIG:
Ta aroTeAéopATA TOVU EVPWTTAIKOU TTpoypduparo¢ METRON

. KaAAig (MavemoTripio Aiyaiou)



OEIMOI KAI ITIOAITIKEZ I'lA TH BIQZIMH XPHIH
TOY NEPOY XTIZ [IOAEIX

TA AIIOTEAEZIMATA TOY EYPQIIAIKOY IPOTPAMMATOX METRON
Zvvodevikd Kefuevo Mapovaiacng
[Napyog Kadirg,
[TepiBarroviordyog Mnyavikdc,

Epsvvnmig, Epyacmpro IlepiBarlovrikod Tyediaopov,
[Mavemomuio Tov Aryaiov

enpl@env.aegean.gr
™mA: 6800051

fax:6800053
1. ToIlpéypappa METRON
METRON - "Mntponohinikég ITeproxég xar Biwowun Xpron tov Nepod”
Xpnparodétnoen: Evponaixn Emtpom, ['evikny AwevBvvom XII yia my Epsvva

40 IMhaiawo Apaong vwa v ‘Epevva, [Ipdypappa "Iepifarrov xan Kiipa", Yno-
npoypappa: "Kowavi kat Owovopkn Epevva yua to [TepifdAdov"

Zvppetéyovres:

* Tpfpa Owovopkav Iepiparioviog, ElevOepo Iavemotipio tov Aporepvrap
* Tunpa IMohtung F'ewypagiag, Mavemoripio Tng OZ@épdng
* Kévtpo Amotiunong Néwv Texvoronav, llavemoripio tov Telh ABif
* Ivonitovro [Tpéfreyng kan Texvohoyiag, Evpanaixi Emrtpomi
"« Eraupeia "'Ydpevong kat Amoyérevong g noAng g Zepiding

2. Ztoyou:

Kataypagy kat Avéivon
[MpoPAinuarav kat Taoewv
oV Awyeipion Ydankdv

[Tépav kat v Ydpevon

peydhwv néiewv

Xdpa&;m/:. g&g:ﬂrrlzmmq Ar-gmoTnpRovIKY Tpootyyian
o€ Evpamaixo enineso AlC-YEQYPAPIKT AVTIRPOSWREVTIKOTITA

Zvotnpatiky Agoadynon
oxenkav [ToAnikdv kat
OcopdV g€ TEVTE PEYEAEG
nOAEL
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4. O1 5 6 g kat Ta Zvotipata Ydpevong

Xapaktnpiotika Zrovyeia:

MMOAELIZX MAHOYIMOZX BPOXOIITQIH OIKONOMIA
(mm)
(xAddec) Taon Al Zuykpirikd % Anaoyéinong
(emowa (1pig 8py) ! xaté oTOV TpLTOYEVN
cn')én%? %; KEQUAT} Toputa
Auctepvtap 720 0.69 "=~ 806 20.1 2.5 91.4
. 0'5 1995 - 1997
Abfva 3500 046" 368 5.6 o 11 70.6
1994
Aovdivo 7120 56 o117 533 (698) 56.1" 2.6 88.3
0.32 1997 - 2001
TeB0An 1215 0.98 "0~ % 596 5.3 1 68
Ted ABIB | 350 (2500) | -0.2 - 424 2.1 ™ 2.1 80
Zroyeia 'Ydpevong:
MOAELX YAATIKOI TOPOI AIKTYO XPHXH
Hm’/érog | lt/xar/mp Km Luvdéoewg Andhaieg % Lovoro Noix.
(padec) % 1t/ovvd/nu | perpovpevy | lt/kar/mp | Wxet/mp
Apotepviap | 101 (96) 370 2087 ™ 392 ™ 2.3 16 - 158
Abnva 590 (645) . 394 6994 7 1625 ™ 19.1 %7 105 100 213 110
Aovdivo 1244 450 31000 *” 3270 23.7 0 227 36 327 155
(1d10km0ieg)
Zefidn 117 264 2818 '™ 240 22 272 98 244 145 '™
Ted ABIB EBvixoi nopoi 906 ' 110 9.2 108 95 361 137

' H mAnpogopia yia Ta guvoriké axabapiota tpoidvra g kGBE TOATG npoépyeTar and diapopeg nnyég
xat Pacieron o SapopeTikég vmobéoelg pétpnomg. Na ovykpuikd oroigeia n Sevtepn omiAn
rapovoialel mo aiémota ooy ela.




Il'evika yapakTnproTika vépeveng, druyeipiong véuTIKOVY TépOV KoL OespdV
Aporepvrap:

o AmoAqyelg and Privo kar Aipvn Bethulde. Evratikm emelepyacia (30%
ovVOAMKOD  KOaTOUg  Vdpevomg)  mepAapPavopévng  XPNONG  GUOLKAG
ene€epynoiag OKOGVOTARNTOC TAPAKTIOV AUIOAOPWV.

o Ziyypovo diktvo — pelwpéveg dwappoéc. ‘EAhewyn petpntdv. Ltabepn kotd
KEPAAN kal cLVOAKT {itnom ta tedevtaio déko ypovia. [Ipdypappa eAEyyov
™mg {Mmong 1o eE0KOVOUNGT EVEPYELRG KAl YPNOT OEVTEPELOVIOV TNYDV
VEPOL KO HIKTOOV Y100 VEEG AOTIKEG TEPLOYEG. ATOKOTAGTAON TG TEPLOYNG TV
appobivov.

o Anuomikf vanpecia HOpeVOTS

o Tevikd mhaicto moMtikng Yo TNV dayeipion TV VIATIKGOV TOPOV — €VBVHVN
Ynovpyeio [Tepparioviog kar Metagpopdv. -

AGqva:

o AmoAnyelwg xvping omd Tapevpa/vdpaywyeio  motapod  Mopvov
(ovvoedepévo pe VIO KATOOKELY TOUIELTAPO Totapol Eviqvov) ko o€
nepintoon cvénuévng {Rtnong n/xar Aewyudpiag Aipvn YAikn / yewtprioelc.

o [IAfpng pérpnomn. Inupovtikés agaveig doppoés. AvEavopevn katd ke@oAn
kal ovvoluny {ienom. [lpoypappata exovyypoviopnot emonteiag vdpoddTMONG
KOl QVTIHETOTIONG APOVAV J1appodV.

o Anudoin ebvikn emyeipnon VOPELONG — CUUUETOYT] LLOTIKOV KEPAAQIOV.

o Mepwag avevepyd EBvikd miaico dayeipiong xor oyedoopod vdatikdv
nopwv. Epmiexdpeva Ymovpyeio: Ilepipdriroviog, Anpociov Epyov xo
Avantoéng.

Aovdivo

o Amolnyeig and motapnd Tapeon kot nopondTapove. Mepikh yprion vadyelon
vdpoopéa. Avodog vdpopdpov opilovia ammv mepox Tov Aovdivov pe
oNUavTIKO K6GTOG AVTANIONG VEPOD 0KOTAAANAOD Yia THOT).

o Meydheg ondAgeg Owtdov. Métpnon uovo  Propmyovikdv  XpHOEDV.
Kataokevr «daktudiovy diktoov dwavounc. EBvika npoypappoto diayxeipiong
™me {mong. Yroypéwon peiwong dtoppodv.

o Idwwtukm emyeipnon Hdpevong.

o Owovopkdg kor [lepforrovnicdg “Regulator” (Nopofétmg — Tmpntig)
WioTikdv  eTalpeEldV VOpevang. Avompn mepifarioviikyy vopobecia pe
Oeopobeuéveg eAGylOTEC POEG TMOTAUMV KOl OYETIKA €kd0OT 0dEDV
QTOATIYEWV.

ZeBidn

o AmoAqyelg amd OEPd  TOUIELTAPWV GE  OPWOVG TOPATOTAUOVS TOV
Guadalquivir, o onoiog ato Vyog g ZePiAAng eivor akaTGAANAOG 0KOpO KoL
Y10 SEVTEPEVOVTEG OTTIKEG YPNOELG.

o IIMpng pétpmon oAAGd onuavtikd TOGOGTO TOAVKOTOUCADV LE KOWOUG
HETPNTEG. IMUOvTIKEG aaveic Sloppodc. AVEQVOPEVN KATG KEQAAR Kol



ovvolikny {fymon. Apapoatikd wpdfAnue mepodikd  emavaiopfavopevng
Aewyudpiag. ZNUavTiKh EUTEPia AVTILETATIONG AEWYVIPIOG KAl TPOETOLUAGIN
OLYKPOTNUEVOL — WPOYPAUUOTOG — ekTakTOv  avaykng.  [Ipoypdppote
avTuet@mong doppodv ko dayeipiong me (RTnong.

o Anpotikn emyeipnomn vdpevoNg WIWTIKOV dikaiov.

o [lepwpepeiakég apyés oxedaopod kot dayeipiong vOATIKGOV TOPV.

Teh ABip

o EBviké cdomua vdpodotomng HE KEVIPIKY KaTtavoun kat davoun vepod ot
6hovg Toug xpnotes. Kopieg amorfyelg and v Aipvn g [aliiéog
(Iopdéavng motapds) Kat VEGYELD VIPOPOPED.

o Opuwkd €Bvikd vdatkd 100lhyio — yewmohtikd mpofAfuata. Zyédwa
aQaAGTOONG Kot peTapopds vepod amd v Tovpkic. AvEavouevog
mAnBuoudg ERpainv petavaotav oty meployn Tov Ted ABif kat pedovtikn
avénon g C(Among yw  vepd. ‘Eheyxog dwppodv  diktdov ko
ETOVOYPNOILOTOINCT PVTACUEVOL  VIPOopOpov opilovia TG WOANG ME
KaBaplopd and WOIOTIKEG ETALPEiEC.

o Anpotikh vanpecia VopevVONg

o Emitpomog Yodamkdv [Iopov kar Ymovpyeio Ymodoudv vredbuva yia
KaTavoun vepod otovg ypnotes. EBvikn etaipeia Aettovpyiag tov kevipikoy
CLOTHUOTOG LETAPOPAG KOt H1AVOUNG.

5. 'evikég Taoerg — [poprqpara
o Inuavtikn migon 010 vdaTKé Woldyo Twv TOAEwWV

o TlpoPAiemdpevn 1 emdiwkouevn avénon g {fmong Aéyw Bedtimong
Botikov emmédov M/kon pepKDG avEavopevov TANGVOHOY T/Kat
EMEKTAONG TV TOAEMV.

o Kipotky ollayf — peiwon vdatikod Svvapwod kot avénon
afefardmras.

o AvEavépevn mwieon ko vrofdOuion g mOWMTOG TV MNYRV
vdpodomong oe cuvdvaoud pe véeg emkivovveg ovoieg Yo TOGHO
vepd.

o Avéavoueveg AVTOLYWVIOTIKEG XPNOELS (reprapPavopévng
«mePPOALOVTIKNAGY, A.). EAAYIOTEG POEG TOTAUAV).

o [lpofAnpatikn avértuén véwv Topwv
o AvEaviuevo oplakd K6GTOG
O ZUYKPOUGELS UE OVIOYWVIOTIKOVG XPHOTEG
o [lepiBardovrikég emmthoelg Kat vopuobesio

o AvEavouevo KOGTOG — TN VEPOD

o Av€avouevog kivduvog kpicewv



6. [Ipofinpaticpos Biweipdtnrag — Aldayn Awygepretikod [Iiasiov

IIpopinpatikn:
Oceopoi - Opyavoon
T Kéarog
—————————— [Iepfaidovrikig
EMRTAOOEL
Isoliyl0

 Se————— Pioxo -
ABeBarvémta

| e ———— Kowovixég
Zvyxpotoeic

Liomua vépoddtneng kat Hdpevomng

Avarntodroxo [IpoTvmo:

o AvENoM Tapong KAl GLGLKY| ETEKTUCT] TOV GUOTHIOTOG,
o Ilpocappoyn opytvwong — EAdelymn 1 TPOGAPUOCTHEVOL GYETIKOT BT Ol

IIpopinpata:

o  Avgavouevo k66Tog TOL VEPOD.

o [IepPariovikég emnTOCELS.

o Opw eméxtoong mépwv VIPodOTONG: 0pwekd KOOTOG, CUYKPOVTELS,
vopoBeoia.

o AvE&avopevn afefardmra dev pmopel vo avripeTwmodel pOVO pE TEXVIKEG
Ao,

Néo Awayeprotiké IIhaiovo:
o ‘Eleyxog «upeyéBouvgy — dwyeipiomg g {mnomg, HeEiwon  amwoAeidv,
OLVTOVIOUEVT XPTOT TTOPWV, XPNOT] SEVTEPEVOVIOV TNYDV KOl SIKTVWY, KAT.
o Muaxpomvoog kot OAOKANPOUEVOG OYENOOHOG — OYEIAOUOG OVTLPETOMONG

kpioewv

- oxetikn avadiapBpwon Beopov



7. Oeopoi: Taoerg kan Oépara
Ieprpepromoinon (“Regionalisation”)

o [eprpeperaxn Awayeipion Ydoanikav [1opwv avé Aekdvn amopporg
o Evpomnaixh odnyia
o [leprpeperaxéc Apyéc kar ZyEda.
o Tevikdg deopevnikdg o16x0g: «KoAny» otkohoyikn Katdotaot 6wy
TOV EMPUVELLKDV VEPQOV.
o Amaydpevon vrep-avtAnong vdpodpov opilovra
o Ilpoctacio mécyLov VEPOD 6NV TNYN — {DVEG TPOGTAGIOG,
o Ynoypewnikn ade108dtnomn vEwV OTOAMYEMY Kot VIPOVAKOV £pymv —
oefaoudc KpLPiov «KaANG» OIKOAOYIKNG KATAGTACTS.
o [lpatedav kprriplo pn-vroPfadpions TPocTATEVOUEVOV OIKOAOYIKAOV
neploxdv (vypopidtomor Ramsar, kAm).
o Amoxatdotact vroBabucpévav VIATIKOV 01IKOGUGTULATMOV OOV
OLKOVOUIKG EQ1KTO.
o Maoxkpoypovia TANPNG KOGTOAGYNGON TOV VEPOD.

Emntdoeig atov Topén g Vdpevong:

E£ao@dAion ToldTnTag — OOTPOTY TEPALTEP® VTOPAdUIONG TNYDV.
Makpdmvoog oxediacpdg — e£EacOaAon mo.POYNS.

[Tepropiopds avantuéng véwv Tépwv

Avatmpdtepo mepiarlovnikd kprmpia

[Mibavag oxeTikn adENOM KEGTOVG

O OO0 OO

Avtayoviepls kot IdiwTikomoinen

=

o Aetovpyia Qopémv Vdpevong ¢ WBOTIKEG emyePoe; (TANPWG
UEPLKDG).

o Xphon eTKOV KEPoAaimv.

o  «Ayopég vepoir.

Penikéc Emnthoeig

o AmodoTikdtepn Aettovpyic.
o Avénuévo ke@dAaio yia eTEVOVOELS.
o MaoxponpdBeopog oxedracpds.

Ev Suvdapet apvnmikég eMRTOGCELS 08 OYE0T Ue TpoPAnuanopd frocudrog:

o Ilieon ya adEnon koTavaA®ONG VEPOD.

o 'Eppacn oe kepalookég enevdioelg vrodoung eig Bapog Aertovpykdv
g€odwv .

o Eéwtepikevon piokov/kdotovs.

o Meiwpévog Kovovikdg pORoG.

o «Evdo-emdothiceign.

- avoykoio BEcpUIKT Kal VOLOBETIKY TPOGAPUOY



8. IToltikég Biwowpdmrag
Apyés Buwowbmrac:

o Aikam, wopponn kar SaTNPNoUn 610 PEAAOV OKOVOUIKT} avarnTuén ywpig
un-avaotpéyiueg teptPorlovrikég aAlayég.

o Zuykepaopdg OIKOVOUIKAV, KOWVOVIKOV Kat TePPaAAovTikKdV oTéymV.

o Makpdmvon, cuvollk} kot OLOKANP®UEVT TPOGEYYIOT.

Miaiow Etéyov Biwowpdtrag yia Tnv vdpoddétmon kar vopevon norewy :

o Ixavomoinom edeyyouevns Cimong xpnotv.

o Acpuiig kot c£1émot o VEPOU.

o Aikaw kot amodotky xatavoun mépwv peta€d aoTKkdOV Kot GAAQV
XPNCEWV.

o [Ipootocia kot émov dvvatdv amokatdotaon @uowkoy nepyBdilovtog -
amopuy vmofabuiong 1N un-avactpéyung  aAAayrig  OMUAVTIKGOV
OKOGUOTNHATOV.

o Kowwvikd avextd k661G vepov.

IMoatikég Epyaleia - Apacerg

OloxAnpmpévn Suayeipion vepov yia 11§ TOAEK OloxAnpopéva ovotipata enonteiag Kal Agitovpyiag vépoddnorng
Xprion devtepevdviwv mydv vepod (m.y. vroPadpiopévor vdpogopeis, SuPpta

véata, KA®T)
OloxAnpopévog oyedtaopdg vdatikod ioofuyiov | Ziyypova epyareia Tipordynong :
o Awxyeipion mg {Rtnong Awapx [Tpoypéppara evnuépwong kal gvaiodnronoinong
¢ Mesinon anwAsrdv [Tpoypappata e&ouwovépneng vepob otig Propnyavieg
¢ [lpootacia nowémrag nybv -ATI0S0TIKEG OIKIAKES CUOKEVEG

Emibiépbwon / avtikardotasn oikiakdv vdpavilk@v CuaKEVOV

Evrtoniopdg - enbiopbwen apavav Siappodv

[poAnrTix Avrikardotacn dikrbov

Auwayeipion - BeAtinon Awktoov (Zdveg nieang, xAx)

OAoxAnpwuéva tpoypéuuata npogtasiog Tov anydv (Zoveg, kivirpa, Kin)

[pootacia kot arokat@otaon tov nepiPdrrovtog | Encuphoss oe vdpavAikés kataokevés (@phypate, xin) - avémlaon
oloocvoTnudTwy

Ocopobérnon kat datipnon eloyiotwv podv - mpootacia and vdpaviikég
enepPaoeig olkocvotnuatey notapicwwv exfordy

Zrpatmyixy) kot Eykaipn anotipnon nepIParroviiKdV ETTOCEDY

Meinon evepyelaxig immeng cvoTyudrwv vdpoddtinong kal Hdpevang

[Tpootacia todTTag OroxAnpapéva tpoyplippata tpootaciag Tev tydv (Zaves, kivirrpa, xAr)
[IpoAnatich pérpnon (m.x. eutopappudxwv, xpurtooropidiov, xin)
Zvotipata ykalpng npogidonoinong

Metpiioew oV xprion

Awxyeipion Pioxov Zyéda éxtaxtng avayxng: Oeopodempébveg Spaoeis kal cuvtoviopig dpdviav
Zuotiuata Eyxaipng nposidonoinong

Kowavikh toArikn Emeikelg xavéveg yw v arnocivéeon aduvatovviev va TAnpacov xpnotdv

Kpatiki emddmon sunaddv opaduv (kuping ot nepidédovg alrayhv)
OloxAnpmuéva Tpoypaupata aotikig enépfaong Kot avimiaong




MNpoértaon yia vouikd wAaioio roidérnrag

TOCIUOU UdATOG TNG TTPWTEUOUTAG
. |

M. Mmrovalouvrag (EMIM)



ETAIPEIA YAPEYZHZ KAI ATIOXETEYZHZ [TPQTEYOYZAZ
E®NIKO METZOBIO IIOAYTEXNEIO

MpoTaon yia vouiko mAaioclo
Molornrag mooipou udarog
TnG MPWTEVUOUOCAS

Huep1da

Nepo yia Tnv moAn:
Zrparnyiko oxediaopog, Siaxeipion Tng InTnong
& eAgyxo¢ Twv Siappowyv oTa SiKTUA

Mapkog Mmovalovvrag
Baeiing ®alaykapakng
I'ewpyw Korta
Eievn Kegaln
Avactaciog [Tovpvapag

E6viko Metoofio [ToAvteyvero
Tunpa IMolnikwv Mnyavikav
Toueag Yoatikwv [lopwv,
Yopaviikwv & Oalasorwv Epywv
Hpwwv [ToAvteyveov 5
15780 [MoAvtexvelovmoAng Zeypapov
TnA.: 01-772.2828, ®ak: 01-778.9118
bonazoun@central.ntua.gr

Afnva 2000



Mpotaon yia vopiko TAGIG10 TOLOTHTAS
TOGLULOV VOATOG TG TPWTEVOVCAS
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Mpotaecn ywx vouiko TAXOLI0 TOLOTITAS
TOOLNOL VOATOG TG TPWTELOVOAG

1 EIZAQrd

11 Fevika

Avvaper cupPaceng petady ™mg EYAAIT kat tov EMIT avatednke ato Sevtepo 1 extereoT) Epyou y1a
diopoppwan Zyediov Nouikov ITAaiciov yia v Ipoarasia s IHotomras tov Moowov Yéarog g
ITpwrevoveag.

1.2 ZuoTnua udpeuct§ MPWTEVOVOAS
loTopika 1 v8podoTnon exel PacioTel o€ SVo cvatnuata véatikwv mopwv (Zynua 1):

] To Bopelo cvotnpa Boiwtikov Knpicov—Yiinc—Mapabuwva
° To votio cuotnpa Evpvov—Mopvoo.

H mpartevovea vdpevetal onuepa amo 1o votio cvatpue Eunvov—Mopvov, eve 1 EYAAIT datnper kat
ouvvinpel 1o Popelo cvatua B. Knpioov—Yiiknc—Moapadmva gav epedpIko Yo TEPUITMOELS AVOYKTIG.
H epedpeta ypnoponomBnke yioa v eVieUoT TOU VEPOSOTIKOU GUGTNHATOG TOV AEKAVOTESIOV ATTIKNG
mv meprodo Aetyudprag 1987-1993.

pLraT R

anrrgs

‘\,.,%"9

Lvotmpa Evnvou - Mopvou

"o Y4 fhen b MW,
Zvomua B. Knooov-YAume-Mapabova

T -

1] ""‘».‘/f

—
LT

HEAHIONNTTEOX

Zynua 1—Kiadot vdankwv nopwv xat vépodotnong (Kovtoonavvmg 1999)

To v8podotiko ovoTua exel ektaon 4.000 km? kai exTeEveTon OF Tpia VEATIKA SIOMEPIONOTA: ATTIKTG,
Avarolikng Ztepeag EMhadag, Avtikng Ztepeag EAadag. ITepapPaver m cvAidoyn, amofnkevon kat
UETAPOPA TOV OKOTEPYOGTOV VEPOV, KUL TNV ENEEEPYAOIA KOl S1AVOUT) KOTEPYAGUEVOV VOOTOG GTO SIKTUO
(m.x. Abnva, [Mewpaia, viow, TPOACTIA) KAl TOV KOTAVEAWTY (). OKloKT, Blopnyavikn Kot apdevtikn

xpnom).
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Mportaen yia vopiko mriaiaio moomrag
0oLV VEATOG TG TPOTEVOVAAG

1.3 Zuyxpovi avriAnyn neEPl USATIKWYV TTOPWYV Kal TTOTIHOU UdaTog

O1 v3aTIKOL TOPOL EIVAL GUUPWVO KE TH CUYXPOVH QVTIANYT QUGIKO ayalO UE OIKOAOYIKY) KO OIKOVOHIKT)
Sootacn. To mooipo vdwp val EVa ek TwY WV Ovk avey ayabo, Tov Tpenel va e5acPUAILETOL OE ENOPKT
TOGOTNTA, GE APLGTY TOOTNTX, GE GUVEXT) MOPOYT, KOVIO GTA CTUELN KATAVOAWGTG KAl GTI YOUNAOTEPN
Suvatn T

1.4 Nopo8eTikn avayxaiommra

Ot eEMAEWELS TNG LTOPYOVCOG VOUOBESIEG TOGO GE EMMEDO OLGICTIKMY PUBUIGEMY 060 KOL OE EMNESO
GUOTNHATOMONGTG TV YOPEDY KL UMTPECIOV OV GCYOAOLVTAL HE TN S10XEPION TV VAATIKOV TOPWV
Kot T Swfeon MOGUOV VIATOG OTNV TPWTEVOVGH, KaBiGTOUV avoyKala Mo €81KT puOUIGTIKY
nopepfacn. H puBuiotikn mapepfoon kabiotatal oKOud TEPIGGOTEPO EMLTUKTIKY AOY® TOVL OTL TO
CUOTNHA LOPEVOTG TNG TPWTEVOVOAS EVOL EEUPETIKA EKTETOUEVO KAl GO TA TAEOV MOALTAOKA GTNV
Evponn 1060 ano mhevpag texvikng dwragng (layout, Zynua 1) ooo kat kowwvikng a&og.

1.5 NoyoOeTixn oxomporTnTa

Tnv avaykn g ouyxpovng moMTKNG duayelpiong tov vdatog, TG VOPOBETIKEG EAAEwyelg Kat
SUOAEITOVPYIEG TOV LTAPYOVTOG SIOIKNTIKOV GUGTINATOG, PLAOSOEEL VO KAAVYEL TO TAPOV EPYO, HECH TNG
owvtatng Zyedov Nouobetuarog yia mv mpootacia t¢ molotTag Tov moaiuov vdarog ¢ [pwrevovaag.

Q¢ xvpror aEoveg yia 10 oxed1GHO Kal TV vAOTONGH TNG SWEcTG TOGIHOV VIUTOG UPIGTNG TOWTHTAG
omv [pwtevovoa avayovrar pe to napov: 1| EYAAIT AE, n Etapew Mayiwv EYAAIT kar 1o YIIEXQAE
(N. 2744/1999).

1.6 AvTIKEIHEVO EpYyOU

To €pyo €xEl QVTIKEWEVO TNV TOPOUGINCT) Zyediov avyxpovov Noukov ITAaioiov (NouoBetnuarog)
Hpooragiag ¢ Howotrag tov  Ioowov Ydarog m¢ Ipwtevovaag, Aopfavoviag vaoyn
TEPPAALOVTIKOUG, TEYVIKOUS, KOWV@VIKOUS, OIKOVONIKOUS Kal BEGUIKOUG TapayovTEG oV ennpeadovy my
TOOTNTA TOV LAOTOG GNO TOVG LAATIKOVS TOPOVS HEXPL TV KATAVOAWOr. XTO €pY0 HEAETOTOL KOL
a&lohoyetral n EAANVIKY, KowvoTiKn Kot cAAodann vopobecwr (EC, UK, IT, DE, NL, FR, USA, AU).

1.7 Mpooeyyion epyou

H npotaon kat 1 0AoKANpwon tov 6xediov Nopobetnpatog (Zynua 2), anattel apevog HEV TANPN YVOOT
10V guotNprarog vipevong g MpwTEVOVOOG, UPETEPOL SE TNG VOUODESIIG TOL SIETEL TOVG LOUTIKOUG
TOPOLG KUl TO MOGLUO VIWP, WOTE VA amoPevyBovv PEALOVTIKEG TPOTOMOINGEL, AUTOV, YEYOVOS OV
QMOTEAEL H1a SUCAPESTN TPAKTIKY GTNV EAANVIKY} VOUIKT) TPAYLATIKOTHTA.

1.8 Medodog epyaoiag

Mia tetpapnvn nepipadiovrikn afloAoynen g Kataotacng (environmental auditing) kat pio Taxvpvéun

avoAVoT TNG TEXVIKNG KAl VOUIKNG Kataotaong vnedeiEav v avaykn cvvtagng Nopodempatog (Zxnua
3).
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[Mporaon yia vopiko xAarsL0 KotoTHTAG
ROGLHOV VSATOG TH|G TPWTEVOVGAG
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1.9 Zuvepyalopevol QopEIg

Evoyer Tov €vpovg TOL avOATPOEVTOC EPYOV OMO MAELPOG YVOOTIKOV AVTIKEIMEVOU KO EVOYEL
avalnmonke 1 cvuvdpoun avew tov 30 axadnuaikev oTEAEYWV Kol EmoTniovev aro Ty EXada kot to
eEWTEPIKO.

1.10 Aoun £xOeong gpyou

H ohoxinpwon Tov £pyov mepAapfavel TaPAAANAQ LE TN VOUIKT TANPOYOPNOT) KAl THY
AVTIOTOLYN) TEXVIKN] TANPOQOPNOT) VRO TN HOPYN TAV ETMHUEPOVS  TEXVIKMV
TOPUPTNLATOV Ko TG TEXVIKNG exBeons. KataPfAndnke mpoonabewa n Teyvikn Exbeon
ka1 10 Nopwko Moo va axorovBovv v e GrA0coPLa SOUNG, MOTE TO EPYO VO
EVOL TANPEG KO GLUOTNHATOMONUEVO, KAl VO KaB1oTATaL EVYPTOTO OF OMOLOVONTOTE
APNO™ 1 pERETNTN TOV.
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IIpotaon yia vopuiko TATIGI0 TOLOTTAS
OGOV VTG TG TPWTEVOVGAG

2 H YAPEYZH THZ NPOQTEYOYZAL

21 Enonreia ouoTnuarog udpeuong

Ot vdatikot mopot g Ilpwtevovsag vrayovrat atn Sikawodoowa tov Yrmouvpyouv I[IEXQAE kat
neprAapfavovy 1o XEPCULN ETMLPAVEIRKA KOl LTOYEW LSQTA TV AEKAVOV ATOPPONG TWV TOTAUWDV
Mopvov, Evnvov, Bowtikov Knpigov, twv Apuveov Yiwkng, [Mapcpvng & Mapabwva, kat cAlov
Aexavov aroppong mov HEAAOVTIKA Ba evIayBouV 0T0 GUATNHA VEPEVETG TG TPWTEVOUCAG,.

AALoL QopeIg Tov GYETILOVTAL UE TNV ENOMTEWR TOL GLUOTIHATOS VSPEVOTG EVAL:
o 1 AevBuvan Ydpevang [Mpwrtevovoag (AYIT)

o 0 ®opeag Awayeprong Ydatwkwv Iopwv ITpwtevovsag (PAY YIT)

o 1 Enuponn Ydatkwv Iopwv [pwtevovoag (EYIIIT)

2.2 Zuotnua Eunvou

Aentopepeies dvovtar ato [Mapaptmua Zvathpe Evnvov (SEY). To gpaypa ot Bson Ay. Anuntpov
otov moTapo Eunvo KaTaoKEVAGTNKE KOl EIVAL ETOIUO VA AELTOVPYNOEL OTI} LEYLOTN SUVAUIKOTNTR TOV.
Qo1000, vepo amo Tov tapievTpa Evnvov petapepetal oto tapevtnpa Mopvov ano 1o 1997, ueta v
OAOKANPWGN KATUGKEUNG TG ovvdemppias onpayyas Evpvov-Mopvov pnxovg 29 km kot
TapoxETEVTIKOTNTAG 27m’/s.

H peon emowe aroppon tov vdporoyikov oyediacpov atn B£0m TOV PEPAYUATOS VIOLOYISTNIKE Yia 11.2
m3/s, Kat 1 OMKN pLOHIOHEVT 1rap07m3 o€ oLVOLACHO PE TOV TaUELTNPE Mopvoy Kal evet GUVTEAESTN
aflomiotiag 95% extipatal o 19.35 m/s.

23 ZuoTnua Mopvou

Aentopepeieg dwovrat oto IMapapmua Zvompua Mopvov (SMO). H rekavn tov motapov Mopvov
guploketat 610 Nopo dokidag kat opiietat ano ta opn 'kwwva, Oun xat Bapdovaia. O Mopvog peet ano
Bopetoavatorika npog votiodvtika. To gpaypa Mopvov dnutovpyet TapsvTnpa aoTEPOESOVG Hopeng 7
km dvtika aro v kowotnta Awdwpikiov. O tapievtnpag Mopvov katackevaotnke Ta €11 1972-79 kat
n Anpwon tov apytoe Tov Agkepfipro tov 1978, To vdatiko CLGTHUA TOV TARELTNPA TEPIAAUPAVEL TOVG
notapovg Mopvo, Mnekeoitoa, ABopo, Kokkivo mov katcirnyovv atov tapievtipa. O TapiEvInpag
napovolalel amwieieg omv mepoyn [Tvpvov. Ta Samepata KopoTiKA TETPOUATE TNG TEPLOYXNG
GTEYAVONOMONKAV PE EMPUVEINKT) ENEVEVAT OMO ACPAATOOKVPOSENR KOl TAPAAANAC KATUCKEVUOTIIKE
G700 OTPAYYIONG KUl KATAKOPVYT KOUPTIVA TOLUEVIEVESEWMV GTO YUUNAOTEPO GNUELO TNG MEPLOYNG.

H pean emota giopon otov tapicvtipa yia ta véporoyika £ 1979-94 ewvar 7.76 m’/s (EYAAII, 1995).
H avtiotoym tipn Kata Tov vépoLoyYIKO GYESIACHO TOL PPAYUATOG r!rav 11.09 m%/s. Ot peoeg emoieg
S1apuyeg Tov Ppaypatog ya 1o 1810 Staatnpa dev Eenepvovy ta 0.36 m'/s.

24 EvoTthua BoiwTtikov Kngioou

Aentopepeieg Svovrar oto [Mapaptnua Zvetqua Bowtikov Kngioov (SBK). H Aexavn aroppong tov
Bowwtikov Kngioov extewvetat 610 avatoliko tunpa g Ztepeag EAladag, katohapfaverl tunpata tov
Nopov Bowtiag, okidag kar Gwtidag, xat opiletat ano ta opn ['kwva, [Tapvacscog, Erkavag kat
KoAMbdpopo.

To véatiko cvotnua nepapfaverl: Tov motapo Bowwtiko Kngoo, tov naparotapo tov Epxuva kat tov
notapo Mehava. O Bowwtikog Knowoog peet ano fopelodutika mpog 1 vOTIoavatolka, dtaoyilel v
anognpapevn Apvn g Konaidag ko exfarer oty Aipvn YAk pece g Awpvyag kot Znpayyoag
Kapbitoag
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Tlporaon yia vouiKo TAGIOW0 TOOTTAS
MO0V VOATOG TG TPWTEVOVIAG

25 ZuorTnua YAikng-MapaAipvng

Aentopepeieg dvovrar oto [Mapaptua Zvetnua YAkng — [Mapaiipvng (SYL). H guaikn Apvn YA pe
™ [apalipvn anoterel Quatkn kataAnén Tmv aroppomv Tov Bowwtikov Knpioov, peta v arognpaven
¢ Kanaidag (o115 apxeg tov 200v aimva). To kapatiko vtofadpo g Apvng £xEL GUVETELL TNV UTOYELD.
S1aQuyn oNUAVTIKOV TOGOTNTAV VEPOL. AOY® TNG XAUNAOTEPNG GTABUNG TNG AUVIG a0 T oTadUN TMV
Sdwhistnprv Tov [oAaTo10V, OOV TEAIKOG UETAPEPETAL TO VEPO, QMOLTEITAL T) AVTIANGY) TOV VEPOL OV
gwvat wrepa daravnpn.

2.6 Zuornua Mapabwva

Aentopepeeg dwvoviar oto IMapapmua Zvomua Mopabove (SMA). To ¢paypa tov Mapabwva
KQTAOKEVAOTNKE T0 1929 oV Ko tov motapov Xapadpov. O tapievinpag tov Mapabwva givat ToAv
UIKPOG GE GYECT] UE TOVG VIOAOUTOUG, EV( GYETIKO OOTIUOVIN EVOL KA1 1) QUOIKT €10pon o€ avtov. To
Booiko TALOVEKTNUG TOV EVAL 1) EYYVTNTA TOL 7TPOG TNV ABNva, YEYOVOS MOV ToV KaBloTa TV Kupla
ook aoQaAEINg TOV LEPOJOTIKOV GuaTuatog. H xmpntikomta Tou svat 40.8 hm® eva 0 wpekpog
oyKog Tov £vat 34.1 hm’.

2.7 EfwTrepiko uSpaywyelo

Ta vépayoyea dakpvovian oe: (1) Kevrpika, (2) Evotika, (3) Bondnrike. To guvodiko pnkog tav
VOPAYOYEL®Y, KEVIPIKMYV, €VOTIKOV Kat Pfondntikev ewvar 495.5 km. ITAnpopopnon divetar ot0
[Topapmpo EEmtepika Ydpaywyew (SEX). H onovdatomra 1oV evotikwv vdpaymysimv 0QeRETal 670
ot

GUVOEOLV TO KEVTPIKA LIPAYWYELR KAl ETOUEVG KO TIG AVTIGTOIYEG MIYEG VIpOANYI0G
EMITPENOVY TT) GLVINPTION KL TOV EAEYXO TV EYKATUGTACEMV

° EMITPENOVY TNV EMAOYN EVAAAAKTIKOV TPOTMV EKUETAAAEVGNG TV MNYOV LIPOJOTNONG KaL T@V
VIpayWYEIV, AVEAOY UE TIG VIPOAOYIKEG CUVONKEG 1) TIG ONMAITIGELS KOTAVOANMOTG.

Ta Ponbnrika vdpoywyelr XPNOILOTOOVVIAL EITE Y1 VO UETAPEPOVV VEPO QN0 UIKPA QPAYUOTR 1)
YEWTPNOELS GTC KUPLX LOPUYWYEID EUTE YO SLPOPEG AARES YPTOELG,

Ta kvprotepa vopaywye Tov cuotnpatog g EYAAIT ewvau:
« vdpaywyeio Evnvou (onpayya Eunvov — Movpov)

e VLdpaywyero Mopvou

o vdpaywyelo YAkng

e EVOITIKO VIpaywyelwo Mopvou — Mapabwva

* vdpaywyeo Kiovpka - Mevidt

2.8 EYyKaTaoTacelg eneepyaciag udarog

Aentopepng nAnpowopnomn diverar ato IMapaptmua Eykatastacelg Enelepyacug Ydatog (SEPY). To
VEPO aQOov cLAAEXDEL GTOUG TAUIEVTT)PEG OBIYEITOL HEC® VIpOYWYELWY GTR SAIGTPIa Yiot ENEGEPYOTIOL.
I ocuvexelo SlavepeTal ano 1o E6WTEPIKO diktuo Sravoung mg Mpwtevovsag. Ot povadeg enegepyasiog
TOGLLOV VEPOV EIVAL TEGOEPIS:

Awhompio IN'hatoiov
Awhomplo Mevidiov

Awhompio Kiovpkwv
Awiismpio Mavdpag.

BN~
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Tlporaon yia vOuIKO TAGLGL0 TOOTTAS
moouov véatog TG TpwWTEVOLBAS

To Swhiompio [adargiov vdpodoter 10 Kevipo g Abnvag xat 1o Anpo Ieaie. To dwhiompio
Mevidiov T1g VYNAEG TEPIOYES TOV AEKAVOTESION ATTIKNG, EVM MOPAAANAL EVIOYVEL T ECAOTEPIKE SIKTLA
Swvoung twv Anuov Afnvaiwv xat Iepaia. To dwAietplo Kiovprwv v8poSoTEL Ta AVETOAIK
TPOUCTIC Kat eVIcYVEL Ta Popeta. To dwhiotnpio Mavdpag vipodotel 10 Oplacio nedio, T Zahapivae Kat
EVIOYVLEL TNV VEPOJOTNGN TV SUTIKWV TPOUGTIOV.

2.9 EcowrTrepixo udpaywyelo

O o0pog dikTvo vépevong VIOSNAWVEL TO GUVOLO TMV QYWYMV HETAPOPAS SIVAIGUEVOV VEPOV, GO TA KOTC
TOTOUG SIAGTNPLIA HEYPL TA VIPOUETPU TV KATAVEADTOY.

To ecwtepiko diktvo dravoung vepov dikarodootag g EYAATI g€vrnpertet 1.608.062 vépopetpnteg eve
EKTIHATAL OTL Ol KaTavaAmteg avepyovral o€ 4.000.000 atopa. H peon emoia avénomn eykatactaong
vewv vdpopetpntwv avepyetat o€ 20.000. To GUVOAIKO PNKOG TOV EGWTEPIKOV VIPUYWYEIOL CVEPXETAL GE
7.000 km kot anotereital ano cwAnveg xeAvfa, XVTOGISNPOL KAl KUPLWG QUIAVTOTOIUEVTOL (70%),
xhaong mecewg 10bar yo Tovg makatotepovg kat 12.5bar yia tovg vemtepovg. H Saperpog tov aywymv
ewvat 1.800 mm n peyadvtepn, kar 60 mm 1 pHKPOTEPN.

Anwheieg vepov oplovrat ano v EYAAIT wg n diapopa avauesa omv tuoloynuevy katavalwon oAwv
WV KATNYOPIWV KAl TN GUVOAIKY KATAvaAwon Tov kataypapetros ota divdiompia. H Sgopa avtn
OQENETUL GE GPUAUOTA TMWV VIPOUETPTITWV MOV OJ1YOUV GE VTOEKTIUNGT| TNG MAPEXOUEVNS TOGOTNTAG,
adda KOl OE S10ppoEG KAl GE TUPUAVOUES ATOANYELS 00 TO SikTvo. O1 anwAELEG uropovy va drakpivovrat
o€ mpayuatixes (my., OpaVLON AYWYWV, U OTEYAVEG GUVIECE, CWANVWOEWV) Kat mlacuatikes (my.
TANUUEAN KATAUETPNOY], CQUAUOTA UETPNTAOV). ATO EKTIUNOEI; Ol GUVOAIKEG QMMAELEG ANO TO S1KTVLO
gvat g taéng Tov 28% Ve 01 TOGOCTICIEG TPAYHATIKEG ATWAELEG dev vmepPatvovy 10 15%.

2.10 Punavon xai rroloTnra uSarog ouoTNHATOS

ZupeMVa HE TIG EPYACTNPIAKEG AVAAVCEL, TOLOTNTOS VSATWY GTOVG VOATIKOVG TOPOVG (TAUIEVTNPEG), GTO

eEWTEPIKO VEPAYWYEID Kt aTNV 10080 TV dwAlotnpimv g EYAAIT ot vdatikotl nopot:

1.  Euvnvov ka1t Mopvov katatacgovral atny katmyopia Al (ToAAn KaAn no0tnta), Kat

2. B. Knowov, YAakng, [Mopaiipvng kot Mapabwva, KaToTacoovial € KATNYOPIEG TOV KUUALVOVTAL
070 puopa TIHeV A2—npog--Al (xaAn mootnTa).

Ot vdatikotl Topot Tov Tpoopiovat yia v vdpevaon g Abnvag:

1. ewat xoAng molomTag KAt 0TI TEP10dovg ENpactag (SnAadn pe yaunAn otadun TapEvInpOY),

2. OQELOLY VO TOPAUEIVOLY KAATG TOL0TNTAG, KAl

3. ewval avOTEPNG TOI0TNTOG A0 AUTOVG Tov dratiBevial yia vdpevon o€ noAheg xwpeg ™G Evponaikng

Evoong
2.11 O KaravaAwTrng

H EYAAIl cEunnpetet onuepa 4.500.000 xatavodoteg, OTN TAEIOYNQE TOUG KATOIKOUG TOV
AEKQVONESIOV, TAPE(OVTOG VLANPECIEG LSPEVOTG KAl GROYETEVGOTG, TOV XUPAKTNPOVIAL OO VYNAN
TOLOTNTA KUl YOUUNAT TILOAOYNGT] AOY® TOVU KOWVMQELOVG TNG XAPUKTNPA. ZTABEPOG OTOXOG TNG ETAPELNG
TPEMEL VO TOPAUELVEL 1] KAONHUEPIVT] PEATIOON TNG TOLOTNTAG KUl CTOTEAEGUATIKOTNTAG TV TUPEXOUEVAOV
VANPEGIOV.

212 Dopeig Braxeipiong udpeuong NPWTEVOUTAS

Ot Qopelg OV GYETILOVTAL UE TNV EROMTER TOV GUGTNUATOG VOpEVENG ewvat: (1) n Awvbuven Ydpevong
Mpwtevovoag (AYID), (2) o ®opeag Awyepiong Ydatkwv INopwv Ipwtevovoag (PAYYII), (3) n
Emuponn Ydatikwv [Mopwv [Mpetevovoag (EYIIIT)
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[poracn yia vopiko 7Aarc0 toloTTAG
TOGLPOV VEATOG TG TPWTEVOVOAG

3 AZIOAONHiH YO®IZTAMENOY NOMIKOY NAAIZIOY

3.1 AfioAoynon vOHOTUNIKNG HOPWNG

Ot datageig g oxvovoag EBvikng Nopobeciag mept TOGILOV VINTOG MEPIEYOVTIAL ONUEPR SLOGTAPTEG
oe wkavo apipo Nopwv (N), [Tpoedpikmv Awtaypatwv ([1A), [Ipagewv 100 Yrovpyikov ZvpBoviiov
(TIYZ), Yrovpywov Amogpacenv (YA), Yyewovopkev Awtafemv (YA) Kot AOm@V KaVOVIGTIKWV
npagewv (KIT). Ot ave dwradelg mpoepyovial om0  S1QOPETIKEG YPOVIKEG TEPLOGOVE  Kat
avrikatontpilovy o 101 dedopeva.

O1 VPIGTANEVOL TUTTIKOL VOUOL SEV TEPIEXOVV EISIKEG PUBUICELG, MGTE VO OPKEL 1] ANAT VAOROWGT TOUG,
oAka opllovv TIG YEVIKEG GPXEG KOl KATEVOUVOELG TG PUBNIOTG KOl EXOULV OVRYKT) OAOKANPOONG TwV
PUBUIGEMV TOVG HE KUVOVEG, OV B KUvOuv TV EQAPUOYT TOVG EQIKTT. ETo1, mapeyouvv gupeia £161kn 0
Kata mepumtmon yevikn gEovotodotnon ekdoong kavovictikav npagenv (YA, I1A, YA), yia t pubuion
TV BepaTev mov kabopilovial 6 HVTOUG GE YEVIKO TANIGLO.

Ze extedeon g ave TeBeyevng vopobetikng efovoodotnong exer  exdober  peyahog appog
KOVOVIOTIKWV TPaEEMV Yidt T PUBUIOT) TV EL HEPOVG BEpATOV KAl TNV Evewpatwon tav Odnylav tav
Evporaikewv Kowvotntwv otv E6vikn Nopobeoua.

Q¢ €K TOUTOV EWVAL EPPAVELS Ol EAAEWYELG TNG LOYVOVCAG VOUOBESIOG ENL PUBUIGEWG KPLGIUMY CTUEPT
BElOTOV MOV OVOYOVTOL GTO OAO POGHO TNG SLAYEPIONG TOV TOGILOL VEATOG.

3.2 Afil0AoyNnNon UPICTAUEVWYV OUCIACTIKWY pUOHITEWY

H nalaotepn EMAnvikn vopoBeci o€ Bepara mowomtag mOoWov vdatog yapaktnpetal amo
AMOKAEIGTIKWG VYELOVOUIKT) TTPOSEYYIoT. Ot datadelg pubpilouy Kuplwg TNV UNOYPEWST) OMOAVHOVONG,
11 peB0doug yAwplmweng Kat peopimong, Tn diadikacia EAEYOL Kal TO appodlo TPOsHTIKO.

Ot entyevopeveg puBpLGeLg ToL vopov Aaioiov N.1650/1986 yia tnv mpoctacia Tov nepPodioviog Kat
tov N.1739/1987 yia tn Sioxe1p1on 10V LVOATIKWY TOPOV TEPIEXOVV YEVIKEG SaTalels.

O N.1650/1986 nepapPavel SlaTaEelg SLOKPUKTIKOV YOPOKTNPR TOU BETOLV TIG YEVIKEG YPOUHEG KO
UTOPOLV VO YAPAKTIPICTOVY ATEAEW, KOOWG YOt VA EQAPHOGTOVV ANAULTOVV TNV EKSOOT) KAVOVICTIK®OV
AMOPUCEMV.

Me 10 vopo 1739/1987 ywvetal amonelpo GLGTNHATONONONG KAt OPHOAOYIGHOV TOV VOUIKOVL TAQIGIOV TNG
Syepiong Tov vdatikwv mopwv. Tlpoketrat yio onpaviiko vopobetnua 10 omoto opws: (i) apevog ot
peyado Baduo dev exet evepyomonder dwdeka ypovia peta tn Beomion tov, Kat (i) APETEPOL ONKG TO 1610
OpLOBETEL GTO TPWTO TOU OPBPO, CPOPL YEVIKMG TC EMIPAVEIRKN KAl VTOYELR VEPQ, XWPIG dlakpion 6Ty
TO0TNTA, TNV TPOEAELON N TN Suvatn XPNOT TOVG.

[Tpokettal 1810 Y1t PLBUICELG TOCOTIKOV XAPUKTNPQ, Ol ONOIEG SEV AGYOAOLVIAL [E TNV MOLOTNTA TOV
TOGLOV VEATOG, KL (G €K TOLTOV dev UMOPOLV vo a&lomotnBovy KaTe TPOTO MWOTE va GuvtayBel eva
KPIGLO KOl ANOTEAEGPOTIKO VOUIKO TAQIGIO YOt TNV TOLOTNTA TOV MOGIHOV LINTOG. £2G EK TOUTOUL T
Bepata SloyEPloNg KoL IPOGTASLOG TOV TOGIHOV VEATOG NG TPWTELOVSHG Jev avTIHETOMCOVTAL KATX
TPOMO GUPY) KAl CUYKEKPLUEVO.

Ocov apopa GTNV £181KN VOUOBESI Y TO OGO VdWP, a&ilel vo ONUEWDEL OTL TPOKELTAL KUPLRG Yiat
YROUpyIKEG ATOQUOE TOV EVOMUATWVOUV GXETIKEG KOwoOTikeg Odmyieg Kat okomouv 1duwg 6Ty
TPOGTAGIA TOV LSOTIVOV TEPIPAAAOVTIOG OO TNV CTOPPYT OPICUEVMV EMKIVEUVOV OVGIV KAl TNG
TOLOTNTAS TOV TOGIHOL LdaTOg. TTpoKETaL Yot VOUOBESIA HE 1S1OUTEPD TEXVIKO XOUPOKTNP Kot TANBOG
TAPAPTNHATDV.

Evéapepov mapovsialer 1 YA A5/2280/1983 onwg autn TpOTOTONONKE, 1| OMOWM ATOGKONEL GTT ANYT
TOV KOTEGAAAGOV UETPOV WGTE VL EMITEVYBEL 1) TPOGTAGIA GO T1) PUTAVOT TWV PUOTKAV VATWY TOV
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[Iporaon yia vouiko Thaiolo ototnTag
TooLHoL VTOG TG TPWTEVOVEAG

ypnoonotovvtal ywe v vdpevon ¢ Ilpwrevovoag Epgoon Swvetar ota vdaro tov Apuvev
Mopabova, Zrapatag, YAwkng, Hapakipvng kot Mopvov. H armopaon avtm exet ndén tpomonombel wg
TPOG TIG GYETIKEG MOPAUETPIKEG TIHEG, Ol TEXVIKEG PUOUICELG TNG EVAL TAPWYMHEVEG VIO TNV eEEAEN TG
ENOTNUNG KOL TNG TEXVOAOYWG, EVE Sev MepAapPavEL KOl GXETIKEG PUBUIGEIS Y10 TNV TPOCTOGIO. TOV
topevmpa Tov Evnvov.

Ot vyelovopikeg Sotaéelg, mov ££0KOAOVOOLY KOl 16YXVOLYV EWVOL TPOPANUOTIKO TO KATO 7TOGO
evapPOVILOVTOL UE TIG KAVOVIOTIKEG PUBILIOEIS TNG TEAEVTOLOG SEKATEVTAETING.

3.3 Avayxn vea¢ CuOTNHATOTIOINUEVNS pUudmiong

H ovyypovn avtipetomon mg dwxyeipiong tov vdatog anatter Beapikn pubpion Kat S101KNTIKN OpyavmOT
010 MACIGL0 HI0G PUOGIUNG KAl OAOKATIPOUEVIG avanTuéng. TovTo ompatvel oTt 1) Sloxelpton Tov véaTog
npenel va oyedaletar e ouvELOOHO PE TO YWPOTAEIKO OXESIAONO Kal TNV TOALTIKY TEPPOAAOVTIKNG
TPOCTOONG, G ENNESO TovAayloTOoV Aekavng (vipopopov oplovia), oty onowr nepthapPoavoviat oAa
T0. EMPAVELOKQ 1) KL VTOYELX vOATA.

ZUVENWG, AMOITEITOL EVO GUCTIUOTOTOWNHEVO VOUIKO TAQIGIO GOQEG KAl GUYKEKPILEVO, EMSEKTIKO
e€eMéng, mov va S18el TIG YEVIKEG PLOUICEIG KOL OOV HOVO Ol SEVTEPEVOVCES MEPTTWOIOAOYIKEG
PUBUIGEL;, TE(VIKEG AEMTOUEPELEG, KAVOVIGHOL Kot dedopeva 8o amoTEAOUV OVTIKEWNEVO VOUOBETIKNG
€&ova1odot-omg yia TV k600N KAVOVIGTIKMV TPaSemV.
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TIpoTacn yia vopuiko Thale1o nol0tnTag
TOGHWIOV VEATOG TNG TPWTEVOVOTG

4 AIEONEZ LYTKPITIKO AIKAIO

4.1 AyyAla

Ze emnedo Ynovpyewwv appodia ewat to (Yrep)urouvpyeto Mepifarrovrog, Metagopwv kat [epipepeiag
Kat 10 Ynovpyewo [ewpyiag. IMapoddnia, veotaviar tpia xvpe appodia opyava: tov Opyaviouo
[MepiBarrovtog (EA), tov Opyavicpo vanpeciwv vdpevong (OFWAT) kot t Acvfuvon Embewpnoewg
[Moowov véatog (DWI). Emong, exovv 18pudet dexa neprpepeiakeg Emtponeg E€vmnpetnong Melatwv.

4.2 AvoTpaAia
Ze enutedo Ouoomovdiaxns KvBepvnone appodia yia Oepata vdatog kat eptFoAlovTog EvVaL 10 UTOVPYELX:

e Buounyaviag kat Evepyeiag (Topeag Yéatikwv Mopwv)
o [lepifarrovrog, ABAnTicpov kat [eppeperag (Topeag [MepBairovtog), kat
[Mpovoiag (Movada Yyiewng Iepifodiovrog).

Ze enmmedo Ouoomoviovr Kparovg (my New South Wales) appodiog ewvar o avtistoog Popeac
diayeiprons Aexavne Amoppone

4.3 FaAAhia

e enuedo vnovpyswv appodia ewvar tpia Yrovpyewa: IMepifoddoviog, Metapopwv kot [ewpylag.
[Mapadinia otnv dapbpwon tov Yrovpyswov Iepifairoviog vrayovial dvo devbuvoelg appodieg yia
Oepara vdéarog, n Awvbuvan Ydatwv (Direction de I’eau) xai n Atevbfuvvon yia v npoAnym g
puraveong kat Twv kivdvvawv (Direction de la prevention de pollution et des risques).

Ala opyava oTov Topea NG dayepiong Twv vdatikwv ropwv ewvar n E6vum Emtponn yia o vepo mg
omowag 0 POAOG EVaL GUUPOVAETIKOG, KAl Ol ENTPONES OLKOVOUIKNG SAYEPIGNG TV AEKAVQV OmOPPONG,
TOV AEITOVPYOLV G AVEEAPTNTEG OIOKNTIKEG APYES.

4.4 Feppavia-Bavapia

[a 1o Opoonovdo Kpatidio g Bavaplag 0 Anpog exel TPOTOYEVY] OLGIOOTIKY) QPUOSIOTNTA EK TOV
Zuvtaypatog yia m dayxepion tov vdatog kat v Tpopodocia mocov vdarog. H Nopapyia gxel m
Soumrikn emontew ent TV Anpav. Tnv e1dikn appodotnta kafopiopov ToV VOUIKOV TAAIGIOV EXOVV TO
Yn. [epPoddoviog, 10 Y. Ecwtepikav, 10 Y. Yyewag kar t0 vopoBetiko cwpa. H Opoonovdioxm
KvuBepvnon ewvar appodia yia t1ov kafopiopo VOUIKOU TAAIGI0V Y10 TG HEYOAQ TOTANIA KAl TIG AUVEG TOV
Saoylovv tepioootepa opocnovda kpatidia

4.5 Evpwniaikeg Koivornreg

Ze enuedo Evponaikov Kowotntov exel exdoder tinfog Odmyiwv tov ZvpPovitov kat g Emtponng,
TIG OMOLEG KATO TO MEYOAVTEPO PEPOG EXEL EVOWUOTOGCEL | EAAada.

4.6 Hvwyueveg MoArreieg

O ovvtoviopog yia v avartuén TOV QUOIKOV TOPWV YIVETO HEGW Tov ZupfovAlov Ydartikwv ITopwv
(Water Resources Council) kat Tov Emirponov Y8atwv (River Basin Commissions) o€ enutedo Aexavng
anoppong. 10 ZupPovito Ydatkwv Ilopwv, cvupetexovv o Ymovpyog Ecwiepikwv, o Ymouvpyog
[ewpyiag, o Yrovyog EOvikng Apuvvag kat o Yrovpyog Yyewg, [Taderag kar Kowvovikov Yanpeciwv.

Mnovagouvvtag, araykapaxng & Tuvepyateg
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[Iporaocy yia vopuiko haioio xowotnTag
TOGIHOV VATOG TNG RPWTEVOVOAG

Tig Tpodiaypapeg moloTNTAG VEATIKWY TOPWV, VEATOG Yia XPNON TAPAYWYNG TOGILOV VEATOG, MOOTNTAS
nooow véartog Kat ta oxetika mpotvra Betet o Opyaviopog [lpootacwag IepiBodloviog (US
Environmental Protection Agency).

4.7 lraAia

Zmv ltaha ot empepovg appodomieg ot Slayelpion TOU VEPOL mov TPoopliETal yia Ldpevon
aockovvtat oo v KuPepvnomn, TIG MEPLPEPEIOKEG SIOIKMOEI] KAl TIG GPYEG AEKAVNG TOTAOV,
ovvdvalovial eva VYNAO ERNIMESO ATOKEVIPWONG OTN ANYT| ATOQACEWV.

4.8 OAAavBia

Ze gbviko emmedo 1pa umovpyela gyouv apupodomres: To Metapopov, Anpociwv Epyov kat
Awayepiong Ydarog, To Owiopov, Xopotatag kat [epiBarrovrog, To Mewpyiag, Aaxeipiong g dvong
kat [yBvotpopeiwv.

Ze enapyako enedo, o1 Swdeka enapyleg S1A0ETOVV AVTICTOLMG SWEKA EXAPYIAKA VOUOOETIKA COUATA
Kal EKTEAECTIKEG EEOVOIEG.

Ze mEPLPEPEIKO-TOMIKO EMTEGO, Aertovpyovv e&nvia €&t Zupfoviia Ydarog. e auta €val gviovn 1
AdiKm cvppeTom.

Z10VG OPYAVIOHOUG TOTIKTG CLTOSIOIKTOTG AVIKEL LOVOV T) S1YEIPION TWV CUCTNUATOV ANOYETEVOT|G,
Ot gtaipeieg vdatog otnv OAavdia gvatl KOWMEEAELG KAl KATA KAVOVE 0l HETOYOL TOVG AauPavouv eva

YOUNAO UEPIOUA EML TNG OVOUOOTIKNG GElS TV UETOXWV TOVG, eved mbava kepdn emevdvovial oty
ETAUPELQ.
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[poraon yia vopiko mAaraio woloTnTag
TOGIPOV VOATOS TG TPWTEVOVAAG

5 NPOTYNA YAATOZ

5.1 Y3aTiKwy mopwyv

Ta mpotuma TV LAATIKOV TOPMV GTNV LRAPYOLCA EBVIKT VOUOBEGIO aKOAOVOOLY TIG PLBNIGEIG TNG
Evponaikwv Kowomtwv. Zmv mapovse mpotacn €xovv Anebel vmoyn Kol 7mpotuna  SeBvav
OPYAVIOUWY Kol GAAMY YOPOV EKTOG EVPONAIKTG EVOCTIG.

5.2 Mooipov udarog

Ta mpoTLRa TOV MOGIPOVL VOATOG GTINV URaPYXOVsa £0VIKN vOpoBeota akoAovBovv Tig PLBUICELS NG
Evponaikov Kowvomntwv. Zmv napovce 7mpotacn €xovv Angdet vmoyn ket mpotvma  debvav
OPYOVICUWY KOl GAAMY YWOPOV EKTOG EVPONAIKG EVIOTS.

5.3 MapexxAioelg

Ot TOPEKKALGELG OO TIG MG GV TIPEG TMV VOATIKOV TOPWOV KUl TOV TOGIUOV VdaTog oprovian pe
anogacn ov Yrovpyov [IEXQAE (coppnva pe v vroBfedlopevn mpotacn).
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TIpotuon yia VOUIKO TAGIGL0 ROLOTTTUG
ROGLPOV VOUTOG TG RPOTEVOVEUG

NMPOTEINOMENO NOMIKO NAAIZIO

6.1

IKOTIOG NMPOTEIVOUEVOU VOHIKOU TTAQICIOU

ZKOMOG TOV TMPOTEWVOUEVOD GYXEDIOV VOHOU Eval 1| BEGTIGN EVOG GLYYPOVOV KOl EQUPUOGULOV EVICIOV
VOUIKOV TAQLG10V Sloxepioemg Tov mooiuov vdatog g Ipatevovoag, yio v e&acpaiion g Tapoxng
vdatog aplotng mootnrag.  Aapfavovral vroyn ot Wlarepotnteg g xmpotagikng Siapbpwong Kot
avanTvEng TV VEATIKAV TEPLOYWV KAl TOV GVOTNHATOG LEpevang TG [TpwTevovoag kat o1 pLOUICEL TNG
vrapyovoag EBvikng Nopobfeoia, wg avtn exet evappovichel pe 11g odnyieg g Kowomnrag, kot Tig
Satagelg mov agodoymOnkav kat enieynoav ano TNV cAA0dnN VOUOBESI KOl TPAKTIKT, ENL Oepatmv
TOGIUOV VEATOG.

6.2

ZuAldoyioTikn-peBoSoAoyia Twy Siaralewv TOU VOHIKOU TAAITIOU

H ovAdoyiotikn kat n peBodoroyia Tav dratageav Tov npotevopevov Nopobetpatog Sakpiverat;

L.

Z10 MTAIOI0 TOV PLOUIGTEMV BERATAOV OTTOV ENLYEIPELTAL:

o 1 do1knTIKN S1opBPMON TV VANPESIMV TOV AGYOALOVVIAL PE TNV VEPELST] TG TPATEVOVTUS,
¢ 1) GUVOAIKI) QVTIUETOTION TOV OVAQLOUEVAV TPOPANHATOV GTa TAQIGWE TOV CUGTIUATOG

vdpevong m™g [pwtevovag, amo ™V TPOCTACIH TWV AEKOVAV amoppong (Ypnoelg yng Kot
EKPETOALEVOELS OTIG MEPIOYEG, MPOANYN KAl KATUGTOAN TNG PUTAVONG) UEYPL TN cvAloyn,
peTaopa, encEepyacia kat Sravoun Tov vdatog,

® 1 AEITOLPYIE TAV GPHOSIV GOPEMV yia TNV LSPELEN TNG TPAOTEVOVCAS, O EAEYXOG KAl 1)

TAPAKOAOVONOT) TV VIATIKAV TOPWV KAl TOV TOGIHOV VIATOG, KAl 1) ENPOAT KVPWTEMV

Z11g appodiotnteg oc emmedo appodiav Yrovpyeiwv onov:

ot Topelg TG Sxyxelpiong Tav vdatikmwv nopav vépevong g [Tpwtevovoag, 0 KaBOPIGUOG TAV
TOPAUETPWV KUl TOV MAPAUETPIKMV TIU@V TOLOTNTAG TV LSATIKOV TOopwV _Ldpevong
[Ipwtevovoag Kot TOU TOGIUOV VEATOG, M TPOCTAGIO TWV AEKAVMV AMOPPONG Kat O
kafopiopog twv {Ovav mpooTaolag TOUG (EYKPION adElwV), T EMOMTEIN TWV (QOPEWV
Sayeprong xat vdpevong g Tpwtevovsag avatifevial 610 YIIEXQAE. O kafopiopog kat 1
Swayelpion odov TV OYETIKOV Ogpatav amo eva kar povo Ymovpyeto, to YIIEXQAE,
OewpnOnke G 0 TAEOV AUGITEANG, TRPOKEIUEVOL va eEACOUAILETAL 1] TAYELD, AMOTEAECUATIKT
Kat e€edikevpevn dpacm Tng A0IKNoNG 6T0 KPISIHO BENT TNG TO0THTAS TOV TOGIHOV VEATOG.

N ovvappodlomta TV AoWmaV YTOUPYEIWV VIOOETNONKE HOVO OTIS GNOAVTMG OVOYKUIEG
nepmtacelg enontelag v epyactnpiev (YIIEXQAE xat Yrovpyeio Yyewag Ilpovolag kat
Kowavikov Acpaiioewv), KatapTiong Tav Kadikov yewpyikng npaxtikng (YIIEXQAE ko
Yrovpyeo I'ewpyrag), katafoing anolnuimong oTIG VYICTAUEVESG Kata 1 SnoclEven Tov
VOUOV YEMPYIKES, KTNVOTPOPIKES, Propnyavikes Kat BlOTEXVIKEG EKUETUAAEVOELS OTIG LOIVEG
npootactag Tav Aekavav anoppong (YIIEXQAE, Yrovpyeo Avantuéng, Okovopikmv Kat
Yrovpyelo Tewpylag), emdotmong avadopdpmong KOAMEPYEWWV KOl KTINVOTPO-QIKWV
ekpetarrevaewv (YIIEXQAE xat Yrovpyelo I'empyiag).

Z11g appodiotnteg o€ enmedo Qopewv katl vINPesIwY onov Katafindnke npoonadeia va eviaydel
10 veO 0Yed10 OTIG NdN VAP OVOEG PLBUIOELG. [d1a:

(H

[MpoPAenctar n ovykpotnon dievbovens Ydpevons Ilpwrtevovoag, LRAYOUEVNG OTO
YIEXQAE, 1 onota 6a evat vrevbuvn yia kafe OxeTiko {nNInpua, mov ava@uetal ano
Stayepion TV  VOETIKOV  TOPOV  LIPELONG NG TPWTEVOVCOG XWPIG OHAG Ol
SpuaTNPlOTNTEG TNG VA EUTAEKOVIOL T) VA OUYKPOUOVTAL UE EKEWVEG TV TUMNHATQV
Awyepiong Ydatikav [Mopav otig Meppepeieg, faoet tov N. 2503/1997 yia t Atoiknon,
OTEAEYMCT TEPIPEPELDG.
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6.3

Iporacn yia vopiko TAaIGLO TOLOTNTAG
ROGLILOV VIATOG TG APOITEVOVSUG

H emdoyn tov kevipikov avtov opyavov Paciotnke otv avaykn uvropéng Kat
OVCLAGTIKNG AEITOVPYLNG PIaG EEEIOIKEVHEVTG KAl UMOTEAEGUATIKNG VRNPEGIOG, 1| onola fa
Suyeipiletar Ta Bepata vdpevong g [pwtevovsas.

(2) [Mpotipndnke n dnuiovpyia vanpeciag n onota eviacoetal 610 YIIEXQAE (xat oyt n
ovaTtacT pag aveéaptng dokntikmg apyng), wg

o gk g e&ewdikevong Tov YIIEXQAE otov Topea g [Ipootaciag tov [epifaddovrog,
TUTHE TOV OTO10V GNOTEAEL 1) TPOCTAGLY TNG TOOTNTAG TWV VOATIKWV TOPWV KAl TOV
TOGLHOV ViATOG, Kat

o G vropéng OE AUTO TNG QNALTOVHEVNG VAIKOTEXVIKTG vrodoung kot tng Ievikng
Awvbuvong IepiBodrovrog, otnv onota vrayetain AYTI.

[epartepw, N dnpiovpyia plog aveaptnmg doumrtikng apyng (onwg m.x. Tov Opyavicuov
[Mepifoddoviog otnv AyyAlr) UE TIG auTEG appodlotnTeg O GUVERNMYETO OMUAVTIKY
EMPaPLVOT TOV KPOTIKOV TPOVTOAOYIGHOV Kat PEYOAO OYKO SUTAVWV TPOKEUEVOL YLa TN
OUGTOGT KO EVPVOUN AELTOVpYLR TNG HE TNV KaTaAAnAn vrodopr kat e£edikevon.

(3) Ocov agopa otov appodio @opea SyElPIoNg TV VIUTIKOV TOPWV KOl TAPOYNG
avenegepyaoTov VATOG OTNV TPWTEVOVGH KOL TO (POPEN VSPEVONG MPWTELOVCAG, Ol
TPOTEWVOUEVEG PLOUIOELS AapuPavouv V' oyn Kal evoppovibovial HE TOV  RPOSQUTO
N.2744/1999 ywt v EYAAIT AE xat v Etaipe Toywv EYAAIL H ovopacia tav
PopewV anodoBnKe OE EVPELX EVVOLL, WOTE O VOHLOG VO EVOL AVOLYTOG GE TUXOV VOHOBETIKEG
eZel15elg eV TPOcH1oPIBTIKAY EK VEOL Kt S1Evpuvlnkav ot oppodlotnTeg Tous.

ZNTNUATA CUYKPOUOTNS ApHOBIOTHTWY

Te OYEOT UE TIG MPOTEWVOUEVEG, PLBUICELG B0 puropoveaV va avokvuyouy {ntnuote yie ta g€ng feparta,
15106 EVOYEL TNG KATAVOUNG TWV XPHOIOTNTOV PETAEN TWV EPTAEKOUEVOV YTToVpyEImV Kol YINpesiwy:

To napov oyxedio Nopov de Oryer To N.1739/1987, ovpopwva pe 115 dato&ely Tov OnNOOYL, TO
Yrovpyelo Avantuéng evot oppodio o€ €6vIKo emmedo yia T S1yEPplon TV VIATIKOV TOPMV EG
TNV anodocn TOVG YU OPICUEVES XPNOELG OTNV AVTIOTOLYN KATa Katnyopla xpnong apxn. Ocov agopa
8¢ omv ekewdikevon ™G €BVIKNG TOAITIKNG Sloxelpliong TV VAATIKWV NOPWV G MEPLPEPELNKO
enmedo, peXpL npotvog appodieg nrav ot Iepipepeiakeg Yanpeoieg Awyeipiong Ydarwkwv Iopov,
nov giyav ovotadel oto Yrmovpyero Avantving Meta mn 8gon og wyv Tov N. 2503/1997 yio
A101KNON KOL GTEAEYMOT TNG REPLPEPELRS, Ol OPROSIOTNTES TOV WG ave Yanpeciwwv petafifootnkay
o1a vro cvotoon Tunpata Awyepiong Ydatwwv [lopwv atig [lepipepeieg.

Me 115 puBuicelg Tov TPoTEWVOUEVOL 0YEGI0V vopov, 0 Yrovpyog ITIEXQAE ewval appodiog yia
Soyepion 1oV véATIKWV TOPOV MOV MPOOPILOVTOL YlOo TNV VLOPEVEN TNG TPWTELOLGNS (E181KES
pudpioe). g ex Tovtov o Yrovpyog IIEXQAE ewvar appodiog yia tov xwpota&iko oye616H0 TV
{wvov TpOCTUCING, TIV UNAYOPEVCT) TWV PURAVIIKMOV EKUETEALEVCEWV, ANOPUCICEL EML BEpATOV TOV
13aTIKOV 1605VYI0V, TV KEQUANIWV KAt CTOL(EIWV TOV 0XES100 Srayeplong TV vaTIKWV TOPWV.

Me Boon To taponave, oTIG TEPLOYES TOV AEKOVWV OTOPPONG TV VATIKWV TOPWV TPWTEVOVCAS, O

appodiotnreg Tv Tunpatev Awxepiong Yoéatkav Mopev tav Tlepipepeiav Avtikng EAdadog,

Xtepeag EAladog kat Atticng:

- mepropiovian vrep tov Yxn. [IEXQAE 1 og adda {nTnpato TPOTEIVETOL GUVEPYATLO TOUG HLE TOV
QAITYYTI (vdatiko 10okvuyo) kat t AYTI (oxedio Swyeprong vdaticwv nopwv)

- Swmpovval yio T0 Aouto v3aTvo SlopEPICHA.

To Ynovpyeio Ecwtepikav givat ) appodux apyn yio v vdpevon ektog ano v Ydpevon Abnvav
Kot Oegoodovikng, mov avnkel kot oty appodiotnra tov YIIEXQAE eve oto oyedio vopov
TPOTELVETOL VO VTLAXOEL GTNV QTOKAEISTIKY appodiotnta tov YIIEXQAE.
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IIpotaocn yia vopIKo TAXIGI0 ROWOTTAS
mOGILOY VTG TG TPpWTEVOVAAG

o O kaBopIGUOG TOV TUPAUETPWV KAl TUPAUETPIKGOV TIUMV Y10 TV TOLOTNTA TV LOATIKWY TOPWY Kat
TOU TOGIPOV VAOTOG OVNKEL UTO TO 1OXVOV KOOEGT®G GTN OCUVAPHOSOTNTA TEPICCOTEPMY
Ynovpyewwv (YIEXQAE, Yyewg, Ecwtepikwv, Efvikng Oikovopiag) eve o610 oxedlo vopov
TPOTEWETAL Ve UayBel aTnV anokAEloTIKN appodiotnta tov YIIEXQAE.

Yo 10 mapov kabeoTwg, appodia apyn Y TV pappoyn dwatatewv Y TV TPOCTUCIA TNG TOOTNTOG
TOV TOGINOV VOOTOG KAl TNV ENOMTELD. ENL TOV ELEYX WV Kal TV Epyactnpiov ewvat to Yrovpyeio Yyelos.

Z1o mapov oxedlo vopov mpotevetal mapadAnin erontew ano 10 YIIEXQAE kat to Ynovpyeio Yyeiog,
¢ mpog TNV enontewn Twv Epyaompiwv EAeyyxov IToomrag Yoarog kat Tov S1kTuov otadumy autopatng
avadvong kat to€ikohoywkov gleyyxov. IIpoPienetar emang otl, wg mpog T0 O ™G TPOSTACING TNG
Anpootag Yyelog, ot QOpelg Soxglpiong Kol vdpeuang g TPOTELOVCAG VTOKEWVIAL GTOV EAEYXO TMV
appodiav vanpecuav Anpocwag Yyelag.

6.4 EmiAoyn VOHOTUTIIKNG HOPPNS VOHIKOU TAQITIOU

Ot vTapyOvTEG TUTIKOL VOUOL KOl VOUOBETIKEG £EOVGLOB0TNOEL;, OTWG CVTEG EVOEIKTIKWG KUTAYPUPOVTAL
OTO MOUPAPTNUE TOV TAPOVIOG, PULOULOLY  SlOYPOVIKMG KOl GTOCTACHATIKGOG Ta Ogpata g
Sioxelpiong Tov moatpov vdatog kot mepexovv gEovatodotikeg Satadelg yia v ekdoon olwv TwV
VROV TV ave KavovioTikev npagenv, TIA, ITYE, YA, YT, [1A yia ™ pubuion Swxprtog opilopevav
Oepatwv.

Ot enmt  PEPOVG QVTEG AMOCTACHATIKES PUBIICELG, TOV E100YOUV Ol IGYVOVTEG TLMIKOL VOUOL Kavn Ot
autewv TopadAnin vopoBetikn eovolodotmon ot dagopa opyava NG EKTEAEGTIKNG AELTOVPYING
(Tlpogdpo Anpoxpatiag, Ymovpywo Zvpfoviio, Ymovpyovg KA.m ) dev  emurpenel v exdoon
kavoviotikng mpagewg (ITA, KYA), mov Oa mepiexer 10 ouvolo twv  pubuicswv, otig onoeg Oa
AVAPEPETAL TO OEGUIKO TAUITIO VIOt TO TOGLLO VOWP.

H ex8oon ouveEm®G TUMIKOV PULOUICTIKOV VOUOV, GSIOKPITWG TNG EKTACEWG TMV PLOUIGEDY CVTOV,
EKTINATAL OVAYKALD.

ZUVERMG TPOTEVETAL:

° Exdoan tumikov vopov, tov onotov ot diatagelg 6a avTipeTomiovy T0 GUVOLO T@V BEPaTOV TG
Sy EPpLoEwg TOV TOGIHOY VOATOG.

° NopoBetikn g&ovotlodomon ekdooswg puag (Kowng) Ymovpyikng Anogaong, nov 0o puBuitet
E101IKWTEPQ MEPMTWGIOAOYIKE OEpOTA,

6.5 Mepog | - Eicaywyn (mepiexopevo Siaraiewv)

To Mepog [ tov Nopobetnpatog anoterertal ano 1o kepaiaw | €0¢ 4, To KLPLWTEPA ONUELR TOV
avoivotal wg g&ng:

Z10 kePoAoo 1 TOV VOUOVL TEPLEXOVIOL E100YWYIKEG SlaTAEEG Y TO OKOTO TOV Vopov, Oeomion
OLOKANPMUEVOV GUOTNUATOG KAVOVMY S1KAI0V, TO TEJI0 EQUPUOYNG AUTOV KUl EVE TANPES KAl EVYPNOTO
GLOTNHA TV OPLOHAV TOV XPNCIHOTONONKAV Y10 TIG AVIYKEG TOV TUPOVTOG.

Zto keparaio 2-Dopeig Saxeipiong vdpevong TpwTELOVCUG — ApPROSIOTNTEG PLBHULLOVTAL Ot APUOBIOTNTEG
tov Ynovpyov IIEXQAE, npofienetar n ocvetaon g Awvbuveng Ydpevong Ilpwrtevovoog oto
YIEXQAE eve cuvioTatal Eva avTiipOCWTEVTIKO GUPBOVAEVTIKO Opyavo.

Z10 keparato 3 TMowomra Yéarikwv [Topwv KOTOXUA®VOVIOL T TOIOTIKA XAPAKTNPIGTIKA TOV VEATIKOV
TOP@V, Ol TEPUTTWOEL TAPEKKALOEWDV OO T1 OPLONEVEG TIHEG

10 xeporao 4 TMoomrta [loowov vdatog katoyvpwvovior Tehog Ta [EviKo YapaktpioTiKe TOVL
TOGILOV VATOG, OL PUOIKEG, YNHIKEG, HIKPOBIOAOYIKEG TOPUUETPOL KOL Ol TEPUTTOTELG MOPEKKALITEDY.
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[Tpotacm yia voutko TAaIGL0 OOTHTAG
TOGLUOV VOATOG TNG RPWTEVOLGAS

6.6 Mepog ll--Zuornua udpeuong mpwrevovoag (epiexopevo Siarafewv)
To Mepog 11 anoteheitat ano ta kepuAata 5 €wg 8, To KUPIWTEPH ONUELR avoAvOovVTal mG gENG.

Zro kepadato 5- Ydatkot [Topot Ydpevong, meptypageral To cuatnpa VIPELOTS TG TPWTELOVCOG KOl O
vdoTikol mopot, N Sladikacia eTIUNONG, TAPAKOAOVENGTG KoL KaTaYPaPNG TOV LIATIKOV 160LUYIOV THV
AEKavOV amopporng kot TV Topievtipwv vdpevong g [lpwtevovsag, 10 oxedo Soyeipong TV
VIOTIKOV TOPWV AEKAVOV ATOPPOTG, TC BEUOTA TOV TPOGIOPIGHUOV TOV 0PIV TWV {OVOV TPOCTUGING
TEPIUETPIKC TOV TAUIELTNPWV KOl Ol TEPLOPIGHUOL KOl ONALYOPEVGELS SPUTTNPIOTIITOV OV IGXVOLY GTO
£GWTEPIKO KaBE {wvrg

To 0A0 cLGTNUA EAEYXOV TMV JPAGTNPIOTITOV GTIG TEPIOYEG TWV AEKAVRV OROPPONG SuVSLaLETaL Kat pe
MV aNAYOPELOY dpasTNPIOTTMYV, EYKOTOOTOCEMY KOl EKUETAAAEVCEDV GTO CUVOAO TNG AEKOVIG
AmOPPONG, OTIG CUYKEKPIUEVEG TPOSIYPAPES ENEEEPYNOIOG TV anOPANTWV OE SPOGTNPLOTHTEG KA ROV
BplokovTal GE GUYKEKPIUEVT] AMOCTACT] GNO TOTOHOVG, PEUNTO, TOPOTOTOUOVG KAT Tov eKBariovv Gg
TOUIEVTNPEG KOL TEAOG ME TNV UNMOPBOAN OAWV TWV VRMOAOWMWV ERMITPENOUEVOV KOTQ TC AOLICQ
Spactnplottwv oe cuvtadn peletng nePIPAAAOVIIKOV ETITTWOEMY, TNG OTO1ag TO E161KO KEYUAQLO Y10
TNV TPOCTAGIO. TV LIATIKOY TopwV Ba gykpivetat aro ™ AYTL.

Zto keparalo 6-EEwTepiko YOpaywyelo MEPYPOPETOL TO CUCTIHA TOV ECWTEPIKOV VIPaY®YEIOL,
puBuovtar ot vroxpemoelg tov PAITY YIT oe axeon pe T GLVINENOT Kot AEITOVPYLO 0TV EEMTEPIKOV
VOPOYWYEIOL KAl TO HETPO TPOGTAGIAG AVTOV UE TN Beomion 151G dvo {wvwv mpostaciag 10 kat 50m
TOV onolwy 0 a&ovtag TouTI(eTal ue Tov afova Tov EEMTEPIKOV LOPAYWYELO.

Z10 KEQuAlO 7-EyKaTacTtacelg enclepyaciag vdatog mEPLYPOPETAL ENIONG TO CUCTNUC TV HOVAd®Y, 0
vroypewoelg Tov DYTI ya T cvTVNPNOT Kot AEITOVPYLL TWV.

Zto keparato 8 tov vopov — Ecwrepiko Ydpaywyelo mEPLYPOYETOL TO GUOTNUA TOV EGWTEPIKOL
vdpoywyeion kar ot vroypewselg ov PYIT wg mpog T GUVIHPNOT , AEITOVPYIO. KOl TIG TPOSIOYpapEs
ToU.

6.7 Mepog l11-@opeig & enmonreia (mepiexopevo Siarafewv)

To pepog 111 Tov Nopov arotedettal ano ta kepuraio 9 €ng 11, Ta xuplwTEPO GNUELR TOV AVUAVOVTOL WG
&&ng:

Z10 keQahalo 9-Aloxelpion Kat d100e0m TOGLHOV VOATOG KOTOXVPWVOVTAL Ol OUOdIOl POPEIS Yia TNV
Swayepion tov akatepyastov vdatog — QAIIYYIT kot ™ mapoyn vanpeciov vdpegveng oV
npwtevovoa-OYTI kar 01 VTOYPEWMOEIG aUTOV

10 kegorato 10 -Eleyyog ITolotnrag vdatog kabopweTal TO AVIIKEIUEVO TOV EAEYXOV, N ueBodoroyia,
OUYKEKPIUEVE OsomETaL LROYPEWCT] OMOKTINGNG TICTOMOINTIKOL  dlamioTevong, npoflenctal o
KaHopIoHOG TV BECEWV SELYUATOANYING KAt TOU §IKTVOV BECEMG OTABUMV QUTOUTNG AVAAUGHG.

1o kepodao 11 Touv vopov —Actikn gvbuvr, [lowikn evBuvn, Kupwoew, puBuilovial Ta avTiGTol o
Oeparo.

Mrnovagovvtag, alaykapaxkng & Zvvepyateg
E6viko Metoopio [Molvtexvelo (24/11/2000) Zerda 18 ano 23



[Ipotaon yia vopiko TAQIOI0 TOOTNTAG
TocIoY VOATOG TG FPWTEVOVOAG

7 AIOIKHTIKOZ MHXANIZMOZ EQAPMOIHZ AIATAZEQN

7.1 Zxnuarixn Mapovotaon

H omoteleopatikoTnta TG EPapuUoyns 10V TPOTEIVOUEVOL VOUIKOV TAQIGIOVL E£1VOL GLVOPTNGY TOAA®Y
TAPOYOVTMYV, OTWG T) COPVELR KAl | TAnpotTNTa TV datatewv. Kupiag opmg onpacia exel ) tpotaoy
COPOUG KAl EVEAIKTOU SL0IKNTIKOU UNYAVICUOV, TPOKEILEVOV O1 TPOTEWOUEVEG PUOLLICELG VO LAOTOINOOLV
KOl V& AEITOUPYNGEL TO OAO MAEYUR TWV TMPOGTOTELVTIKOV Sotalewv. O S101KNTIKOG UNXAVIGUOG OV
TPOTEWVETAL GTO TAQLCIO TOV TAPOVTOG EIVAL EVTKTOG KA EVEAIKTOG.

7.2 Ynoupyogs NMEXNAE

IV anokAEGTIKY appodiotnta tov vrovpyov [IEXQAE cvpave pe Tig S10Taéelg Tov TpoTEIVOUEVOL
0610V VOUOU 1 SLIXEIPLON TWV LEATIKOV TOPWV TOL TPOOPILOVIAL Y10 TNV LEPEVST TG TPWTELOLSHG, H
efovol TOL QUTN QVUALETAL OF EMIUEPOVS OOTOEEIS E1TE S1 WEGOV TNG COKNONG EMOMTELNS 1)
SVUPOVAELTIKTG ApprOSIOTNTAG E1TE Sl HEGOL TNG OKTONG AMOPACIOTIKTIG OPULOIIOTNTAG,

Zvykekpiueva, o Yrovpyog [TIEXQAE:

Acxel emontera otoug PAITY YT ke PYIIT
Amopaoilel €nt TOv KAOOPIGUOV TUPAUETPOV KAl TAPAUETPIKWV TIHQV TAV LOATIKMV TOPV
VEPEVOTIG TPWTEVOVCAG KAl TOL TOGILOL VIATOG KAl TWV TAPEKKAICEWDV QRO TIG OPICHUEVEG TIHES
o Amopacilel €m OepaTaV MPOCTACING TWV AEKAVOV OIOPPONG LOPELONG TPOTEOVCAS
(xaBop1op0G LOVOV TPOSTAGLAG, OMAYOPEVST| HPACTNPIOTNTAOV GTNV EVPUTEPT) AEKVT)
*  Amooacilel ent BEPATOV TPOCTAGIAG, CLVINPNGTG KOl AEITOVPYIOG TOV EEWTEPIKOV, ECMTEPIKOV
vdpaywyelov ka1 TV povadwv enegepyaciag voéatog

o  Amogaoilel €M BEpAT@V TOV EAEYYOL TOOTNTAG TOV VOATOG (GLXvOTNTO EAEYYXOL Kat peBodot
avaAvomg) Kol TOV EPYAcTNpLOV

®  AopPavel pETPA Y10 TNV AVIILETOTION KIVOLVOV Kat EEQIPETIKOV KATACTACEMY
7.3 Yn.MEXQAE, Yy.lM&KA, Mewpyias, Avarrruing, YNEOO, Oixovopikwy, Ecwrepikwy

Ze emnedo cvvappodlomrog twv Yrovpyeiwv pubplovian Ta e€ng fepata:

Ynouvpyor INEXQAE - YT&KA
e  ETmontelo gpyastnplakon Kat CUTOURTOV EAEYYOV TOL0TITAS

Ynrovpyot [IEXQAE- 'ewpyiag

o  Karaprion Kedika Opbng 'ewpykmg [Tpaxtixng

o Emdbomon avadapbpwong Ttav koAMepyelwv Kot gE0pOOAOYIOHOV TV KINVOTPOPIKMV
EKUETAALEVOEWV OTIG {WVEG TPOCTACIAG

Yrovpyor [IEXQAE, -Tewpylag- Avantuéng
o Katafoin anolnuiweng oTig VOIGTAUEVEG EKUETAALEVOELS OTIG LOIVEG TPOOTAGIAG

Yrovpyor: YIIEXQAE-YITE®O- Owovopikmv
o  Kafopiopog Tov vyoug Tov £TNGI0V TIUNUATOG S100eamg TOL avenesepyaotov véatog otov OYII

7.4 YNEXNAE: lNevikn A/on MepipaAlovrog

H Tevikn AtevBuven TepiBardovrog onwg ndn veiotator kot Aeitovpyel oto YTIEXQAE, diampetton,
EVIGYVETAL OPOG KABWG EVIROOETAL OPYAVIKD OE QuTNV 1) dicvboven Ydpevans Ipwrevovoag (AYII).
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7.5

[poracn yia vopiko AAa16t0 OtOTYTAG
nrootpov véareg TG TpwTEVOVORG

YNEXQAE: A/on uSpevong MNpwrevouoag

Ztnv anokA£loTIKN appodrotnta appodomra g AYII avnkouv 181¢ yvepodotikes appodiomeg
arda kat emBOAN KUPWOEWY KAl AW HETPWV TPOCTAOLAG. EuyKekpipeva, N AYII:

1.

(98

>

Ynootnpilel 115 KEVIPIKEG UMNPEGIEG TMV VTOLPYEIDV, TIG MEPLPEPELEG, KAl TIG VOUOPYILKEG
UMNPEGIEG, GTNV TPOWBNGT Kal VAOMOINGT) NEAETMV, EPYOV, SPUGEMV KAl SPUGTNPLOTNTOV OTIG
LEKAVEG ATOPPOTIG TOV VEATIKWV TOPMY VEPEVATG TNG TPWTEVOVGUG.

EmBodier tnv egappoyn v Kavoviopav e£ac@oilong Tng TO0TNTOG TOV TOGLUOV VIATOC,
Enontevel 11g vinpeoieg tov PAITYYTI kot OYTT

Ewonyertat otov Yrovpyo YIIEXQAE ywr 1o oo tiunua nov katofoddetor yio tnv mopoyn
avene&epyacTov vdatog

AapPavel petpa TpoANYNG, KATAGTOANG KAl ONOKATAOTACTG TNG LROBaOUIGNG TG TOWTNTOS TOV
TOGILOV VJUTOG TNG TPWTEVOVGUG

EmiBaidel S101KNTIKEG KUPOGELG GUUPMVA UE TOV TAPOVTQ VOUO

Zvvtacoel ekBeon npog Tov Yrovpyo YIIEXQAE yo v avavewon g adelag Aettovpylag tov
DYIIL

H Zvvappodrotnta pe Aoimes S101KNTIKESG VAT|PESLEG

1.

7I6

Eykpwer Tig peketeg nepiBoAAovVIIKOV ERTTMGEMV YIO TO. EPYQ, TIG SPAGEL KOL TIG SpAGTNPIOTNTEG
OTIG AEKAVEG AMOPPONG TV VIATIKOV TOPMV VIPEVLGTG TNG MPWTEVOVOUS, (G TPOG TO KEQUALA
TPOGTAGLAG TV VIUATIKMV TOPOV VIPEVOTG TNG TPWTEVOVCAG KAl TNG MUPAYWYTG TOGLUOV VEATOG.
Eonyeuratl o611 oppodieg VOUOPYLOKEG KOl TEPIYEPEIRKEG VRANPECIEG Y10 TV YOPNYNON adeiwv
acKNONG dPAGTNPIOTNTMV GTIG REPIOXEG TV AEKAVMV ATOPPONG TV LEATIKMV TopwV LEPEVENS
NG MPWTEVOVOAS, VI TIG TEPUTTWOELS ONOV eV amaitettal 1) VIOPoAn HeAETNg REPIPOAAOVIIKOV
enmrocewv. H adew yopmyeitat povov Katonv fetikng elenynong g AYTL

Eonyeitar 671G KEVIPIKEG UANPEGIEG TWV VNOVPYEIV KOl TIG MEPIPEPEIEG KAl VOUAPYLOKEG
VANPECIEG Y10 TNV EKTOVNOT, QEOAOYNOT KAl EYKPIOT] TOV UEAETOV MOV OXETICOVIAL PE TNV
V8pEVAN TNG TPWTEVOVOAG KAt AVAPEPOVTAL OE:

o Juayeplon VEATIKOV TOPWV

®  TPOEYKPLON YmpoBeTONg EpYQV

e eXTIUNON NEPPIAAOVTIKOV EN-TTWTEMY, KAl

o epIPoAAOVIIKY TPOCTACLAL.

Tunua Siaxepiong Yoarikwyv Mopwv

Ta Tunpara Awyeprong Ydarikav Iopwv (N.2503/1997) ta onola nheov evrtagoovial 61 Algvbuven
Tyxedaopov kat Avantuéng tng [eppepeag (apbpo 6) ewvar petady cAiwv appodia:

Yo ™V enefePyasio TV GTOEWV KOl T1) ouvTagn LAATIKOV 1G0LUYIOV TOV SLAUEPIOUATOG ava
AEKQVNG anoppong

Y10 TO GUVTOVIGHO KOl ENOMTELN TV SPAGTNPIOTNTMV EPELVAG, OEIOMONGNG, XPNOTIG KAl TPOCTAGIOG
TV VOATIKOV TOPOV TOV SIUEPIGHATOG KOL TOV EAEYXO TNG OOKNONG TV SIKAIOUATOV KAl THV
EKTANPMGT] TMV VTOYPEWGEMY OV APOPOVV TIG VIUTIKEG GYECELG 6TNV MEPLOYT EVBVVTG TOVG (apBpO
3 map. 5 B ka 071, GTOV OMO10 Tapaneunel o v. 2503/1997)

To napov oxed10 vOopoL Je Byel TG WG ave) APPOSIOTNTEG TV TUNHATMV KOl CUYKEKPIUEVO QUTMV TTOV
gvtacoovial otv llepwepeia Avt. Edhadog, Attikng kv Ztepeag EMdadog oAla mpotewver ota
avtiotorya fepara cvppetoyn tov GAITY YII.
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IIpotaon yia vouiko TAQLGI0 TOLOTI|TAG
TOGIHOV VOATOG TTG TPWTEVOVOAS

8 ENINTQZH EGAPMONHZ NOMIKOY NMAAIZIOY

8.1 MepIBaAAOVTIKEG EMIMITWOEIS

H vnapén cagovg xat EVEAKTOV BEGHUIKOV TANIGIOV TPOCTAGIAG TOV TOGILOV VOATOG EVOL KATO TPWTO
A0yo amapattntn Yo TNV TEPIPAALOVIIKY] KOl OLKOAOYIKT] IGOPPOTICL TWV TEPLOYWV TWV VSATIKWV TOPWOV
QPO 1| TPOGTAGIL TOV MOGLHOV TOV TOGLLOV VIATOG SIEPYETAL EK TWV TPUYROTWV UECH TNG TPOSTUCLHG
TV ETPAVEIKOV KAl VTOYEIQV VEUTMV Kat TNG 0pBOAOYIKNG XPTIOTG QVTWY.

8.2 Mn noooTikOoROINUEVA OW@EAN

Yrapyer mAnB0G U1 TOGOTIKOOUEVAV WPEAEIQV ONTO TNV EPAPHOYN TOV TAPOVTOG TAAIGIOV OTWG KOl
KOT' QpYNMV 1 TOLOTNTA TOV TOGILOV VEOTOG, 1) ERUPKELR TOV TOGIUOV VEATOC, 1 HELWGT] TG KATAVOAWATIG
ENOIEAWUEVOV VEPOU KOl GUCKELMV KaHUPIGUOV, 1 TPOCTUGIL TG SNHOGIAG VYEWS, 1| avanTtuén Tov
TOVPIGHOV KAl TNG TO10TNTAS (NG TWV KATOKQV.

Mrnovaovvrag, Gakaykapakmng & Zuvepyateg
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lporasn yia vopiko wAaisio morotnTag
TOGLUOV VIATOG TG TPMOTEVOVOAG

9 ENIAOIox

9.1 EmiAoyog

Me flaon, v peletn avadvorg mov eKTEBNKE GE MEPANYM, TIG OPYEG TOV ECWTEPIKOV AIKOIOV, TIC
Kowotikeg Odnyieg, v vopobeoia tav Kpotwv mov avelvbnkav, to Kpitnpta Kat v npoodo oty
gEEMIEN TOV S1KAIOV, TNV TEYVOYVIGLA KOL TEXVOAOYLE OTOV TOMER T1)G SIOYEPIGTG TWV VSATIKWV TOPWY
K01 TAPOYNG OGOV VOATOG, KOTAPTIOTNKE Zyedio NopoOeTnpuatog.

Me 11g Tpotevopeveg pubpioelg, T oxedia Anopaccwv epappoyng (KYA, YA, 1A, adka) kat To TAaic0
EQPAPHOYTG OV OVOTTUXONKE, EIQYETAL EVA oLYXpOVO Beopiko mAaioio (NopoBeTnua) Tociuov vdatog
g Mpotevovoag, emdextiko og eEeMEn Kat evappoviopevo pe Tig Kowotikeg Odnyieg kan my npoodo
g Emomung ylo TV Tapoyn vYEIVoL vdatog yia avlpmmivn xpnon.

9.2 EuxXapioTIES

H exmovnon tng MEAETNG KOI M TPOTUGEIG MOV AVOMTLXONKAV OTO TOV GUYYPAQEIS TNG TAPOVOT|G
dnuocievang, dev Ba nTav EPIKTEG YWPIG:

1. v owkovopikn vroatnpién g Atoiknong tg EYAAIL

2. 1 otevn ovvepyaoia Tov K. Piuummov Tlovpepka (EYAAIT), xon

3. v unooTnpIEN TRV TEPOKOTW EMOTNHOVAV (HE cAapnTikn oelpa):

Kab. Avdpéag Avdpeadakng (EMII), Prof. M. Benedini Univ. of Roma), Prof. Peter Hopkinson (Univ. of
Bradford), Ap. Ayyehuci KoAlia (BpuvEeddes), Dr. Nick Kariotoglou (Aargus, Australia), Prof.
Constantine Papadakis (Drexel University, HITA), Taoog [Tovpvapag (EMIT), Prof. Dr. Joerg Schaller
(T.U.Munich), Ka6. ['hukepia Ziovtn ([Tav. AGnvav), ka1 Kad. Mdpyog Toaxipng (EMIT).

O1 GUVTAKTEG TNG ONUOCIEVONG EVYAPLOTOVY BEPILE OAOVG TOUG OVTEPW.

9.3 Eubuvn xeipgevou

To Zxedio tov NopoBernuarog Ppokerar ot efehfn. Tnv evbuvn TOV KEWPEVOL NG MAPOVOOG
dnpoatevong gyowvv ot k.x. Mapkog Mrovalovvtag, wolitikog-repifaliovroloyos unyovikog (EMIT) kat
Baoung @odaykapaxng, diknyopog.

Ot anoyelg Tv avatepw dev €val OPIOTIKEG, aAAa OLTE SEGUELTIKEG Yt olavdnrote Dopea, dedopevov
ot To NopoBetnua evpioketat vro Sapopeaocn. To yeyovog ovto Kat povo onOAQCOEL ERIONG TNV
EYAAIT xat to YIIEXQAE aro xafe gvbuvn yia 11 anoyeig nov napovsialovial 6TiG TPOTYOUUEVEG
oEMOEG.
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[Mpotaen yia vopuwko whaioio Tol0TNTAG
TOGIPOV VIATOG TNS APOTEVOVBAG

10 NAPAPTHMA-Tepicxopeva Nopixou lNMAaioiou

MEPOZ I--EIZAI'QI'H

Kepddaro 1--evika
1 Zxomdg

2 Tledio gpappoyng
Opiopoi

W

Kepdhmo 2--Awxyeipion vépevong

™G npwrtevovcac-POPEIZ
Yrovpyog ITEXQAE
Zuvappodiot vovpyot
Appodieg vmmpeoisg
EBviké npby.ywa 10 nepBédidov

~N NN s

Kegpaiaio 3--ITodgtnra vdatikwv

TOPOV

8 Koatnyopieg vddtwv

9 Tapaperpor nototntog

10 TTapapetpixeg Tipeg

11 Mapekkhoeig

12 [Tootuct} a&lod. vdatikdv ndpwv

13 M£éBodor avéthvong

14 IMpoypappa ereyyov puravong

15 MpéAnyn-anokatrdatacn pur.

16 ZoBapotnta TEPIOTATIKWV PUT.

Kepdraio 4--ITorotta néoipov

véatog

17 Cevikd yapokImplotikd

18 Duoika YapaKINPIoTIKA

19 Xnuikd xopoxtnplotika

20 MixpofioAoyikd yapaktnplotika

21 Aowa yapaxtnpiotika

22 MopekrkhaEelg

23 TpoéAnyn-oAokAnp. EAeyyog

MEPOZ II-ZYIZTHMA YAPEYIHZ
NPQTEYOYZIAZ

Kepdiao 5--Ydatikot mopot
v3pevarg

24 Tuotnpo Kot LdaTIKoL Topot
25 Ydatiké wwolyro
26 Zwveg TpocTacIag
27 Xpnom yng-apeon {mvn npoot.
28 Xption yne-yerrviabovoa Lwvn
29 Xpnom yng-anopakpucp. Lmvn
30 Kadikag Yempymg TpaKTikng
31 Iepiopiopot avtineng, Xopiynon
adeidv
32 Anayopevon puraveng, Edeyyog
33 AvTioToOpIOTIKO OQEAT

Kepdao 6--EEwtepikd vépaywyeio

34 To ovomua

35 Yroypewoeg AITYYTT
36 Métpa npootaciag

37 Anayopevaoelg
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Kepdhao 7--Eykataotdoeig
enekepy.vdatog
38 To cvatnua
39 Yroypewaoelg tov OYTI
40 Mé&Bodor eneepyaaiag
Kepdraio 8--Ecmtepiko vdpaywyeio
41 To cuomnua
42 Ynoypewoeg PYTI

MEPOZX II-®OPEIX & ETIOITEIA

Kegpddraio 9--Awxyeipion mooipov
véatog

43 Appddiot Qopeic Ko VTOYPEWTELG
44 Yyiewvi mpocmikon
45 Exnaidevon npocwnikod
46 Epevva kot TeXvoroykn eEEMEN
47 Mol Tip@v
48 Emg.exBéoerg, [Tapoyn mAnpoe.
49 Ekeyyog @opémv--tpoot. dnpdoiag
vyeiag

Kepahato 10--EAeyyog mototnrag

bdatog

50 Avtikeipevo
51 MefBobdoroyia
52 AerypatoAnyia Kot mopakoAovdnomn
53 Aiktvo Béosmv detypatoAnyiag
54 Epyaot. ehéyy. mordmrag 0oatog
55 Atxtvo otafp. avtdp. avéivong
56 Mapéddniog Exeyyog

Kepdiao 11--Evbuvm, kupwoelg
57 Aotk ev@bvn
58 [Mowixm gvbuvn
59 Abyot Gpoewg Tov adikov TG npdewg
60 Exappuvtikég nepiotdostg
61 Aotk TiKéG KVPOTELG
62 EmBoAn cuppdpemong kat Kuphoemv
63 Evdum npootacia
64 Extédeon andpaong

Kepdrao 12--Tehkég dataselg
65 NopobBetiki) e&ovaodétnon
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